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ABSTRACT

Specifically, the objectives of the study were: to identify the commonly used postharvest

storage technologies commonly by maize farmers, to determine small scale farmers’

knowledge on the use of improved postharvest storage technologies, to determine the

perception of small scale maize farmers toward the use of improved maize postharvest

storage technologies and to identify factors influencing the use of improved maize

postharvest storage technologies. The cross-sectional research design was used for the

study. The population included all small scale maize farmers in the study area and sample

size was 260 respondents. Data were collected using personal interviews. Focus Group

Discussions (FGD) and non- participant observation. Descriptive statistics such as means,

frequencies, percentage and inferential statistics such as a binary logistic regression model

storage technologies such as traditional granaries, bamboo basket and polythene bags and

60% of small scale maize farmers had low knowledge on the use of improved storage

technologies. The study further found that 80% of small scale maize farmers had positive

attitude toward the use of improved storage technologies. Formal education, access to

credit, extension services, membership in farmers groups and distance from home to the

market place were the factors influencing the use of improved postharvest storage

technologies. This study recommended that, extension agents should increase their contact

with farmers, the government should subsidize improved postharvest storage technologies

with a high initial cost in order to enhance their use and Kilolo District Council and

extension officers should encourage farmers to form groups for community storage such

as cereal banks and warehouse receipts system.

were computed. The commonly used postharvest storage technologies were traditional
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background Information

Agriculture is the major economic activity for the majority of Tanzanians, employing

about 75% of the labour force (URT, 2016). The crops sub sector, especially cereals has

been identified and prioritized as a major source of food in Tanzania (Homan et al.,

2013). More than half of cultivated land in Tanzania is allocated to cereal crop production

(FAOSTAT, 2014). Of all staple and cash crops cultivated in Tanzania, maize is the

major staple crop (USAID, 2010). For instance, it takes about 60% cultivated food crops

(URT, 2016). Maize production in Tanzania is dominated by small scale farmers who

produce about 85% of total production (FAOSTAT, 2014). Maize is grown almost in all

regions of Tanzania as a food crop; however, the southern zone regions (Iringa, Rukwa,

Ruvuma, Njombe, and Mbeya) are the largest maize producers in the country, accounting

for over 45 % of the total annual maize production (USAID, 2010). Furthermore, maize

accounts for 31% of the total food production, constitutes more that 75% of cereal

consumption and contributes about 34-36% of total average daily calorie intake in

Tanzania (Zorya et al., 2011).

Studies by AGRA (2013) and FAOSTAT (2014), show that overall maize production in

Tanzania has grown at an annual rate of 4.6% over the last 25 years. Furthermore, the

total area under maize production has increased from 1630 hectares in 1990s to over 4000

hectares in the 2010s (Barreiro, 2012). However, these developments have not resulted

into ensuring food security and increasing income to small scale farmers in Tanzania.

For example, the Household Budget Survey of 2012 (URT, 2016) estimated that poverty and

extreme poverty levels were at 28.2% and 9.7%, respectively. Although they are far apart,

both measures share two common implications: poverty levels are unacceptably high and the
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target of reducing poverty to poverty level of 18% by 2015 as was envisaged in the

Millennium Development Goals (MDGs) has not been realized (Barreiro, 2012).

These two are very much linked with food shortages and food insecurity in general.

The problem of food shortage in developing countries could be overcomed by the use of a

variety of modern agricultural technologies (URT, 2012). Experience shows that strides

have been made by the Tanzania Government in promoting the use of agro-inputs

(fertilizer, seeds, pesticides and machinery). All these efforts have resulted in increased

food crops production including maize. Despite the increased maize production, periodic

food shortages have been experienced. One of the reasons is that postharvest losses have

remained high. This shows that storage issues remain to be tackled as the use of improved

storage technologies may have remained down, although advantageous. Some of the

benefits that can accrue to farmers from the using of improved agricultural storage

technologies include reduced risks of postharvest losses, thus leading to food availability

and quality products for marketing during high demands.

There are many reasons for failure to reduce poverty among rural people. Post-Harvest

Losses (PHL) are one of the key factors for the majority who depend on crop production

(AGRA, 2013). The PHL of cereals in Eastern and Southern Africa accounts for over 40

% of the total crop loss in sub Saharan Africa countries (ibid, 2013). In Tanzania, for

example the PHL is between 30-40 %, while in Kilolo District, PHL in 2012 was between

25 — 30% and in 2015 was between 22 - 28% (RUDI, 2016). Poor post-harvest handling

practices, poor infrastructure, weather variability, biotic factors such as insects, bacteria,

pathogens, viruses, and fungi, often aggravate such losses that result in reducing the

quality and quantity of the products (Shiferaw et al., 2013). Thus impeding efforts to

reduce poverty and improve food security. Postharvest losses occur during different
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processes from farm to consumption, including harvesting, threshing/shelling, drying,

storage and transportation. The focus of this study was on postharvest losses of maize

grains during storage after harvest, specifically the use of improved storage technologies.

As stated before, Iringa is one among biggest maize producer in the southern zone. Kilolo

District is one of the Districts in Iringa Region that produce maize. There are about 81

225 small scale farmers involved in the production of maize and a total area of about 74

980 hectares are under maize production in the district (KDC, 2016). Maize production

levels have changed over time. For example, ten years ago the average production was

1,620 metric tons per year with an average production of 2.5 tons per hectare (KDC,

2016). Despite the high production potential, farmers in the district have not been able to

get out of the poverty trap and they are still prone to food insecurity (URT, 2012). For

instance, in Kilolo 33.6 % of the population are below the poverty line and the number of

poor people per square kilometer is seven (Kuwawenaruwa et al., 2015). Among other

factors responsible for such situation are high PHL which is between 22-28 % in the

study area (RUDI, 2016), this is especially important since most cereals, including maize.

are produced on a seasonal basis, and in many places there is only one harvest per year.

which itself may be subject to failure (FAOSTAT, 2014).

In order to assure availability of food throughout the year, it is important for the farmers

to have access and know how to appropriately use improved storage technologies. This is

because appropriate knowledge, skills, attitude on storage technologies and institutional

support are important in the use of postharvest storage technologies and hence reduce

postharvest losses resulting from storage pests and pathogens (Kimenju et al., 2009;

Tefera et al., 2011). Apart from ensuring food availability, proper storage has a number of

advantages such as stabilization of market prices and to enable farmers meet conditions
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for accessing credit. Since stored produces can be used as collateral for accessing credit

(Tefera et al., 2011). Lack of collateral among small scale farmers has been a limitation to

access credit (Letaa et al., 2014). On the other hand, access to credit is an important factor

for the adoption of improved agricultural technologies among farmers (Venance et al.,

2016).

Cognizant of the above, the Kilolo District Council in partnership with the private sector

(Including One Acre Fund, Rural and Urban Development Initiatives and Clinton

Foundation Initiatives) for years have taken various initiatives to improve crop storage in

order to reduce PHL. For example, in 2014, One Acre Fund implemented a two years

project in the study area which targeted 200 farmers. The objective of the project was to

supply inputs recommended for an acre for the target maize farmer and promoted the use

of improved storage technologies. On the other hand, RUDI, in the same year

implemented a three years project which targeted 224 farmers’ groups. The main

objective of the project was to introduce a warehouse receipts system and establish

demonstration plot for each group on GAP for maize production. Furthermore, the

Clinton Foundation in 2016 trained 230 groups of farmers on GAP, improved postharvest

storage technologies and demonstrated the use of PICS, metal silo technologies for each

group.

GAP, increase the number of farmers who are practicing GAP and promoting the use of

improved postharvest storage technologies in order to reduce PHL in the study area. In

this partnership, the private sector provided materials for training and Kilolo District

Coucil through the Agriculture Extension Officers disseminated knowledge for GAP and

use of improved storage technologies. Together with promotion of effective traditional

Generally, initiatives aimed at increasing agricultural production through training on
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storage technologies, practices and knowledge on technologies improved technologies

were highly promoted through various channels including extension agents, radio,

television, training and written materials. Some of postharvest storage technologies

promoted include Purdue Improved Crop Storage (PICS), improved granaries, storage

chemicals and metal silo. The Initiatives of the local government and partners were

founded on the understanding that efforts to improve maize production and bring about

the desired impacts should go hand in hand with building farmers' capacities on the use of

technologies and improving infrastructure to reduce PHL. It follows that improving crop

storage could help increase farmers 'earnings and assure food security (WFP, 2012). This

is because PHL of maize grain caused by poor postharvest handling technologies

including storage that lowers the income and standards of living to farmers. For example,

in Tanzania, postharvest losses represent more than 557 metric tons of maize, the amount

which is enough to meet national food requirements for a period of about two months

(URT, 2012).

1.2 Problem Statement and Justification

1.2.1 Problem statement

Despite the efforts taken by the Government and private sector to promote the use of

improved postharvest storage technologies in the study area, experience shows that the

extent to which farmers are using improved storage technologies is still low and

postharvest losses are still very high at 22 -28% in Kilolo (K.DC, 2016). In Tanzania and

particularly in Kilolo District, empirical evidence of the use of postharvest storage

technologies is limited. In view of the above, there was a need to conduct a study to

determine the extent of use and factors influencing the use of improved storage

technologies among small scale maize farmers in the study area is evident.
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1.2.2 Justification of the study

Food storage is crucial in enhancing food security and stabilizes commodity markert

prices by maintain availability of quality product at household level and supply to the

markert. This is only possible farmers adopt and properly use improved postharvest

technologies.However.much still need to promote better and more efficient technologies

for storage , in order to achieve increased food security and high incomes among small

scale maize farmers. Currently in the study areas, extension officers have conducted little

studies to determine the factors influencing the use of improved postharvest storage

technologies, this study will assist agriculture extension planners and practitioners to best

ways to improve the use of improved storage technologis and thus reduce postharvest

losess. Moreover, knowing the factors that influence the use of improved storage

technologies will assist in designing effective agricultural extension programs for

increased adoption of storage technologies thus improve livelihoods. Furthermore, will

help policy makers to design and formulate policies and strategic plans in the areas of

postharvest leading to reduced PHL eventually contribute to the attainment of national

and international target as envisaged in Tanzania Development Vision (TDV),

Sustainable Development Goal (SDG), ASDP 11 and MKUKUTA 1 and 11.

1.3 Objectives of the Study

1.3.1 Overall objective

The overall objective of the study was to determine factors influencing use of improved

postharvest storage technologies among small scale maize farmers in Kilolo District.

1.3.2 Specific objectives

The specific objectives of the study were to:-

1. Identify postharvest storage technologies commonly used by small scale maize

Farmers in Kilolo District.
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2. Determine small scale farmers’ knowledge on the use of improved postharvest

storage technologies in the study area.

3. Determine the perception of small scale maize farmers toward the use of improved

maize postharvest storage technologies in the study area.

4. Identify factors influencing the use of improved maize postharvest storage

technologies in the study area.

1.4 Research Questions

What are the improved maize postharvest storage technologies commonly used byi.

small scale maize farmers in the study area and why?

To what extent farmers are knowledgeable on the use of improved maize postii.

harvest storage technologies in the study area.

What is the attitude of small scale maize farmers towards the use of improvediii.

maize post harvest storage technologies?

What are the factors affecting the use of improved post harvest storageiv.

technologies in the study area.

1.5 Theoretical Framework

The study was guided by the theories of adoption (Rogers, 2003) and rational choice

(Becker, 1964). Adoption of technologies is influenced by nature of technology.

communication channels used, time since the technology introduced, and social system

(Rogers, 2003). The social system here is referred to as the socio-economic characteristic

of people to which the technology is introduced such as access to extension services,

awareness, and knowledge on storage technologies and training on storage technologies.

On the other hand, rational choice as an economic principle, farmers are rational in their
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capacity to devise, choose, and put into practice effective means of storing their produces

and maximize their profit and meet their food requirements (Okoruwa et al., 2009).

The issues like markets, access to credit, cost of technology, durability, effectiveness and

efficiency of technology and wealth level have an influence on the use of technology.

Therefore, since this study looks of the use of postharvest improved technologies which is

depends of information flows, possibility to test before decision to use. This can be

explained well from adoption and rational choice theories from a social point of view. But

the adoption of a particular technology and its subsequent used may be influenced by

personal choices as informed by gain or losses anticipated or experienced before. This can

correctly be understood from a rational choice theory. Therefore the study uses theories to

complement each other.

1.6 Conceptual Framework of the Study

The use of improved storage technologies among small scale maize farmers may be

influenced by factors related to farmers. Also by factors related to institutions, responsible

for extension advisory and related services and factors related to technology itself.

In reality, all these are determined or shaped by the general political, social, economic and

cultural contexts. Factors related to a farmer include socio-economic status, level of

production, where factors related to the institution include access to extension service,

access to credit, costs of technology, availability of agriculture inputs, farmers’

organizations and factors related to technology are durable, effectiveness and efficiency

(Okoruwa et al., 2009; Rogers, 2003).
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Overview

This chapter reviews relating literature on factors influencing the use of improved

postharvest storage technologies. It reviews the literature on common post harvest storage

technologies used by small scale maize farmers, farmer’s knowledge on the use of

improved postharvest storage technologies, farmers’ perception on the use of improved

postharvest storage technologies and factors influencing the use of improved postharvest

storage technologies.

2.2 Definitions of Key Operational Terms and Concepts

In the study, the following key concepts and terms were construed to have the following

meanings and interpretations:

2.2.1 Improved postharvest storage technology

Improved postharvest storage technology is the technology that increases the life span of

a given product and maintains quantity and quality for a desired period. Improved storage

technologies include improved granaries, cribs, metal silo, storage chemicals and PICS

(Kiinami, 2016).

2.2.2 Small scale farmers

Small scale farming (or smallholder farming) is typically characterized by the size of land

ownership which is less than two hectares (Ndunguru et al., 2014). Small scale farmers

whole and are non-commercially.

operate mostly in rural areas, and are the biggest group in the agricultural sector as a
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2.2.3 Postharvcst Losses (PIIL)

PHL is losses which occur between harvest and the moment of human consumption.

They include on-farm losses, such as when grain is threshed, winnowed and dried as well

as losses along the chain during transportation, storage and processing. Post harvest losses

are measurable reduction in foodstuffs, which may affect the quantity or quality or both.

For many households, such losses threaten food, nutrition, and income security (World

Bank, 2011). They also contribute to high food prices by removing part of the food from

the supply chain.

2.2.4 Quality loss

This is a reduction in the quality of food grain so that its market value is reduced or loss

of quality resulting from the deviation of a product characteristics from its target value.

Quality losses lead to inferior food nutritional value, food borne health hazards, and

economic losses when the produce misses market opportunity or loss of attributes that

make it appealing to consumers (Hodges et al., 2011).

2.2.5 Quantity loss

This is a loss of part of or whole grain, resulting from various processes from harvesting

to consumption. Quantity loss can be caused by leakage, during transport, for example, if

sacks have holes or are insecurely attached. It is often the result of prolonged infestation

and consumption by insects, rodents and birds or poor packaging. Quantity loss from

pests is not immediately apparent and may deceive an inexperienced purchaser. It can be

checked by taking an equivalent amount of clean, healthy cereal, milling the two samples

and weighing the flour from each. The poorer sample will produce less flour

(FAO, 2008).
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2.3 Commonly Postharvest Storage Technologies Used by Farmers

Fanners are using different postharvest storage technologies for storing their produce.

The purposes of storing are to ensure food is available throughout the year and to enable

farmers to sell their produce when the price is reasonable. Bahiigwa et al. (2017), studied

factors influencing use of food storage structures by agrarian communities in Northern

Uganda, found that the postharvest storage structures which are commonly used by

farmers were metal silo, zero flying bags, polythene bags and traditional granaries.

Likewise, the Agriculture Non State Actors Forum (ANSAF, 2016), study on farmers’

Tanzania found that farmers used postharvest storage technologies such as polythene

bags, plastic containers, granaries and storage chemical (Phostoxin and Actclic Super

protect their stored maize and 28.3% farmers used other storage technologies.

Another study done in Uganda by Oluwato et al. (2015) on the impact of improved

storage technology among smallholder farm households found that the storage

polypropylene bags called “kaveras” (71%); heaped-in-house, where maize is left on the

cob (11%); granaries (8%); and private off-farm facilities (2%). The use of hermetic

(airtight) technology was less than 1% of their respondents. However, despite significant

advances in food storage methods, many farmers in Africa still rely on traditional storage

technologies. Although relatively simple and inexpensive to buy and maintain traditional

storage technologies lead to substantial post-harvest losses (Maonga et al., 2013).

Furthermore, despite the knowledge of inefficiency of traditional storage technologies are

still used. For example, Gitonga et al. (2015) found that traditional storage practices in

Africa countries cannot guarantee protection against major storage pests of staple food

Dust). The study found that 67.7% of the farmers used and knew that insecticides can

access to post harvest technologies, conducted in Dodoma and Manyara Regions in

technologies which are commonly used by maize farmers are single-layer woven
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crops like maize. Likewise, Abass et al. (2014) found that when grains were stored in

traditional storage facilities are highly attacked by storage pests because it is difficult to

maintain air tightness in order to discourage favourable condition for deterimental pests

and microorganisms.

2.4 Farmer’s Knowledge on the Use of Improved Postharvest Storage Technologies

Farmers' knowledge is the capability of a farmer to coordinate a wide range of socio-

technical skills within specific localities and networks towards desired outcomes

(for instance proper use of improved postharvest storage technologies). An important

aspect of farmers' knowledge is that it is tied to action. This means that it is not just a

mental capacity, but also carries elements of practical and physical skill (Mwanga, 2002).

Therefore farmer’s knowledge on the use of improved postharvest storage technologies is

how farmers are capable to use the storage technologies as recommended in order to

maintain the quality and quantity of stored product.

According to the study done by Kamanula et al. (2011) on farmers’ insect pest

management practices in the protection of stored maize and beans in Southern Africa,

about 63% of respondent had low knowledge on the use the of improved postharvest

storage technologies. The study also found that the majority of respondents had low

knowledge on the use of improved postharvest storage technologies due to poor extension

services, insufficient information and community awareness on improved postharvest

storage technologies were responsible for the low knowledge among small scale farmers

(AGRA, 2013; Maonga et al. 2013). Also, Ndunguru et al. (2014) reported that 86% of

farmers in Tanzania had limited knowledge of methods for proper management of

improved postharvest storage technologies.
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According to Gitonga et al. (2015) farmers can only adopt the new system if they are

innovation, adopters also decide whether to modify it. The study of Doss et al. (2003) on

the use of wheat storage technology in Eastern Africa cited several reasons given by

farmers for not using improved storage technologies. The first was not being aware of the

technologies or their benefits; this included misconceptions about the related costs and

benefits, given the complex sets of decisions that farmers had to make in relation to

storage technologies. This may be due to the fact that appropriate technologies for

farmers’ conditions were not available or that farmers preferred to use local technologies.

However, FAO (2008) and URT (2012) argued that low ratio of extension personnel to

farmers may contribute to lack of knowledge and awareness of improved storage

mechanisms and technical knowhow among small scale farmers.

2.5 Perception of Small Scale Farmers on the Use of Improved Postharvest Storage

Perception of the characteristics of new agricultural storage technologies is also important

factors associated with farmers’ demand and use of it. Farmers may subjectively evaluate

the cultural aspects of new technology in a different way (Ani, 2002). Thus,

understanding farmers’ perception is important in designing and promoting the use of

improved storage technologies. Also the intensity of an individual’s attitude towards an

innovation is a major determinant of the anticipated adoption behaviour (Lemon, 2010).

The attitude of a decision-maker towards an innovation depends on his/her valuations of

the set of characteristics of that innovation (Wossink et al., 2007). Negative perceptions

of innovation characteristics are sometimes mentioned as a main reason for not using it.

station research (Becker, 2001).

It may also explain the limited adoption by farmers of some innovations derived from on-

sufficiently informed about it. Moreover, after having decided whether to use an



15

A study conducted by Michelle (2005) on use of soybeans in Togo revealed that the

adoption rate of improved storage technologies is usually higher, if the technologies meet

farmers’ expectations. Improved storage technologies will be adopted or used at higher

rates if it is technically and economically superior to local systems. They are also superior

if they result in higher quality of stored products compared to ordinary traditional

technologies. Likewise, Neill and Lee (2001) argue that the use of improved agricultural

storage technologies also affected by their perception of the amount of initial costs for

purchasing them and labour required. Also, Martel and Weber (2007) conducted a case

study of the marketing of dry beans in Honduras, argued that farmers use improved

storage technology because they perceived that these methods could reduce other

associated costs common with traditional methods. In addition, to reducing risk of losses

due to damage during storage. According to Martel et al. (2000), Benin farmers used

technology that was consistent with their needs, their cultural status and their attitude

towards the particular class of innovations.

According to Ani (2002) and De Groote et al. (2013) perceptions of the specific

characteristics of the innovation are important in determining whether to use the

technology or not. The above studies imply that farmers’ attitude is significant factor in

the use of improved postharvest storage technologies, holding negative attitude towards

characteristics of crop variety such as yield, maturity rate, drought resistance, and insect

resistance determine selection and storage technology to be used (Hintze et al., 2003).

Kimenju et al. (2009) and Gitonga et al. (2015) studying the impact of Metal Silos for

households’ maize storage and analysis of alternative maize storage technologies in

Kenya found that farmers considered perceived effectiveness of the technology against

new innovation has an impact on its use. Farmers’ perception of the production
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insect pest as a very important criterion; followed by life span or durability of the

technology. Tefera et al. (2011) and De Groote et al. (2013) studies on the metal silo as

an effective grain storage technology and effectiveness of metal silo and super grain bag

in Kenya argue that metal silos were perceived as effective in controlling maize weevils

and the larger grain borers (LGBs) compared to the use of pesticides such as Actellic

Super Dust and Phostoxin.

2.6 Factors Influencing the Use of Improved Postharvest Storage among Small Scale

Farmers

Socio-economic characteristics such as age, education level, marital status, land size,

income and economic status influence adoption of improved technologies among small

scale farmers. In Mozambique, Saha et al. (2004) reported that the level of education

attained by household head is positively associated with households’ adoption behaviours.

They revealed that education level of household head positively influenced households to

quickly respond to their current low agricultural productivity by using improved storage

technologies that increased productivity, household income and their standard of living.

However, they also reported that most household heads in Mozambique were illiterate

and had attended school for only few years. Also education level seems an important

determinant for the use of improved postharvest storage technologies, according to

Adegbola et al. (2010) on economic analysis of storage technologies in Benini, who

found that the household heads who were highly educated preferred to use improved

postharvest storage technologies compared to farmers with low education level.

Maonga et al. (2013) on adoption of metal silo in Malawi, found that formal education of

household head, consistently had a positive relationship to adoption of small metal silo

technology. It could be argued that education level supports the adoption of small metal
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silo technology in Malawi among small maize farmers. Likewise, Uaiene et al. (2009)

who studied determinants of agricultural technology adoption in Mozambique found that

completion of at least lower primary school implies a much higher propensity to adopt

new technology than lower or zero levels of education. The findings are supported by

that educated farmers are more likely to adopt new innovations in a short time compared

to uneducated farmers. Generally it is clear that education influence adoption of

agricultural technologies. One explanation of this is that according to Gardebroek et al.

(2007) educated farmers are able to better process information, allocate inputs more

efficiently, and more accurately assess the profitability of new or improved, and easily

adapt to environment as compared to farmers with no education.

Kiinatu et al. (2012) and Gitonga et al. (2015) studies on impact of Metal Silo on

households maize storage and analysis of alternative maize storage technologies in

Kenya, found that institutional factors such as policy, access to extension services,

information, and access to credit facilities influence farmers adopting storage

technologies. Also, according to Venance et al. (2016) and Akudugu et al. (2012) found

that farmers who have access to formal credit are likely to adopt improved technology

than those who have no access to credit. Credit helps farmers to have extra money for

purchasing agricultural inputs which facilitate a farmer to adopt a new technology.

Also Zorya et al. (2011) argued that poor farmers often do not have access to appropriate

credit to finance farming inputs and capital investments, which are key to increasing

adoption rates and raising agricultural productivity. Farmers who have access to formal

credit were likely to adopt improved technology than those who had no access to credit.

Idrissa et al. (2012) and Raphael (2014) reported that extension service is another

determinant affecting adoption of new technology. They argued that access to extension

Challa and Tilahun (2014), Ume and Ochiaka (2016) and Raphael (2014). This means
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services play an important role in the adoption of new agricultural technologies among

farmers. Extension contact determines the information that farmers obtain on production.

storage, processing activities and the application of innovations by extension agents

(Idrissa et al., 2012). Farmers who are exposed to information about new technologies by

extension agents through training, group discussion, demonstration, attending agricultural

shows, access to leaflets, magazines and radio and other form of information delivery

tend to adopt new technologies (Onasanya et al., 2007). Access to agricultural extension

messages is believed to have a positive influence on technology uptake by farmers.

For example, Barungi et al. (2015) found that the probability of adopting Napier grass in

Uganda was 25.6% higher for farmers with access to extension services than for those

without access to extension services. A study on the adoption of new storage technologies

carried out by Khanna (2010) in India found that agricultural productivity remained low

in Fata region in India as compared to other settled areas of the province. The reasons

included poor extension services and lack of communication between the rural people and

extension services resulted in improvement in their production with the use of better

storage technologies.

According to study done by Rao (2006) training influences the use of improved post

harvest storages because training increases farmers experience in relation to adoption.

Through training farmers are able to understand the nature of risks associated with each

of the new technologies and are willing to face the risks associated with the method.

However, Iheanacho (2000) and Ani (2002) indicated that training to a large extent

affects farmers’ technical know-how and decision making. Besides, it influences the

farmers’ understanding of climates and weather conditions as well as other factors

affecting storage. Also, reported that greater effectiveness of extension methods can be

extension agents. The study indicated that the benefits of farmers who had access to
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ensured through regular training by providing farmers with required facilities,

reorganization of extension programs and involving local leaders as agents for the

dissemination of information.

Furthermore, according to Rogers (2003) there is inconsistence between the relationship

of age and innovativeness, and that earlier adopters of agricultural innovation were young

farmers. Social status is shown by a variable such as possession of wealth, occupation,

prestige, self perceived and income is the identification with social class. However, social

status is usually positively related to innovativeness (Rogers, 2003). Also Maonga et al.

(2013) found that farmers possessing high status are easier to adopt as compared with low

status because they are wealthier and have large sized unit of farm In addition, their social

status, enabling them to be able to search and get information on improved practices,

income level of farmers have an impact on the adoption of recommended agricultural

practices. In this case they can purchase and manage different type of storage

technologies.

Another factor is membership in a farmers’ organization has an influence on the use of

improved post harvest storage technologies. According to Lwala et al. (2016) found that

membership in farmers groups had influence on the use of improved postharvest storage

technologies due to the fact that, farmers organizations provides a social platform where

could meet and share ideas concerning the technologies, but also get better access to

information related to improved storage technologies (Wekesa et al., 2003; Bahiigwa et

al., 2017). Also a study conducted in Kenya’s Embu District by Ouma et al. (2002),

found that 90% of farmers who are using postharvest storage technologies had attended

training in groups and more than 60% of the farmers were members of farmers

cooperative or farmers’ group. Another advantage of group membership is that farmers
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had access to credit to purchase inputs improving agricultural production (Ouma et al..

2002). Since a group act as a social collateral.

Cost of technology is the factor influence the use of improved postharvest storage

technologies. Okoedo (2009) revealed that non availability and high cost of improved

storage technologies also account for farmers not using them. This matches the findings

of Satyanarayani et al. (2009) for poor adoption of improved storage technologies in

India, where 18.5% complained of high costs of the improved systems and non­

availability of the technology. Also, FAO (2008) found that many times farmers with

more resources in terms of capital, land and labour that are capable. Most farmers rely

only on farming as their main source of income thus neglecting other economic activities

which can also generate income. In terms of resources, wealthier farmers have better

access to extension information and stand a better chance to use their own resources to

experiment with new and improved storage mechanisms (CIMMYT, 2003). to take

advantage and adopt new or improved methods and practices The major problem with the

modern technologies is that they have been lowly adopted due to high initial cost of

technology and lack of technical knowhow among farmers (Orokura et al., 2012; Maonga

et al., 2013). From literatures above, it is evident that many studies on the use of storage

technologies among small scale maize farmers were done outside Tanzania and in

particular there is no study on the same in the study area. Therefore, this study intended to

bridge this gap. The aim is to found out if the situation in the study area confirm or divert

from exsting knowledge of the use of improved storage technologies.
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CHAPTER THREE

3.0 RESEARCH METHODOLOGY

3.1 Overview

This chapter described the methodology used by this study, it is divided into six sections;

the first section describes the study area, followed by the research design, study

population, then data collection procedures finalized by data processing and analysis

procedures.

3.2 Description of the Study Area

3.2.1 Geographical location

The study was conducted in the Kilolo District, Tanzania. Kilolo is one of the four

Districts in Iringa Region. Located at 7° and 8.3° South of equator and longitude 34° -

37° East of Greenwich. Kilolo District is bordered to the North by Mpwapwa District, to

the South by Mufindi District, to the East by Kilombero District and to the West by Iringa

District. The larger part of Kilolo District is dominated by clay loam soil which is suitable

for maize production. District receives reliable rainfall ranging between 1000 mm - 1600

2016). The District was selected due to its high potential for producing maize. As

statistics show that the current maize production level is on an average of 2.5 tons/ha but

postharvest loses stand at 22-28% (RUDI, 2016) and existence of initiatives promoting

the use of improved postharvest technologies.

mm per annum. The district lies on altitude of 1200 - 2700 meter above sea level (KDC,
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36

population of 218 130 whereby 112 274 are females and 105 856 males. The District has 

a total of 4 181 885 sq km arable land where 1 672 740 sq km is under maize production.

36

Figure 2: Map showing location of the study

Administratively the District has three divisions, 12 wards and 96 villages, an average 

household size of 4.3 with 50 726 households.

3.2.2 Population, land and administration units

According to URT (2012) Population and Housing Census, Kilolo District has a
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3.2.3 Economic activities

Dependence on natural resources is high, with over 90% of the households being

dependent on natural resources for food production, medicinal plants and fuel wood,

charcoal and building materials. Major livelihood strategies of the inhabitants, include

crop production, agro forestry and livestock keeping. Crop production is contributing

75% of food and income to people in the district. Maize is among the major crop grown

in the District followed by beans, tomatoes, onion and round potatoes (KDC, 2016).

Tabic 1: Production trend of maize in Kilolo District
Cropping season

3.3 Research Design

This study employed a cross-sectional research design (Kothari, 2004), because it allowed

data collection at a single point at a time. Cross-sectional designs allow gathering of data

design was due to its suitability for descriptive purposes as well as the determination of

the relationships between the variables (Bryman, 2015).

3.4 Study Population

3.4.1 Population

Population of the study was all small scale farmers producing maize in the study area and

they have effective use of improved postharvest storage technologies.These population

make true inference of the entire population.

2.1
2.5
2.7
2.7

Total production in 
tones

139 528
170 260
172 505
158 365

once and involve relatively a larger number of subjects. Another reason for choosing this

2015
2016
2017
2018

Source: (KDC, 2018)

Area under Production in toncs/ha
production in Hectare 
66 442 
68 104 
63 891 
58 654
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3.4.2 Sampling frame

Total list of selected population in the study area to represent entire population within

Small scale maize procures in Kilolo. The lists of respondents were obtained from Village

Extension Officers within selected ward for the study.

3.4.3 Sampling procedure

Purposively sampling technique was employed to select four wards (Ukumbi, Mtitu, Irole

and Uhambingeto) because the promotion of the use of improved postharvest storage

rotary technique was employed to select villages. The sample size for the study was 260

respondents which were selected randomly from the list of small scale maize farmers

from select villages. Twelve key informants; District Agricultural, Irrigation and

Cooperative Officer (DA1CO), three Subject Matter Specialist (SMS), four extension

officers were selected for interviews and Focus Group Discussion (FGD).

3.5 Data Collection Procedures

Two phases of data collection involved. Phase one involved reconnaissance survey of the

study area while the second phase involved administering the questionnaire.

(a) Reconnaissance survey

The first step was to conduct a reconnaissance survey. The researcher visited the study

officers, whereby eight villages for study were identified. Then the researcher assisted to

select villages. In this visit she together met with villages leaders and extension officers

participated in the process of selecting respondents.

technologies was done in those wards. Simple Randomly Sampling was used, where a

area for familiazation and met with the DAICO and had initial discussion with the
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(b) Pre-testing of survey instruments

Pre testing of the instrument was done by the researcher in Ihemi ward in Iringa District

from two villages where 26 farmers were randomly selected for pre- testing the

instrument one month before data collection. Some modifications were made on the

instrument after pre-testing to improve the reliability and validity before the main activity.

The revised instrument was used for data collection during the main study.

3.5.1 Primary data

Semi -structured questionnaire and interview schedule were used to collect data from

respondents within a limited time. The survey instrument was designed specifically

farmers who are producing maize and using postharvest storage technologies to store their

produce.

a) Semi-Structured questionnaire

Semi -structured questionnaire was to obtain primary data from the selected respondents.

The questionnaire contained both close and open-ended questions. Open-ended questions

required the respondents to choose an answer given in the questionnaire. Data collection

started on the last week January, 2018 and ended on the fourth week of February,

2O18.The principle researcher and four enumerators assisted to administer the

questionnaires. At the end of the field work the completed questionnaires were checked

for clarity and accuracy of answers by researcher and enumerators.

(b) Key Informants and FGDs

In order to get detailed information, the following key informants were interviewed: four

Ward Extension Officers, four Ward Executive Officers and Four SMS from Department

were used to grasp information from the respondents, while the close-ended questions
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of Agricultural in the District. Four FGDs were conducted and had six participants per

factors influencing use of

improved postharvest storage technologies.

3.5.2 Secondary data

Secondary data included the number of farmers who were producing maize, area under

maize production, average production of maize per hectare and postharvest losses from

Kilolo District report and reviewed of literature from printed books, journals, thesis and

unpublished reports from the National Agricultural Library (SNAL), websites and

individuals. These data enabled to get information on postharvest storage technology,

level of use, knowledge, perception and determinants of improved postharvest storage

technologies among small scale maize farmers.

3.6 Data Analysis and Processing

3.6.1 Quantitative data analysis

Data collected from semi-structured questionnaire were coded, edited and analyzed using

appropriate computer software, Statistical Package for Social Sciences (SPSS) version 16.

Descriptive statistics such as mean, standard deviation, frequency and percentages were

computed for objective one, two and three;- Objective two, respondents were requested to

respond to

recommendations for the use of improved storage technologies. Respondents were

required to respond to a given statement by indicating Yes or No to each statement.

Finally the score was categorized into less knowledgeable, knowledgeable and highly

knowledgeable. Also objective three, respondents were required to indicate whether they

strongly Agree, Agree, Undecided, Disagree or Strongly Disagree for each statement. For

data analysis Agree and Strongly Agree responses were combined and treated as Agree,

each group .The key informants and FGDs gave information on

10 items meant to measure their understanding on the technical
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as Disagree. The undecided or neutral responses indicated that the respondents knew

nothing or were not sure thus leading into three points Likert scale. So analysis for

perception was done using summated scores. For the purposes of data to be interpreted,

the means of each item that were ranging from 1.5 and above was characterized as

positive attitudes and for the values which were below the mean of 1.5 was considered as

negative attitudes.

Inferential statistics was employed for objective four where a binary logistic regression

model was used to identify determinants of the use of improved postharvest storage

technologies among small scale maize farmers in the study area.

The logistic model was as follows:

Logit (Y) = log (7r/l-7ti)=Po +PiXi +P2X2 +P3X3+P4X4+ P10X10

Where Y a binary response variable, Y=1 if the trait is present in observation i and

X= (xl, x2, x3, x4 and xlO) is a set of independent or explanatory variables whereby XI

is acquired formal education, X2 Access to credit, X3 access to extension services. X4

Farm size and X5 Off farm income X6, Number of bags harvested, X7 maize variety

used, X8 participation in training, X9 membership in farmers group and XlO distance

from house to market place.

The dependent variable which was used with logit model is the use of improved

technologies were treated as they were using improved postharvest storage technologies)

value 1 for using improved postharvest storage technologies and value 0 not using

improved postharvest storage technologies. The value 1 indicated the respondent who

used improved postharvest storage technologies while the value 0 indicated the

on the other hand, Strongly Disagree and Disagree responses were combined and treated

postharvest storage technologies (meant that either respondent is using one or more
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respondent who did not use it. For independent variables such as value 1 indicated

farmers who had access to extension, credits, education, off farm income, membership in

group/farmers organization service while 0 value indicated farmers who had no access to

them (Appendix 1).

3.6.2 Qualitative data analysis

Qualitative data analysed followed a Content Analysis approach (Mayring, 2014).Where

all elements of data set were examined to clarify concepts and constructs as well as the

deconstruction of the textual data into manageable categories, patterns, themes and

relationships. Therefore, data collected from FGD and key informants were, coded,

summarized, categorized and analyzed for objective one, two and three
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CHAPTER FOUR

4.0 RESULTS AND DISCUSSION

4.1 Overview

This chapter presents the demographic characteristics of’ the respondents, poslharvcsl

storage technologies commonly used by farmers in the study area, farmers knowledge

level on the improved postharvest storage technologies, farmers' perception on the use of

improved postharvest storage technologies and factors influencing use of improved

postharvest storage technologies.

4.2 Demographic Characteristics of the Respondents

4.2.1 Respondents’ social-economic characteristics

Table 2 indicates the distribution of respondents by socio-economic characteristics.

The majority of respondents (76.9%) were male headed houscholds.This show that there

is dominance of male leadership at household level in the study area. Regarding age of

rcspondents.findings show that of all respondents (87.6%) were aged between 26-55

years, which is productive age .This means that respondents in the study area are capable

of engaging in agriculture and other economic activities which improves their livelihoods.

In respects to with the education level, most of the respondents (66.5%) had completed

primary school education while only small proportion (1.5%) had attended post secondary

education

With regard to cultivated area, data indicated that, majority of the respondents (73.5%)

cultivated one to four acres while few of respondents (2.7%) who cultivated above eight

small scale farmers. Similar findings have been reported by (Mrutu et uL. 2014), in their

acres. This shows that the agricultural sector in the study area is generally dominated by
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their study found that, agriculture sector in Tanzania is dominated by small scale farmers

cultivate less than five acres.

Table 2: Respondents’ socio-economic characteristics (n=260)
%n

200
60

23
215

8
8
6

33
4

223

57
114
57
32

49
173
34
4

39
70
151

191
62
7

9 
165 
37 
30 
17

73
187

76.9
23.1

21.9
43.8
21.9
12.4

3.5
63.5
14.0
11.5
6.5

28.2
71.8

18.8
66.5
13.1
1.5

73.5
23.8
2.7

15.0
26.9
58.1

12.7
1.5

85.8

8.8
82.7
3.1
3.1
2.3

Variable
Sex of household head
Male
Female
Age of respondents
26-35
36-45
46-55
>55
Education level
Non formal
Completed primary school
Completed secondary school
Post secondary education
Marital status
Single
Married
Separated
Divorced
Widow
Household size
1-3
4- 6
>6
Total area under cultivation in acres
1-4
5- 8
Above 8
Household income level TZS(annual)
<200 000
210 000 -400 000
410 000 -600 000
610 000 -800 000
>800000
Household head access to credit
Have access to credit
Have no access to credit
Purposes of growing maize
Consumption
Sale
Consumption and sale
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With respect to household size, about 60% of household had more than six individuals

within the household, which is higher than the average households size in Tanzania which

according to National Bureau of Statistics is five individuals with the household (URT,

2012). On the aspect of annual income, more than three quarters of respondents (79.7%)

earned less than TZS 600 000/= while only 6.5% earned above TZS 800 000/= annually.

With regards to marital status, most of respondents (82.7%) were married while only

2.3% of respondents were widowed.

Findings further, indicate that the majority of the respondents (85.8%) grow maize for

consumption and sale (Table 2). Since farmers experience low prices at harvesting time

and high prices during planting sesson and in order to ensure availability of food through

out the year storing of maize is a strategy to get more benefits. This means that maize is

required to be stored in order to maintain the quality and quantity for consumption and

sale. During harvesting time, usually there is a higher supply than demand and hence

lowering price. For food security and economic purposes, there is a need for farmers to

store their produce until the price is reasonable and ensure availability of produce

throughout the year.

4.2.2 Respondents’ crop production information

Maize, beans, potatoes and vegetables (tomatoes and onions) were the major crops grown

by respondents in the study area. The findings (Table 3) indicate that all respondents grow

maize and beans while 56.9 % and 53.9% grow round potatoes and vegetables.

Respondents grow maize, beans, potatoes and vegetables for consumption and sale while

sweet potatoes and cassava were grown by few respondents for food in times of food

4.2.2.1 Major crops grown by respondents in the study area
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scarcity. Since sweet potatoes and cassava arc considered drought resistant crops,

although very few farmers were involved in production of these crops.

4.2.2.Z Maize varieties grown by respondents for the last cropping season

More than half (50.8%) of respondents used local maize varieties. Through discussion

with key informants, it was revealed that the majority of respondents in the study area

were using local varieties. Responding to a question why they prefer using local varieties

respondents said that because they are locally available, affordable and accessible. Also,

varieties were perceived to be resistant to some diseases and storage pests even if have

low yield potential compared to improved varieties. The remaining half of respondents

used improved varieties as follows: 30% used DK8053, 11% used PAN 691 and 8 % used

UH615 as shown in Fig. 3. The finding of this study is different from those of Lyimo el

al. (2014) whom reported that about 30% of farmers in the county used improved seeds of

maize. The reasons stated were the high cost of improved seeds of maize and

unavailability of recommended maize seeds varieties basing on ecological zone in

different parts of Tanzania.

Table 3: Crops grown by respondents in the study area (n=260)
Crop_____________________________________________ n______________
Maize 260
Beans 260
Round Potatoes 148
Vegetables 140
Sweet potatoes 86
Cassava 55
Note: The percentage exceed 100% because of multiple responses.

%
100
100

56.9
53.8
23.0
21.1
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/ 10.8

■ UH 615

■ TMV2

Figure 3: Maize varieties grown by small scale maize growers (n=260)

4.2.2.3 Yield of Maize in tons/ha in the last season

Findings (Table 4) indicate that, about 75% of respondent harvest between 1.5 to 3.75

t/ha. Only 21.9% of the respondents harvested 3.7 and above t/ha. This indicates that the

average production of maize in the study areas 2.5 t/ha (KDC, 2016) which is higher

than national average. According to Mrutu et al. (2014) and Magehema et al. (2014), the

national average for maize production ranges between 1.2 and 1.6 t/ha while available

show that which is extremely low to meet the available food demand.

4.3 Postharvest Storage Technologies Commonly Used by Respondents

Study findings (Fig. 4) indicate common postharvest storage technologies used by small

scale maize farmers in the study areas. These include polythene bags (65.4 %), storage

■ Local variety

■ DK8053

■ PAN 691

Table 4: Yield of maize harvested tons/ha by respondents (n=260).
Yield t/ha
0.25-1.25
1.26-2.6
2.7- 3.7
>3.7 :

Total

n
—5 
118 
80 
57 

260

%
1.9

45.4
30.8
21.9
100
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chemicals (32.3%), traditional granaries (24.7%), PICS (18.2%), improved granaries

traditional storage technologies.

During FGD with participants, it was revealed that, traditional storage technologies are

poor in maintaining the quality and quantity of stored products. This finding is similar to

those of Gitonga et al. (2015) who reported that most of the African communities still

rely on unimproved storage technologies for food storage because are simple and

inexpensive to construct. The same author pointed that unimproved or traditional storage

systems lead to substantial post-harvest losses. Further, during FGD it was revealed that

farmers who were using traditional storage technologies sold their products soon after

harvesting. The FGD further revealed that, farmers remained with only a little amount of

food and little seeds for the next season. The findings of this study are comparable to

those of Gitonga et al. (2015) and Abass et al. (2014) who reported that traditional

storage practices in African countries cannot guarantee protection against major storage

pests of staple food crops like maize.

65.4

32.3
24.718.2 15.8

■ Percentage4.1 2.2 

Note: The percentage exceed 100% because of multiple responses

70 ■

60 ■

50 -
40

5 30 ■

8 20 - 
£ io -
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<A>

(4.1%) and metal silo (2.2%). Generally, most of the respondents reported to use

z/
./X

/

Technologies used
Figure 4: Postharvest storage technologies commonly used (n=260)
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improved postharvest storage technologies such as PICS and meta silo .This could be due

to fact that the cost of storage chemicals was perceived at least cheaper by respondents

similar to those of ANSAF (2006) conducted in Dodoma and Manyara, which found that

large proportion of farmers (67.7%) used storage chemicals and knew that insecticides

can protect their stored maize while only 28.3% farmers used improved storage

technologies such as storage chemicals, hermatic bags and improved granaries.

4.3.1 Respondents’ perceived benefit of improved postharvest storage technologies

Regarding the benefits of using improved postharvest storage technologies in the study

postharvest storage technologies helped the households to have food throughout the

improved postharvest storage technologies such as PICS and metal silo, the quality and

quantity of stored grains were maintained and hence ensuring food security and made it

easy possible to sell their products at premium prices. This is proved by fact that

respondents in the study area who stored products by using improved postharvest storage

technologies were found to have maize throughout the year compared to respondents who

used traditional storage technologies. The findings are similar to those of Gladstone et al.

(2002) who reported that more than 60 % of the farmers surveyed in their study were

found to have maize grain in their silos at the beginning of the next harvest in comparison

with only 29% of the non-users.

and mostly available than other technologies in their areas .The findings of this study are

area. The results (Fig. 5), indicate that 54% of the respondents believed that improved

On the use of storage chemicals, 32.3% of respondents used storage chemical such as

season. Also, 30.8% of respondents perceived that when grains are stored by using

Actelic Super Dust and Phostoxin. This proportion was higher compared to the use of
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Another reported benefit of using PICS and metal silo was that they reduced women

need for winnowing and sorting before processing or selling. The findings are similar to

those of Bukosheva et al. (2012) who found that the use of improved postharvest storage

technologies reduce women’s workload due to the absence of daily shelling, winnowing,

sorting and removal of grains for drying, which reduces gender inequalities. Another

durable. This finding is similar to the study done by Tefera et al. (2011) and De Groote et

al. (2013) on impact of metal silos in Kenya who found that metal silos reduces cost of

storage due to their durability.

60 - 54.4

50 -

40 -
30.8

30

■ Percentages
20 i

10 -

0

Note: The percentage exceed 100% because of multiple responses

Food security Better Price 
Premium

% 
-V
C5

5
s

workload in the study area. This is because they maintain quality of the produce with no

benefit reported by respondents is that they reduce costs of storage because they are

Reduce Reduce 
workloads storage costs

Perceived benefit fioiu use of improved postharvest storage technologies

Figure 5: Respondents perceived benefit of improved postharvest storage (n=260)
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did not use storage chemicals in storing maize health problems if improperly used.

Respondents were of the view that storage chemicals could contaminate the products and

hence affect human health. This finding is similar to those of Manuku et al. (2013) who

reported that the people of Matebele land in the southern province of Zimbabwe did not

prefer the use of storage chemicals due to health concerns. Through FGD with

participants in this study, it was revealed by participants that respondents in the study area

were not using storage chemicals due to health concerns.

Metal silo PICS
Reasons

%% %% n n nn

The findings of this study further revealed that over 60% of respondents reported that

high initial costs for purchasing the technologies was a reason for not using improved

granaries and metal silo. For instance, the initial cost for metal silo in the study area was

350 000 - 400 000/=TZS per piece. The cost varied geographically depending on the

location of the respondents. On the other hand, lack of knowledge on the use of

technologies such PICS (32%) and for metal silo (15 %). Similarly studies by Khann and

Keatinge (2000), Okoedo (2009) and Doss (2003) who reported that high initial costs and

High initial cost 
Lack of knowledge 
Low returns 
Contamination 
Not available

4.3.2 Respondents’ reason for not using improved postharvest storage technologies

Findings (Table 5) show that 21.5% of respondents in the study area reported that they

Improved 
granaries

61.5
24.6

6.9
8.5
2.7

23.8
22.3

9.2
21.5

5.7

89
84
43

4
22

180 
41 
62

4 
30

69.2
15.8
23.8

1.5
11.5

34.2
32.3
16.5

1.5
8.5

160 
64 
18 
22 

7

Table 5: Reasons for not using improved postharvest storage technologies (n=260)
Technologies

Storage chemicals

62 
58
24
56 
15

Note: The percentage exceed 100% because of multiple responses
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farmers in Sub Saharan Africa.

Findings further show that less than ten percent of respondents reported non availability

of the technologies as a reson for not using them. The finding is in line with a study by

Satyanarayani et al. (2009) who found 18.5% complained of non-availability of improved

storage the technologies as a reason for poor adoption in India.

According to respondents, high initial cost and lack of knowledge were the main reasons

for not using improved postharvest storage technologies such as metal silos and improved

granaries.

4.4 Respondents’ Knowledge Level on the Use of Improved Storage Technologies

4.4.1 Source of information on the use of improved postharvest storage technologies

Findings of this study (Table 6) show that about 48% of respondents in the study area

relied on other farmers for getting information on improved storage technologies and only

34% got information from extension officers. Other sources of information were mobile

of information on improved storage technologies were fellow farmers. Similar findings

commonly still depending on exchange advice informally with friends and neighbours.

Other sources of information identified are traders (9.6%), researchers (8.8%) and tele­

centres (1.6%). Likewise, Ayouade (2010) in Oyo state found that others source of

information were posters, newspapers, research institutions and revealed that farm centres

were the major sources of information for cowpeas production technologies. These points

to the fact that farm centres could in addition to other sources be an important way of

disseminating information among farmers.

inadequate knowledge are the some of several reasons attributed to poor utilization 

improved storage technologies among small scale

phones (32%), radio (20.8%) and television (14.6%). This indicates that the major sources

were reported in the study done by (Masinde et al., 2012) who found that farmers are
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During FGDs participants revealed that respondents had varying information needs and

farmers is a key determinant of the use of improved technologies. Apart from informal

communication channel, formal channel through agricultural extension was used by fewer

respondents, probably due to low ratio between extension and farmers in the study area.

In addition, they are not facilitated with transport facilities something that limit the

extension agents to reach the majority of farmers. The situation becomes even worse in

areas with sparsed populations and where the agent as to work up and down the

mountains to contact farmers as it is the case with the study area. This has been found to

reduce the effectiveness of extension services measured in terms of number of visits in a

given time scale FAO (2008) and URT (2012). Oladosu (2004) pointed out that adoption

and utilization of appropriate technology is largely dependent on the effectiveness of

extension services and relevance of information disseminated and the ability of extension

agents to persuade the farmers.

Furthermore, the findings of this study show that, despite an increase in the use of ICT­

based communication technologies, for example radio, television and mobile phones. In

Tanzania, in this study, ICT- they were used by less than 40 % respondents to access

information on the use of improved storage technologies in the study area. Another

interesting finding is that although the extension service agents have an obligation to train

farmers on the use of improved storage technologies, in the study area only 10% of

respondents reported training to be a source of information. Ayouade (2010) reported that

greater effectiveness of extension methods can be ensured through regular training by

providing farmers with required facilities, reorganization of extension programs and

involving local leaders as agents for the dissemination of information.

use different channels to get and share information among them. The findings are similar

to those of Onasanya el al. (2007) who found that, informal communication among
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4.4.2 Respondents' knowledge level on improved postharvest storage technologies

To determine level of knowledge among the respondents on the use of improved storage

technologies were requested to respond to 10 items meant to measure their understanding

technologies. These statements were generated from literature review and researchers

understanding of the subject. Respondents were requested to respond to a given statement

(all statements were positively stated) by indicating Yes for the statement they perceived

to be correct or No for the statement they perceived to be incorrect. For each correct

response was assigned one mark while for incorrect response was assigned zero mark.

Respondents who scored less than five marks were categorized as less knowledgeable;

those scoring between five and eight marks were categorized as knowledgeable and above

eight marks were categorized high knowledgeable (Table?).

less knowledgeable on the use of improved storage technologies. This could be attributed

by insufficient training on improved storage technologies, poor extension services to

of improved storage technologies in the study area led the respondents to have low

knowledge.

Tabic 6: Source of Information on the use of improved storage technologies (n=260)
Response

Source of information n
Extension Officers 87
Other farmers 124
Mobile phones 82
Radio 54
Training 26
Tclevision/Vidco 38
Note: The percentage exceed 100% because of multiple responses.

%
33.5
47.7
31.5
20.8

10
14.6

The findings (Table 7) indicate that more than 60% of respondents in the study area were

farmers in the study area as indicated above. Also, poor access to information on the use

on the technical recommendations or practices for the use of improved storage
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Table 7: Respondents’ knowledge level on the

(n=260)

Response

These findings are similar to those of Kamanula et al. (2011) on farmers’ insect pest

management practices of stored maize and beans in Southern Africa who found that, the

majority of respondents had low knowledge on the use of improved postharvest storage

technologies due to poor extension services, insufficient information and community

(2014) who reported that most of the small scale farmers (86%) in Tanzania have limited

knowledge on the use of appropriate methods for proper management of storage

technologies. AGRA (2013) and Maonga et al. (2013) also reported that farmers’ low

knowledge level on the use of postharvest storage technologies is directly associated with

poor access to extension services, education level, wealth level, farmers organization,

access to credit and geographical location of the farmers.

32
68
160
260

Yes 
n 

180 
45 
145 
55 
18 
10 
12 
25 
14 
22

12.3
26.2
61.5
100

%
69.2
17.3
55.7
21.2
6.9
3.8
4.6
9.6
5.4
8.5

use of improved storage technologies

Knowledge statements
Harvesting matured/dried maize grain 
Stored at Moisture Content of (12-14%) 
Cleaning maize before storage 
Tighten well (PICS) 
Pul on pallct(PICS) 
Cleaning(metal silo) before storage 
Caps are well tightened (metal silo). 
Use recommended ratc(storagc chemical) 
Rat guards used (improved granaries). 
The inlet and outlets pots well closed (improved granaries).

Overall score
High knowledgeable 
Knowledgeable 
Less knowledgeable 
Total
Note: The percentage exceed 100% because of multiple responses

awareness. These findings further are supported by the study done by Ndunguru et al.
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show that over (90%) of respondents had had low knowledge on the use of improved

storage technologies. For instance, (90.4%) of respondents reported that they used storage

chemical without knowing the proper rate to use. The implication is that they may over

dose or underdose leading reduced efficiency and effectiveness of the chemical against

storage insect pests.

Findings from

majority of farmers in the study area had low knowledge on the use of improved storage

technologies as a result of the failure of the Department to implement capacity building

activities for improving postharvest storage technologies due to budget constraints. To

summarize, more than half of respondents reported had low knowledge on the use of

improved postharvest storage technologies such as PICS, metal silos and storage

chemicals.

4.5 Farmers’ Perception on Improved Postliarvest Storage Technologies

the use of improved postharvest storage

technologies, Likert Scale type statements were used. There were nine attitudinal

statements developed after reading literatures on postharvest storage technologies.

Respondents were requested to indicate whether they strongly agree, agree, undecided.

disagree or strongly disagree for each statement. For data analysis Agree and Strongly

Agree responses were combined and treated as Agree, on the other hand. Strongly

Disagree and Disagree responses were combined and treated as Disagree. The undecided

To determine farmers’ perception on

FGD with DAICO, DAEO and Extension Officers confirmed that

Data reveal that the majority of respondents knew that harvesting matured maize and 

dried up to at least (14%) moisture content and cleaning such as winnowing sorting the 

maize were important aspects for consider for efficient storage. However, findings further
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leading into three points Likert scale as indicated in Table 8.

Findings (Table 8) indicate that half of respondents agreed that with the statement that

metal silo, improved granaries, PICS and storage chemical technologies maintain the

quality of stored products. Where by metal silo and PICS having higher rates 64% and

61% respectively. Of all four technologies, metal silo was highly perceived by

respondent’s durable (89%), environmentally friendly (65%) and product stored in metal

perceived to have high initial cost (85%) closely followed by improved granaries. On the

other hand, almost 90% of respondents agreed that improved granaries required high

maintenance cost.

During FGDs participants revealed that improved granaries are not much durable as other

technologies like PICS and metal silos, thus requires regular maintenance compared to

other improved postharvest storage technologies which are found in the study area. Also

safe to human consumption with regards to using storage chemical due to lack of

knowledge on the side effects of storage chemical especially when applied without

considering their recommended rates.

its surprising that 58% of respondents agreed with the statement that stored products are

silo to be safe for human consumption (84%). On the other hand, metal silos were

oi neutral responses indicated that the respondents knew nothing or were not sure thus
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standard deviation values associated with each item for each technology were determined

(Table 8). For the purposes of data to be interpreted, the means of each item that were

ranging from 1.5 and above was characterized as positive attitudes and for the values

which were below the mean of 1.5 was considered as negative attitudes.

The findings (Table 9) showed that for all five positive phrased statements, respondents

perceived that when products are stored in improved storage technologies such as PICS

and metal silos were safe for human consumption (mean 1.55) but when considering the

(mean 0.98). This implies that respondent perceived that stored maize using metal silo

were relatively more safer for human consumption. On effectiveness, metal silo was

unfavorable environment for the

growth of microorganisms like fungus (Aspergillus flavus) which is the causative agent of

afflatoxin in grains. However this is true when metal silo are well cleaned and dried and

maize stored with recommended moisture contents (12%-14%).

mean of each technology, metal silo had a mean of (1.81), compared to storage chemical

perceived effective on the grounds that it creates an

By using a three- point rating responses (2=Agree; l=Disagree; and OUndecided), means
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Improved postharvest technologies

help to preserve trees, bamboos and grass by not requiring intensive use of such forestry

products. Thus, maize improved storage structures are potential in contributing to

environmental conservation efforts because they reduce the use of forest product and

hence maintaining natural vegetation. The findings are in consistence with Stathers et al.

(2013) who found that improving postharvest management techniques can also help build

resilience against current and future climate-related shocks and reduce the need for

expanding farmland and damage to environmental services, including carbon

sequestration (mitigating the effects of global warming).

Further analysis indicated that on average respondents rated high (mean 1.75) the 

statement that when the product is stored in improved granaries, metal silos and PICS 

increases lifespan, maintain its quantity and quality for a desired period of time. 

Specifically metal silos was highly rated (mean 1.88) followed by improved granaries 

(mean 1.85) and PICS (mean 1.75). In the study area respondents perceived that metal 

silo and PICS as effective. This means that they are perceived more positively on 

maintaining the quality and quantity of stored products (over 60% agreed) compared to 

products stored by using storage chemicals technologies. These findings are different to 

those of Kimami’s (2016) who found that small proportion (33%) of respondents 

perceived that metal silo technology maintained quantity and quality of stored grains 

Likewise, Gladstone and Hruska (2002) found that about 60% of the respondents were 

found to have maize grain in their silos at the beginning of the next harvest in comparison 

with only 29% of the non-users. For instance, when products stored either in PICS or

are durable because when used they last longer as 

revealed in the study area (mean 1.69). Therefore, improved storage technologies such as 

PICS, improved granaries and metal silo can be used to store product for more than three 

years and hence reducing costs of purchasing technologies each year. Also, they are 

environment friendly (Mean 1.52) compared to traditional storage technologies as they
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the high initial cost of improved storage technologies accounts for fanners not using

health concern or implication.

4.6 Factors influencing the Use of Improved Postharvest Storage Technologies

among Respondents

4.6.1 Tests of goodness of fit

Table 10 indicates the Log likelihood ratio 42.29 (which is the difference between the null

model and model with independent (s) variables). In order to test a goodness of fit, the

Omnibus Test of Model Coefficients like the log likelihood ratio test statistics is used

Generally, respondents positively perceived metal silo, improved granaries and PICS to 

be more effective while storage chemical was negatively perceived on the ground of

Also, the study findings show that generally respondents perceived high initial cost for 

purchasing the improved postharvest storage technologies (mean 1.57.) The mean score 

for improved granaries was 1.77 and for metal silos was 1.81. For example metal silos are 

made up of galvanized iron sheets which are expensive. Okoedo (2009) also found that

storage technologies. Also the findings of Satyanarayani et al. (2009) reported that the 

poor adoption of improved storage technologies in India was caused by high initial cost of 

the improved storage technologies in India was caused by high initial cost of the 

improved systems. With regard to the study area 69.2% of respondents complained on the 

high initial cost for purchasing metal silos and 61.5% of respondents complained on high 

cost for the improved granaries as discussed earlier in Likert scale above.

metal silo are free from infestation and this could be because of their characteristics of not 

allowing insects to invade the products and free from contamination. These findings are 

in agreement with the study of Tefera et al. (2011) and De Groote et al. (2013) who found 

that metal silos were effective in controlling maize weevils and the larger grain borers 

(LGBs).
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hypothesis. For the null hypothesis (Ho): All coefficients of the independent variable are

equal to zero and for alternative hypothesis (Hl): At least one coefficient of an

independent variable is not equal to zero. According to the results shown in Table 9, the

null hypothesis was rejected because the p. value of the Omnibus was 0.002 which was

less than 0.05. This implies that, the logistic regression can be used to model the data

(Pallant, 2007).

Table 10: Mode evaluation
df p-value

0.00242.29 10

4.6.2 Description of the estimated coefficients of determinants of the use of improved

postharvest storage technologies

The results in Table 11 indicate that the predictors of the use of improved storage

technologies were: acquired formal education, access to credit, access to extension

services, membership in farmers’ organizations and distance from home to the market

place. These coefficients were statistically significant at p<0.05 while farm size, training,

off farm income variety and number of bags harvested had no significant influence on the

use of storage technologies at p<0.05.

The predictors which were statistically significant are discussed as follows:

Acquired Formal education

= 0.43
= 0.61

X2Tests
Model evaluation overall
Log likelihood ratio tests which is equal to Omnibus Test of Model 
Coefficient
Percentage Accuracy in Classification (PAC):
Null model = 62.1
Model with predictors =78.5
Cox& Snell R2
Negelkerke R2

because the Omnibus test statistics measures the overall model fit as it tests the
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The presented results (Table 11) indicate that the

technologies among small scale maize farmers is associated with formal education. Data

indicated that as the respondents acquired a formal education it increases the chances of

using improved postharvest storage technologies by 2.12 times at p< 0.05 when other

factors are kept constant. This means that, when the respondents acquire formal education

they are likely to use the improved storage technologies as compared to those without

formal education.

Table 11: Binary Logistic Regression for the determinants of use of selected

improved postharvest storage technologies (n =260)

Variable d.f P.valueB S.E wald

2.119 1.0260.042*14.1240.751 0.375

0.567 0.26111.3271.585

This could be because they get information from various sources such as books, magazine

and leaflets as they can read and write and have a chance of memorizing information

consistently positive relationship to adoption of small metal silo technology. Also

1
1
1

1
1
1
1

1 
1

Acquired formal 
education
Access to credit 
Access to extension 
services 
Farm size
Off farm income 
Number bags 
harvested 
Variety 
Training 
Membership in group 
Distance from market 
place
Constant

-1.528
1.576
0.802

-0.627

1.073
1.140

-2.833

0.295
1.127

1.313
0.438
0.296
0.449

2.001
1.339
0.320

0.561
1.328

2.723
4.642
7.397
1.947

0.092
0.063

0.016*
0.033*

0.027*
0.031*

0.110
0.058
0.109

0.217
4.835
2.229
0.534

2.924
3.127
0.059

1.343
3.086

2.050
2.788
0. 032

0.112
3.725
1.283
0.219

1.809
1.208

8.404
12.673

1.413

2.037
16.274
3.798
1.517

3.276
4.752

12.951
2.412
6.806

1.865
7.990

Exponent 
(P)

use of improved postharvest storage

(2013) in adoption of metal silo in Malawi who found that, formal education had a

concern with improved storage technologies. The findings are similar with Maonga et al.

-1.334

*Statistically significant at p<0.05

95.0% C.I for 
EXP(B) 

Lower Upper

4.160
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Access to credit

The findings of the study (Table 11) show that, access to credit increase the odds of using

improved postharvest storage technologies by 1.34 times at p<0.05 when other factors

are kept constant. This means that, the respondents in the study area who had access to

credit we more likely to use the improved postharvest storage technologies and other

improved agricultural technologies compared to those who had no access to credit.

The findings of this study are similar to those of Venance et al. (2016), Letaa et al.

(2014) and Akudugu et al. (2012) who found that farmers who had access to formal

credit were likely to adopt the improved technology than those who had no access to

credit. Credit helps farmers to have the means to purchase agricultural inputs which

facilitate a farmer to adopt new technologies. In the study area, only 28.2 % of

respondents had access to credits and 71.8 % had no access to credit because most of

Access to extension services

Access to agricultural extension messages is believed to have a positive influence on 

technology uptake by farmers. Findings (Table 11) show that access to extension services

the provision of credit for supporting agricultural activities in the study area. This had an 

association with the use of the improved postharvest storage technologies.

Adegbola et al. (2010) in Benin found that the respondents who had formal education 

preferred to use improved postharvest storage technologies compared to their counterparts 

who were did not have it. Similarly Uaiene et al. (2009) in Mozambique found that 

completion of at least lower primary school implies a much higher propensity to adopt 

new technology than lower or zero levels of education.

them were poor such that had few assets that could be used as collateral for loan security 

as usually demanded by the creditors. Another predictor is access to credit from different 

sources like banks such as MUCOBA (Mufmdi Community Bank) which is dealing with



53

storage

uptake of metal silos based on the adoption theory. Implying that extension visits and

contacts increased the probability of uptake of a new technology by farmers. Since

that access to extension services enable access to information. Also, Maonga et al. (2013)

who conducted study on influence of extension services on metal silos adoption found

that, the probability of adopting small metal silo technology was 44.5% higher for

smallholder fanners with access to agricultural extension services than those without

Uganda was 25.6% higher for farmers with access to extension services than for those

without access to extension services.

extension agents have two main roles which are educational and communication, it means

Membership in farmers ’ organization

Other predictor of the use of improved postharvest storage technologies is a membership 

in farmers’ organization, The findings of this study (Table 11) show that there was a 

sufficient evidence that organization farmers who were members of (VICOBA, SACCOS

in the study area increased their chances of using improved postharvest 

technologies by 3.09 times when other factors are kept constant. This means that 

respondents that Had regular contact with extension agents are more likely to use 

improved storage technologies and other improved agricultural technologies, as well as 

how to apply the technology. These findings are similar to those of Uaiene et al. (2009) in 

Mozambique who found that, contact with extension agents had a positive effect on

access. Barungi et al. (2013) found that the probability of adopting Napier grass in

and AMCOS mention the farmer groups) used improved storage technologies than non­

members at p< 0.05. meaning that group membership increased the chances of using 

storage technologies by 2.23 times when other factors are kept constant. Probably 

farmers' groups provide social capital that enables access to credit that facilitates 

technologies adoption and use. This supported by membership in farmers groups enabled 

access a platform to purchase technologies and discuss issues concerning use of improved
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Distance from home of respondents to the market place

Distance from home of respondents to the market place was found have a significant

negative association with the use of improved storage technologies. It is indicated in

Table 11 that a unit increase in distance to the marketplace leads to a decrease in chance

to use improved storage technologies by 0.53 times at p< 0.05 when other factors are kept

constant. This was because respondents who are close to the market place are more

exposed to some of storage technologies such as the use of PICS and also they easily

situation in the study area may further limit the use of improved technologies. This result

is consistent with those of Adegbola et al. (2010) and Idrissa et al. (2012) and who in

their studies found that, there was an association between the distance to market place and

technologies such as PICS and metal silos. To summarize this section, it can be said that 

formal education, access to credit, access to extension services, membership in farmers

group and distance from market place were critical factors influencing of the use of 

improved postharvest storage technologies among small scale maize growers.

access the technologies. Long distance to the market place which is atypical of the

storage technologies and associated benefits. The findings supported by those of Wekesa 

et al. (2003) and Lwala et al. (2016) who found that membership in an organization, such 

as farmers association, could lead to better access to information related to adoption of 

improved storage systems through training, discussion and sharing experience due to fact 

that farmers who had membership in various groups could meet on several days and share 

ideas concerning farming activities.

adoption of modern technology. On the other hand, farmers that are close to sources of 

the improved technologies take advantage of their closeness and tend to adopt the 

innovations compared to those who stay far away from the sources of the technologies. 

With regards to the study areas, poor road networking coupled with difficult terrain make 

movement difficult that inhibits communication and accessibility of farmers to
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CHAPTER FIVE

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Overview

This chapter presents the conclusions and recommendations based on the findings of the

study. The chapter is divided into two subsections: conclusions and recommendations.

5.2 Conclusions

Based on the findings of the study, the following conclusions can be drawn.

(') Traditional storage technologies such as polythene bags, traditional granaries and

bamboo basket were the commonly used maize storage technologies to store

maize in the study area as they were used by over 50% respondents. The low use

of improved storage technologies such as PICS, metal silos and improved

granaries was due to such reasons as high initial cost of technologies, low

knowledge on how to use them and low returns from the produce.

60 % respondents had low knowledge on the use of the improved postharvest(ii)

storage technologies that led few respondents to be able to use the technologies

on the use of improved postharvest storage technologies.

The majority of respondents had positive attitudes on the use of PICS, Improved(iii)

granaries and metal silos. On the account that the technologies are durable and

maintain the quality and quantity of stored products, therefore products stored in

these technologies were safe for human consumption and environmental fiiendly

as recommended. Further, fellow farmers were the main sources of information
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(iv) Acquired formal education, access to credit, extension services distance from

of improved postharvest storage technologies among small scale maize farmers

the study area.

5.3 Recommendations

Based on the conclusions drawn from the findings, the following recommendations are

made:-

(') Kilolo District Council in collaboration with private sector and other

development partiners:-

maize postharvest handling.

(ii)

• Should subsidize improved postharvest storage technologies such as

metal silo, improved granaries and PICS which seems to have high

initial costs but are more perceived most effective.

• Should develop training programs on capacity building of the 

extension officers to enable them to train small scale farmers on the

• Should promote the use of improved post harvest technologies Such as

PICS, Improved granaries and metal silos to ensure reduced PHL and

population access education as it was found to have a positive 

influence on the use of improved postharvest storage technologies.

The government should

• Continue to invest in formal education to ensure that the larger

ensure food security and increased income.

home to market and membership in farmers groups are factors influencing the use

even if they require high initial cost and in addition improved granaries require 

high maintenance costs.
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Extension agents/ officers should increase their contacts with farmers and educate(iii)

them on the importance of the use of improved storage technologies and skills on

how to use the improved storage technologies for maize storage through mass

media and group based extension approaches.

Extension officers should encourage farmers to form groups for community(iv)

storage mechanisms such as cereal banks and warehouse receipt systems.
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APPENDICES

Appendix 1: Summary of data collection and analysis

S/N Objective Analysis of data

1.

2.

3.

4. Identify 
determinants 
influencing the use 
of improved 
postharvest storage 
technologies in the 
District

Determine farmers’ 
perception on 
Improved 
postharvest storage 
technologies in 
the District.

Age, education 
level, sex, and 
wealth level). 
Level of 
production, 
access to 
extension 
services, costs of 
technology, 
markets farmers’ 
organization,

Semi-structured 
questionnaire

Semi-structured 
questionnaire 
three point of 
likert scale

Binary logistic 
regression was 
employed to determine 
association between 
variables/determ inants.

Descriptive statistics 
on frequencies, 
percentage, standard 
deviation and mean.

Descriptive statistics 
on frequencies and 
percentages

Descriptive statistics 
on frequencies and 
percentages

Semi-structured 
questionnaire 
Key informants 
FGD

Sources of 
information on 
the use of 
improved 
storages. 
Recommended 
practices on the 
use of improved 
postharvest 
storage 
technologies. 
Effectiveness 
efficiency and 
durability of 
technology 
Cost of 
technology(initial 
and maintenance)

Type of data to 
be collected 
Types of 
postharvest 
technologies 
used

Methods of 
data collection
Semi-structured 
questionnaire 
Key informants 
FGD

Identify 
postharvest storage 
technologies 
commonly used by 
maize small scale 
farmers in Kilolo 
District_________
Determine 
smallholder 
farmers’ 
knowledge on use 
of improved post 
harvest maize 
storage 
technologies in 
the District.
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Appendix 2: Questionnaire for respondents

Name of Interviewer Date 

Division Ward Village 

A. Demographic characteristics of farmers.

1. What is the sex of the Head of Household 1. Male 2. Female

2. What is age of household years?

3. What is the marital status of the head of household 

4. What is the education level of the household head?

5. What is the household size?.

What are the main purposes of growing maize?6.

7. What is the total area of your farm in acres?.

What is the total area of your farm in acres under maize production?.8.

9. Which maize variety did you plant in your farm in the last season 

(100 Kg/ bag)

11. Do you have other source of income apart from maize production?

1. Yes, 2. No

12. If answered Yes in Q12 above, what are the other sources of income? (please

mention).

B: Postharvest storage technologies used by maize farmers.

13. Have you ever stored maize harvested during the last three seasons? 1 Yes 2. No

14. If, Answered YES in Q 13 above, which postharvest storage technologies did you

use? (Tick which ever apply)

use of improved postharvest storage 

technologies among small scale maize farmers in Kilolo District, Tanzania.

10. How many bags of maize did you harvest last season per acre 

For research on, factors influencing
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Used Not used

15. There is any benefit obtained as the results of using improved postharvest storage

technologies?

(i) Yes (ii)No

16. If Yes, what benefit obtained?

17. What were reasons for not using improved postharvest storage technologies?

Reasons for not using

B. Farmers knowledge on use of improved postharvest storage technologies

the use of maize improved postharvest storage

technologies?

i. Extension agent

ii. Fellow farmers

iii. Television

iv Radio

v. Training

vi. Others specify

Technologies______________
Traditional granaries________
Bamboo basket____________
Polythene bags_____________
Purdue Improved Crop Storage 
Metal silo_________________
Storage chemicals__________
Improved granaries

Technologies______________
Purdue Improved Crop Storage
Metal silo_________________
Storage chemicals__________
Improved granaries________

18. Where did you get information on
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of improved storage technologies? (Tick where

appreciation)

Statenients/Practices
Yes

C: Farmers’ perception on the use of improved postharvest technologies.

20. By perception we mean is the process by which information or stimuli is received

and transformed into physiological awareness, that farmers weighs the benefits to be

delivered from adopting the technology before a decision was reached. Please circle the

number under the word that best reflects the feelings to each statement on the following

rating scale.

SA for Strong Agree =5, A for Agree = 4, U for Undecided = 3, D for Disagree= 2 and

SD for Strongly Disagree =1.

1

Response 
No

Statement_________________________________
Maintaining the quality and quantity of stored products

Technology is durable
Technology is environment friendly_________ ____
Stored products are safe for human consumption____
Required high initial costs ______________ ___

Have high maintenance cost__________________
Prone to rodents attack ______________ ___

Less effective against insects storage pests______ __
Stored products exposed to thieves______________

Harvesting mature and dried maize _________
Maize stored with moisture content of 12 -14%, 
Maize is clean before storage._____
When PICS are used to store product triple layers are well 
tighten______________________________
Metal silo are cleaned before storage __________________
Farmers put PICS On pallets._________________________
Farmers put PICS On pallets._________________________
Farmers when use storage chemical considers the recommended 
rates.____________________________________________
Rat guards are used when product is stored in improved 
granaries._________________________________________
The inlet and outlets pots are well closed when improved 
granaries used to store products.

19. Farmers’ knowledge on use

Responses
5 4 3 2
5 4 3 2 1
5 4 3 2 7
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1

4 3
4 3
4 3
4 3
4 3
4 3
4 3
4 3
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I. Yes 2. No

22. If yes, which organization do you belong?

1. Farmer’s field school; 2. Self-help group 3. Cooperative society

2. Others (specify) 

23. Do you have access to credit? 1. Yes 2. No

24. If answered YES in Q 23 above, what are the sources of your credit? (Tick whichever

apply)

1. Bank; 2. VICOBA 3. SACCOS 4. Others, specify

25. What are the conditions for getting credit?

26. Did you receive credit to facilitate Agricultural production activities last season?

I. Yes 2. No

27. If answered YES in Q 26 above, which agriculture activities where facilitated

28. Did you receive extension services on use of post-harvest storage technologies during

2016/17 growing season?

1. Yes 2. No

29. What are the costs involved in applying the improved storage post-harvest

technologies (in TZS).

Operational costsInitial costs

D. Factors influencing the use of improved postharvest storage technologies

21. Are you a member of any farmers’ group or association?

Technologies_____________
Purdue Improved Crop Storage 
Metal silo_______________
Improved granaries________
Others (Specify)

s/n
1.

___ 2.
___ 3.

4.
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30. If applying storage chemical as a technology, list the chemicals you used and the unit

price in the last season

Chemical Unit price (TZS)Amount

31. What are your opinions regarding ways to improve the use of improved maize storage

technologies?

1. 

2. 

3. 

4. 

THANK YOU FOR YOUR TIME

s/n
1.
2.
3.



74

Appendix 3: Checklist for key informants and FGD

A. Background information

1. Area under maize production in hectare

2. Production levels/potential

Total number of farmers producing maize3.

B. Postharvest storage technologies knowledge /awareness.

Total number of extension officers4.

Levels of awareness/knowledge5.

Improved postharvest technologies commonly used by maize farmers6.

Challenges facing the use of improved postharvest technologies7.

C. Training and grouping

Total number of farmers’ groups in your District8.

Forms of farmers groups9.

Total number of farmers trained on improved postharvest storage10.

technologies

D. Access to services

Percentage of farmers who are access to credits, inputs and extension11.

services. Conditions for access to credits services

NGO’s supporting improved postharvest storage technologies12.

Factors which hinder the use of improved postharvest storage technologies13.

14.

technologies.

THANK YOU FOR YOUR TIME

of improved postharvest storage technologies 

among small scale maize farmers in Kilolo District, Tanzania.

District/Villages plans on the use of improved postharvest storage

-XPB

' Mi
K_3<?

Research Title: Factors influencing use


