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ABSTRACT
A study was conducted to determine the effect of post-harvest losses on artisanal
fisheries production in Mtera Dam, Tanzania, based on specific objectives: (1) to
analyze factors associated to post harvest loss, (2)to quantify the amount in post
harvest losses at Mtera Dam, and (3) to evaluate mitigation measuresto overcome
post-harvest losses. A cross-sectional research design was adopted whereby both
quantitative and qualitative research approaches were used. The sample size of this
study was 108 respondents comprising 34 from Iringa, 51 from Chamwino and 23
from Mpwapwa districts. A Questionnaire Loss Assessment Method (QLAM) was
used. Three Focused Group Discussions (FGDs) sessions wereheld among fisheries
management officers, Beach Management Units (BMU) teams, as well as the fishers
community. Checklists, Key Informant Interviews (KIIs) were administered among
the important fishers stakeholders of both Chamwino and Mpwapwa district for
Dodoma region, and Iringa Rural district to represent Iringa region. Data on factors
associated to post harvest loss, quantified post harvest losses, and available
mitigation measures to overcome post-harvest losseswere analysed into simple
descriptive statistics using Statistical Package for Social Scientists (SPSS).
Identified factors associated to post harvest fish losses include size of boat with
respect to carrying capacity, type of boats used in fishing, poor transportation
infrastructures, lack of storage facilities, as well as poor cleaning tools used. Prestorage phases contributed the largest proportion (49 %) compared to the storage
phage (27 %), and the transportation phase (24 %). Suggested mitigation measures
to overcome post-harvest fish losses include the use of freezers and modern fishing
gears, provision of financial support, improvement of storage facilities, and
improved infrastructures for transportation. It could be concluded that,different
causal factors at different phases account to 24 % loss of fish catch at Mtera dam.
Improved fish handling, transportation facilities,

storage and

technologies would overcome post-harvest fish losses at Mtera dam.
v
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CHAPTER ONE
INTRODUCTION
1.1 Background
Post harvest fish losses contribute to between 20 and 25% of total fish losses(Abelt,
2016). The extent of fish losses vary globally (FAO, 1998). It is estimated that
approximately 10% by weight of world fish catch is lost due topoor handling,
processing, storage and distribution (FAO, 2014). Post-harvest losses in fisheries
include material losses of fish due to spoilage, fragmentation, discards of by-catch
and operational losses (FAO, 2008).Fish losses is dependent on level of technology
at the different phases of fish production and processing. In small-scale or artisanal
fish processing, post harvest fish losses are as high as 40% (FAO, 1984;Kuje.,et al.,
2011). Both physical and quality losses are high in the fisheries sector (OIA,
2003;Abeer, 2009).
Small-scale fisheries contribute over half of the world’s marine and inland fish catch
of about 140 million tonnes, nearly all of which areused for direct human
consumption (FAO, 2008). In Africa for instance, over 60% of the fish supply to
domestic, regional markets and export-oriented processing units is of artisanal
origin.

Fisheries play an important contribution to the animal protein supplies of many
communities in both the industrialised and developing world (Ward and Jeffries,
2000; Akande and Diei-Ouadi, 2010) and provide the main source of animal protein
for about one billion people globally. In low-income food-deficient countries, they
constitute 22% of animal protein consumption overall (FAO, 2014). In coastal areas
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and around major river systems, the dependence on fish is usually higher (FAO,
2014).

Despite these socio-economic and nutritional benefits, concerns have been raising
about the sustainability of small-scale fisheries in maintaining their role of filling the
gap between an ever-increasing demand for fish and dwindling supplies from wild
capture fisheries. However, there are numerous threatening factors, as acknowledged
in the 2014 Food and Agriculture Organization of the United Nations (FAO) Global
Conference on small-scale fisheries (FAO, 2014). Securing post-harvest benefits
through control of post-harvest fish loss has long been a concern of development
practitioners committed to improving the fisheries sector including livelihoods of
fishers, processors and traders and the contribution fish makes to food security(Kuje
et al., 2011).

The most obvious means of increasing supply of fish, even without increased
landings, is by reducing post-harvest losses of what is presently caught. Yet, a
rational use of the already scarce resources, and planning and implementation of
effective loss reduction strategies, requires that losses are thoroughly assessed and
attention is given to reducing those losses that are significant. Fish is an extremely
perishable food commodity. No other food provides so much observed evidence of
serious loss from harvest to consumption and so little documentation of the overall
proportion of losses from fish production is available (FDA, 2001).

Tanzania has abundant fisheries resources ranging from marine, freshwater,
riverside and wetland species. By making use of these resources, the sector provides
direct employment of about 183,800 fishers (MALF, 2016). More than 4,000,000
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people such as boat builders, fish processors, net and engine repairers are directly
employed, it provides income for local people from foreign earnings, food for
coastal and upcountry communities and contributes to GDP (about 2% in 2015).
This makes the country one of the greatest fisheries nations in Africa, ranking in the
top 10 in terms of total capture and fisheries production (MALF, 2016).

Information on the assessment of the performance of fisheries management is
scanty. A review of case studies on post-harvest losses in Sub-Saharan Africa
indicated high levels of losses both in quantity (material or physical losses) and in
quality (mostly due to downgrading) of fishery products (FAO, 2008). There are
also losses of value, what the fish is worth in monetary terms, losses of quality,
when stale fish become less attractive to consumers, losses in nutritional value,
when the fish contributes less towards the diet of consumers than it otherwise would
(Akande and Diei-Ouadi, 2010). For example, physical and quality post-harvest
losses ofSilver fish (Rastrineobola argentea), which is characterized by variable
post harvest losses in among East African countries ranging from 0-8% in Kenya,
20-40% in Tanzania, and 26-40% in Uganda (FAO, 2008). These losses have major
implications for the nutritional quality and availability of fish products to local
populations.

In Sub-Saharan Africa including Tanzania, investigations suggest that losses may be
only around 5% of the total artisanal productions (FAO, 1996), while other studies
put the figure for the West African Region at between 10 and 20% (Kuje et al.,
2011; Kumolu and Ndimele, 2011). Although the dispersed nature of many artisanal
fishing operations makes it difficult to make definitive estimates of post-harvest
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losses, it is thought that in some developing country situations could be as much as
25% of fish caught (FAO, 1998;Abeer, 2009). However, while post-harvest fish
losses occur all over the world in all fisheries from point of production to final sale
to the consumer, even in more structured fisheries (industrial sector) this type of loss
can vary according to a number of factors ranging from environmental to physical.

The effects of post-harvest losses have direct effect to the supply of the fish as well
as their production. This study has assessed the effect of post-harvest losses on
production of artisanal fisheries in the Mtera Dam, Tanzania.

1.2 Statement of the Problem
Artisanal fisheries account for more than half of total fish production in the world.
The sector is a major source of fish food, income and employment to many millions
of people, especially in developing countries (FAO, 2008). Despite their importance
in terms of poverty alleviation and food security, artisanal fisheries are facing
challenges,includingoverfishing, illegal fishing, conflicts with industrial fisheries,
and high levels of post-harvest fisheries losses (FAO, 2010).

Post-harvest fish losses are a major concern and occur in most fish distribution
chains throughout the world. Not only do losses constitute lost income to fishers,
processors and traders, but they alsocontribute to food insecurity (FAO, 2014). In
low-income food-deficit countries, some communities are dependent on fish, not
only for animal protein, but also as a source of micronutrients, minerals and
essential fatty acids (FAO, 2010). Nevertheless, these fisheries-dependent
communities encounter post-harvest fish losses. For example, spoilage accounts a
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loss of 10-12 million tons per year, and 20 million tons of fish in a year are
discarded at sea (Kumolu-Johson & Ndimele, 2011).

In Tanzania, post-harvest fisheries losses are of great concern because they equate to
a loss of valuable animal protein for consumers and lost income for fishers,
processors and traders. Reducing losses is therefore an important development goal
in the fisheries sector (MALF, 2016). The common fish species indigenous to Mtera
dam includeWami tilapia (Oreochromis urolepis), catfish (Clarias spp..), African
tigerfish (Hydrocynus vittatus) and African weakly electric fish (Marcusenius
livingstonii), with O. urolepisand H. vittatus, being the most dominant species,
followed byClariasspp., Labeospp, SynodontissppandAlestesspp. In 1993, the
reported total catch was 1,547 metric tons with tilapia accounting for 1,289 tons
(FAO, 1998). In 2014, Mtera Dam produced 913 metric tons (URT, 2014). Despite,
all the efforts made to reduce post-harvest fish losses, there are still persistence of
losses during post-harvest handling technologies. There is also limited information
on the factors of post-harvest fish losses on artisanal fisheries in Mtera dam. This
study was to assess post-harvest fish losses on artisanal fisheries in Mtera dam,
Tanzania, thus the study will provide information guidance to program and policy
makers on designing better intervention to reduce post harvest fish losses at Mtera
Dam

1.3 Objectives of the Study
The general objective of the study was to determine the post-harvest fish losses in
artisanal fisheries production in Mtera Dam.
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1.3.1 Specific Objectives
The specific objectives of this study were to:
i) To determine the magnitude of post-harvest fish losses in Mtera Dam.
ii) To evaluate factors associated to post-harvest fish losses, at Mtera Dam.
iii) To evaluate mitigation measures to overcome post-harvest fish losses at Mtera
Dam.

1.3.2 Research Questions
To respond to the above specific objectives the researcher responds to the following
research questions:
i) Are there post-harvest fish losses from artisanal fisheries at Mtera Dam?
ii) What are factors associated to post-harvest fish losses, at Mtera Dam?
iii) What are the available mitigation measures to overcome post-harvest fish
losses at Mtera dam?

1.4 Significance of the Study
Findings presented in the current studywill contribute to the existing body of
knowledge on enhanced fisheries management through knowledge generation,
theory and management practice. Findings of this study will contribute towards
helping the artisanal fishers to develop better ways of reducing post-harvest fish
losses. Results presented in the current work offers positive input on improved
fisheries management at different levels; including the Ministry of Livestock and
Fisheries Development as related to the effects of post-harvest fish losses.
Suggestions presented in the current study will contribute to sustainable fisheries in
the Mtera Dam. The study raises awareness among the fishers community as well as
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other stakeholders with respect to establishing of the actual daily fish losses as well
as the associated economic loss in terms of monetary values and the related
opportunity costs. The documented mitigation measures in the current report
represent positive efforts to reducing post-harvest fish losses among fishing landing
sites of Mtera, the entire Mtera aquatic ecosystem as well as elsewhere in Tanzania
and other comparable sites of East Africa.
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CHAPTER TWO
LITERATURE REVIEW
According to Amin (2005), literature review involves the systematic identification,
location and analysis of documents containing information related to the research
problem. This Chapter provides definition of key terms and concepts of the study as
well as the theories used. It covers also the review of literature on post-harvest
losses of fish, factors associated to fisheries, as well as causes of post-harvest losses
of fish at the global level, in Africa and Tanzania in particular. A synthesis on the
applicable fishing technologies such as fishing gears and their influence on postharvest fish losses is presented.

2.1 Theoretical Review
2.1.1 Definition of Key Terms and Concepts
The researcher presented the working definitions for some of the terms used in this
study including post-harvest losses of fish, artisanal fisheries, fishing cycle, fishing
gears and Questionnaire Loss Assessment Method (QLAM).

2.1.1.1 Artisanal Fisheries
Artisanal fishing refers the level of technology used by individuals in fishing
activities which are in small scale. Which includes but not limited to low capital,
fishing practices undertaken by individual fishing households, using traditional
fishing techniques such as rod and tackle, fishing arrows, and harpoons, cast net and
traditional fishing boats (Garcia, 2009).In this study, artisanal fishing refers to
traditional fishing involving fishing activities using relatively small amount of
invested capital and resources, relatively small fishing vessels, making short fishing
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trips, close to shore and mainly for local consumption. They can be for subsistence
or commercial.

2.1.1.2 Post-harvest Losses of Fish
Post-harvest fish-losses has been defined as nutrient or economic losses, which
render the commodity unavailable or nutritionally deficient for human utilisation
(Tesfay & Teferi, 2017).In this study, post-harvest loss of fish refers to the quality
and physical losses of fish after harvest.

2.1.1.3 Fishing Cycle
Fishing cycle is a total length of time taken by a fisher from leaving the landing site,
fishing and landing the fish (Muhoozi, 2002).

2.1.1.4 Fishing Gear
Fishing gear refers to any kind of tool or equipment used in harvesting, cropping or
capturing fish from any water body (Garcia, 2009).

2.1.1.5 Questionnaire Loss Assessment Method
Questionnaire Loss Assessment Method (QLAM) is a formal questionnaire
approach used by enumerators to interview a population sample in a community at a
particular site, or geographical area (FAO, 2011).

2.1.2 Theories Underlying the Study
According to Adams (2007), a theory is a set of systematically interrelated concepts,
definitions and propositions that are advanced to explain and predict phenomena.
This study employed Rational Choice Theory and Expected Utility Theory. These

9

theories were chosen because recognize choices of fishers to decide the post-harvest
loss handling technology with fewer costs but with high benefits.

2.1.2.1 Rational Choice Theory
The rational choice theory uses a specific and narrow definition of “rationality”
simply to mean that an individual such as a fisher acts to balance costs against
benefits to arrive at action that maximises personal advantage (Milton, 1953).
Traditional smallholder fishers have their reasons for not adopting untried
technologies (Mazonde, 1993). Browning, Halcli& Webster (2000) have
demonstrated that under the rational theory, people calculate the likely costs and
benefits of any action before deciding what to do. This theory was chosen because it
identifies choices of fishers to decide the post-harvest loss handling technology with
fewer costs but with high benefits. In the context of the proposed study, fishers are
assumed to be rational in their capacity to devise, choose and put into practice
effective means to clear ends such as improving standards of living, income and
maximising profit.

2.1.2.2 Expected Utility Theory
The expected utility theory examines situations where individuals must make a
decision without knowing which outcomes may result from that decision (such as
decision-making under uncertainty). The individuals in question will choose the act,
which will lead to the highest expected utility, this being the sum of the products of
probability and utility over all possible outcomes. Hence, the principle of expected
utility maximisation states that a rational investor (for example,a fisher), when faced
with a choice among a set of competing feasible investment alternatives, such as
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post-harvest technologies to use, acts to select an investment, which maximises the
expected utility of wealth. Therefore, individuals will always choose the technology
with less investment (Okoruwa et al., 2009). The expected utility theory has been
the basis for much decision-making theory (Okoruwa et al., 2009).

The theory assumes that the preferences of the decision maker comply with the
axioms of ordering, continuity and independence (Stammer, 2000). Besides, Davis,
Hands& Maki (1997) suggest that, the expected utility theory is the way a decision
maker chooses between risky or uncertain prospects by comparing their expected
utility values, the weighted sums obtained by adding the utility values of outcomes
multiplied by their respective probabilities.

The contribution of expected utility theory to the current understanding of decision
making in complex situations where risk and human reactions to it are involved
needs no enlargement. Fishers will use the post-harvest loss handling technologies
with fewer risks but with greater income maximisation. Despite overwhelming
evidence against its empirical validity and the proliferation of non-expected utility
theories in the field of choice under risk and uncertainty, the expected utility theory
remains the standard approach to the analysis of economic, social, political and
ethical problems (Liang, 2003).Hence, the theory is useful in analysing fisher’s
problems when they are using different post-harvest loss management technologies.

2.2 Empirical Reviews
Empirical review is a practical analysis of information rather than theory and
principles, related to the study. This analyses the factors, quantities and mitigation to
overcome post-harvest fish losses.
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2.2.1 Overview of Post-Harvest Fish Losses
Post-harvest fish losses in the global include material losses of fishes due to
spoilage, breakage, size, discarding of by catches and operational losses. But of all
post harvest fish losses physical in the leading type of fish losses. Writes have
investigated this and reported these losses by stages, by types of fishes and nature or
type of fishing waters (Adelaje et al., 2017).

2.2.2 Extent of Post-Harvest Fish Losses
The United Nation Food and Agriculture Organization (FAO) and World Bank
report has revealed that about 30% to 40% of food produced globally is loss or
wasted annually(FAO, 2014). Through there are countries such as Indonesia with
lower loss rates of about 5% of all fish production trend (Wibowo & Ward
2017).There are four main categories of post-harvest fish losses, namely, physical,
quality, economical and nutritional losses. Where among all physical losses
contribute largely to about 70% of the total losses at a global scale (FAO, 2010).
World average post-harvest fish loss isabout3% to 10%of the total fish catch (FAO,
2014).

Post-harvesting and major related problems of fish production in Africa (Affogonon
et al., 2013). Losses can be physical, quality, economical or nutritional loss, and the
most important cause of loss is spoilage. Fish losses due to spoilage are estimatedto
be 10-12 million tons per year, which accounts for 10% of total production of fish
Getu et al. (2015). Generally, post-harvest fish loses result in low income of the
society, low quality (unhygienic) fish and available fish products are very low. It
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also results in low diet or low nutritional value, which gives in unhealthy and poor
population.

One of African countries that suffer food shortage is Tanzania, and among its region
the most suffering is central semi-arid region (Dodoma). Among other reasons for
this loss is inherited weakness in post-harvesting systems in the country. Fishing
industry is also faced by post-harvest losses in various areas from rivers, lake and
ocean fishing sites. The amount of post-harvest loss differ in terms of type of fish
and catchment sources (ward, 1996).

When considered according to the a number of stages extent of post-harvest losses
are reported to be between 0.1% to 5% in capture stage, 2.1% in preliminary
handling of fishes, between 0.7% to 16% in transportation to the market and
between 4% to 9.2% in processing. While a total quality, post-harvest loss was
found to be 30% (Mutungi and Affognon 2015).

2.2.3 Factors Affecting Post-Harvest Fish Losses
Factors that were reported to lead to post-harvest fish losses in Africa are less
market access, size and species preferences, inadequate infrastructure for fish
handling, processing, storage and transportation and distance from the central
market.

Factors also differ according to the climate for in tropical climates fish will only be
fit for human consumption in not more than 12 hours after its catchment, unless
subjected to preservation measures (Teklu, 2015; Potter & Hotchkiss, 1995).
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Nguvava (2013) examined the effects of post-harvest handling on the quality and
sensory attributes of sardines in Musoma. The study identified unhygienic handling
practices, insufficient drying time, poor storage, poor packaging and distribution as
the contributing factors for spoilage. Sardines were dried by traditional and
improved methods at different levels of salt concentrations (0, 6, and 10%) and
loading densities (5 and 10kgm-2).

2.2.4 Phases of Post-Harvest Fish Losses
The post-harvest losses have been reported in all stages of fishing chain, from
harvesting to the point it reaches a customer (kitchen) (Kefi et al 2017). Aberti
(2016) reported the post-harvest loss of total of 34% of the total production.

It is necessary to realise the magnitude of post-harvest loss, to quantities the amount
or volume of the post-harvest loss has been of great demand.For uncovering such
amount will also enable estimation of monetary loss per production (Halcli&
Webster, 2000).

Also unveiling the amount of loss can simply help in telling as to whether there any
advancements made towards reducing and by what percent is the loss decreasing and
what could be the amount in terms of money has been gained so far (Halcli&
Webster, 2000: Aberti, 2016).

The research has revealed that post-harvest fish losses in small-scale fisheries occur
at all stages in the fish supply chain from capture to consumer (market) (Aberti,
2016). However of all the losses physical an quality losses comprises 70% of all
losses in all stages of the fish value chain (FAO, 2010). This was other wisely
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reported by Tesfay 2017, that physical losses to be the major of all post-harvest fish
losses in all stages.

It has been discovered that high level of postharvest losses occurs during handling,
processing, storage, transportation and marketing of fish (Adelaje, Kamaruddin and
Chiat 2017). Losses are as a result of poor processing practices causing damage to
the fish; insect infestation; inadequate packaging; lack of storage facilities; lack of
good roads leading to damage of fish products (Diei-Ouadi & Mgawe, 2011).

2.2.5 Mitigation measure to overcome postharvest fish losses
The loss reduction may be through appropriate improved handling and processing
technology and solutions. Some of the main loss reduction methods are provision of
education, improved infrastructures and preservation methods.Education is an
important part of the loss reduction process. Lack of knowledge and understanding
that many fishermen, processors and traders have on the causes of spoilage and fish
losses can be eliminated or reduced using campaign and video. This is a powerful
medium for transmitting important messages to people who have generally low
literacy levels. In addition, awareness campaign to educate communities and
consumers about better handling, hygiene and processing practices using a
participatory video approach with other sensitization materials such as mobile
cinema campaign (FAO, 2010; Garcia, 2009).

In parallel to raise awareness, skills and knowledge development of all those
involved in the value-chain is key to raising standards and encouraging the proper
use of landing site facilities, cold chain management and meeting regional food
safety requirements. A series of training videos has been developed by the
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programme on good handling and hygiene practices throughout the value chain.
These self explanatory videos are used in the form of a short participatory training
course. Key messages on better practices are conveyed using the appropriate local
language and discussion of key issues is encouraged as part of the learning process
(FAO, 2010; Garcia, 2009).

In some fisheries such as the lake fisheries of east Africa, a significant proportion of
the catch of certain species is smoked using a traditional process that uses large
quantities of firewood and produces low quality products with high levels of
chemicals called polycyclic aromatic hydrocarbons (PAH) which are known to be
cancer causing agents(Abeer, 2009). The programme is popularising the
construction and management of improved “Thiaroye” fish smoking kilns to
improve the quality and safety of smoked fish and uses mush less fuel-wood(FAO,
1984). This smoking technology has been recently developed in West Africa under
the auspices of FAO and produce smoked fish which satisfy international standards
for PAH levels (Getu et al., 2015).

Strengthening the cold chain is one of the major opportunities for loss reduction in
the region. Quality deterioration and spoilage of fresh fish are accelerated in hot
ambient conditions. The use of ice is one of the most effective means to retard
spoilage, maintain quality, and hence prevent reduced price losses. The programme
is popularising the uptake of insulated boxes for improved onboard handling of fresh
fish and cold chain maintenance through the value-chain. However, insulated boxes
not only enable fish to be iced effectively and extend the shelf life of both ice and
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fish, but they also protect fish from physical damage and contamination(Diei-Ouadi
& Mgawe, 2011).

2.3 Research Gap
Post harvest loss has been reported as the drawback of the artisanal fisheries (Aberti,
2016).In FAO, (2011), it was reported that post harvest loss occur in all stages from
the post of harvest to the point it reaches the customer. There are several factor that
were mentioned for post-harvest losses in sub Saharan Africa (FAO, 2011). The
information is lacking on the factors of post-harvest fisheries losses on production of
artisanal fisheries, despite various efforts to ensure sustainable protein availability.
Thus, the study focuses on assessing the post-harvest losses on production of
artisanal fisheries in the Mtera Dam, mitigating factors and the quantity losses per
stage of fish. The findings of this study will improve artisanal fisheries and suggest
appropriate post-harvest handling technologies and fishing gears as a coping strategy
to reduce spoilage, fragmentation and nutritional loss of fish at Mtera Dam.
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CHAPTER THREE
METHODOLOGY
3.0 Study Area
3.1 Description of the Study Area
3.1.1 Location
Mtera Dam is located in (7°08’10.3’’S;35°59’12.6’’E) andis the largest dam in
Tanzania,covering 660 km2 at full capacity (Fig. 1).The dam is located on the border
between Iringa and Dodoma Regions (URT, 2014).

Figure 1: Map of the Mtera Dam showing landing sites its location between
Iringa and Dodoma Regions (© 2018 Google).
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3.1.2 Climate
Dodoma’s climate is a local steppe climate characterised by low rainfall during its
wet seasons, which ranges from November to April each year. The remaining of the
year comprises the city’s dry season. The year, averaging rain of 564mm besides,
average temperature in Dodoma is 22.6 °C (URT, 2014).

3.1.3 Socioeconomic Activities
Main socio-economic activities undertaken around the Mtera Dam are subsistence
farming, livestock keeping and fishing, with farming being dominant activity,
followed by fishing (URT, 2014).The dam hosts2,369 fishers, 1,238 fishing vessels
and produces 913 metric tons per year (URT, 2014).

3.1.4 Vegetation
The vegetation around the dam is dominated bymacrophytes comprising
Vosiacuspidata, Echnocloa spp., Nymphaea spp., Cyperus mundtii, Leersia
hexandra, Oryza longistaminata, Phragmites mauritianum, Ipomoea aquatic, Typha
capensis, Seabanis greenwayi, Achyranthes aquatica, Ceretophyllum detersum and
Aeschynomene spp (Kiwele et al., 2012).

3.2 Methods
3.2.1 Determination of Magnitude of post-harvest losses at Mtera Dam
3.2.1.1 Sampling frame
Data for determination of post-harvest losseswere collected from artisanal fishers at
each landing site of Mtera Dam.
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3.2.1.2 Research design for Determination of Magnitude of post-harvest losses
at Mtera Dam
A survey method targeting artisans from sampled fish landing sites along the
shoreline of Mtera dam was used to determine quantity of post-harvest losses. The
fisheries were asked through a structured questionnaire on the number of harvested
fish and various numbers of losses they encounter after harvest.

3.2.1.3 Sampling design
To determine quantity of fish post-harvest losses, there were different assessment
based on how many kg/bags obtained per day catch, how many discard out of the
obtained per day catch and which of fish species are quickest spoiled. There are
number of fishers that were lost at various stages from harvesting, processing,
storage and transportation. In addition to that, the study computed a total loss per
each stage and a grand total over the whole process that comprised of total loss at
every stage of fish harvest. Then calculation of spoiled fish as suggested by FAO
(2011) is givenin Box 1 as follows:

weight of fish = weight of fish + packaging - weight of packaging
weight of spoilled fish = weight of Spoiled fish + box - weight of box
percentage of spoiled fish =

weight of Spoiled fish
* 100
weight of fish
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3.2.1.4 Data collection procedures
The two methods namely; Informal Fish Loss Assessment Method (IFLAM) and the
Questionnaire

Loss

Assessment

Method

(QLAM)

were

adopted

during

quantification of the number of fish post-harvest losses.

3.2.1.5 Data analysis
Data was analyzed using the Microsoft office excel 2007 and SPPS (Version 20)
packages. Mean, frequencies and percentages were calculated for comparison of
data at the various landing sites.

The loss as fish spoiled can be identified in three main stages, stage one is when fish
are taken from the catching site to the landing site, stage two is when fish are in the
store (storage facilities) and the last stage (stage three) is spoiled when fish are taken
to the marketing place (fish spoiled on transits to market).

3.2.2 To evaluate factors associated with fish post-harvest losses at Mtera Dam
3.2.2.1 Sampling frame
Data on the factors of fish post-harvest losses was based on post-harvest handling
techniques as well as fishing gears such as different fishing nets and boats and were
randomly sampled from artisanal fishers and to analyze factors at each landing site
of Mtera Dam.

3.2.2.2 Research design for evaluation of factors associated with fish postharvest losses at Mtera Dam
This provides the blue prints on the conduction of the research (Kothari, 2004).The
research design used here is cross sectional. This enables a researcher to collect data
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at one point of time across respondents. The study targeted artisanal fisheriesfrom
fish landing sites along the shoreline of Mtera dam, Artisanal fisheries were
interviewed using a structured questionnaire on several aspects which included:
demographic information such as; age, sex, marital status and education
background. This also enabled collection of other information from the respondents
such as; boat propulsion methods, type of fishing gears used, time spent in a fishing
cycle and the fish handling practices on-board.

The research was carried out for 3 months (March to May 2018). The landing sites
with the highest landings of Mtera dam fish in each of the sixteen landing sites
Mtera Dam, Dodoma and Iringa regions was selected for this study. This selection
was based on highest landing sites, since this enable obtainence of higher response.

3.2.2.3 Sample size Determination
Sixteen (16) landing sites were selected purposefully based on the quantity of Mtera
dam fishing landing sites in 2014 as recorded by URT (2014). The number of
fishermen targeted survey comprised a population study whose size was 2,369
fishermen.

A sample is a small group or subset of the population, which researcher selects for
the purpose of the study and from which generalization is made about the
characteristics of the population (Cohen, Manion and Morrison, 2000). The sample
size determination formula was given as:

(

⁄

⁄

(

)

(

)
(

)
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)

Where Z = Critical value which is 1.96, e = desired level of precision in which is 0.1
was chosen, P = probability proportional which is 0.5, N = Population size which is
2369.

This gives a minimum sample size for study to be validly to be 92 persons, for the
matter of comfortability the researcher decided to take a sample of 108 fishermen.
The corresponding targeted sample size in each District, were proportionally
calculated, using the mathematical formulae (Pandey & Verma, 2008), see Table 1.

Table 1: Target Artisanal Fishers of selected three districts around Mtera dam
District

Fishermen (N)

Percent

Iringa Rural

745

31.5

Chamwino

1112

46.9

Mpwapwa

512

21.6

TOTAL

2369

Source 1: Fieldwork, 2018.
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Table 2: Sampling Area
District
Iringa Rural

Chamwino

Mpwapwa

Landing site Sampled

Respondents (N)

Chapuya

10

Madafu

6

Buruda

4

Mabati

7

Mnadani

5

Mapropela

2

Kisiwani

5

Champumba

19

Mahogola

8

Masomolai

8

Mlazo

3

Igunguli

8

Chibwegere

7

Chungu

5

Mtera staff

2

Chamudumbwi

9

TOTAL

108

Source 2: Fieldwork, 2018

Therefore, sample size was 108 from sixteen landing sites as shown above. To
supplement the quantitative data collected through the shown matrix of data in Table
1, Table 2 shows the list of key informants involved in several discussions on
various issues as related to fisheries along Mtera Dam. Due to their number there
were no sampling thus all key informant found in the three districts were
interviewed.Thesepersonnel were also involved in focus group discussions held in
their working places.
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Table 3: Key Informant Structure
Districts
Mpwapwa

Descriptions

Category

Respondents (N)

Beach Management

Chairman (1)

10

Unit

Secretary (1)

From all five
Landing Sites

Chamwino

Government Officers

Fisheries Officers

3

Beach Management

Chairman (1 )

10

Unit

Secretary (1)

From all five
Landing Sites

Iringa Rural

Government Officers

Fisheries Officers

3

Beach Management

Chairman (1 )

10

Unit

Secretary (1)

From all five
Landing Sites
Government Officers

Fisheries Officers

3
39

Total
Source 3: Field Areas Visited

Thus during the whole field work a total of 39 key informant interviews (KII) were
held and enough of rich data were collected from these field areas.

3.2.2.4 Data collection procedures
Data on the major factor of fish post-harvest losses as well as fishing methods,
fishing cycle and mitigation measures were collected using the Questionnaire Loss
Assessment Method (QLAM). The fishermen leaders were interviewed using a
structured questionnaire.
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3.2.2.5 Data analysis
Data on post-harvest losses at Mtera Dam were analyzed into simple descriptive
statistics, namely, means, frequencies and percentages using the Microsoft office
excel 2007 and SPPS (Version 20). A sample of 108 artisans and assumed to have a
normal distribution based on the Central limit theorem. The central limit theorem
states that the sampling distribution of the sampling means approaches a normal
distribution, as the sample size gets larger, regardless of the shape of the population
distribution (Devore & Peck, 1997). The distribution of the sample means are
approximately normally distributed (this is in accordance to central limit theorem
whose condition is when the sample size increased more than 30 observation) if the
population is positively skewed, negatively skewed or even binomial (Devore &
Peck, 1997). The set level of significance set for this study was 5%, thus the results
and inferences drawn are reported by the research with 95 levels of confidence.

To assess impact of factors for fish post harvest losses among fishers at Mtera Dam
was done using data collected from fisheries in Mtera Dam on the quantity losses.
The quantitative data obtained was used to run multiple linear regression models to
unveil the correlate between the variables (post-harvest losses versus factors for
post-harvest losses in Mtera Dam).

Further analysis was done on the correlates of the impact of factors for post-harvest
to the post-harvest losses. There were fewer content analyses for qualitative data
collected from interviews then were summarised and analysed manually. On the
other hand, the quantitative data collected by questionnaire were coded and
processed using the Statistical Package for Social Sciences (SPSS version 20)
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computer software. It was also used to produce both population characteristics and
further analysis, for which conclusion about the population under the study was
made.

In this part of analysis involve the use various statistic tests such as F-Test statistic
and T-test statistic for the significance for a given level of Torrance. Multiple linear
regression model was used to show correlates between the post-harvest losses and
carrying capacity of boats, artisanal fisheries production. Thus to show the unity
change in carrying capacity of boat will result to change in amount of fish loss when
amount of production of fish is kept constant .Consequently, to show the unity
change in amount of production of fish will result to change in amount of fish loss
when carrying capacity of boat is kept constant. Apart from testing the significance
of model, the test of significance of the individual variable were tested using t-test
statistics.

3.2.3 To determine mitigation measurestaken at Mtera Dam
Since the same methodology was used to obtain data for analysis of this objective
the difference was on the data analysis and its scope.

3.2.3.1 Data Analysis
Here descriptive analysis were used per responds of the respondents along Mtera
Dam.

3.3 Justification of the Study
Mtera dam was selected for this study due to the fact that is one of the largest dams
in Tanzania, with catchment area of 68000 km2. Also Mtera dam was selected for it
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has the largest dam with number of artisanal fisheries in the country. The study area
was selected to capture enough information to provide the measures to the
community on how to mitigate the problem on post-harvest losses in Mtera Dam.

3.4 Validity and reliability
3.4.1 Validity
Validity is the ability of an instrument to measure what it is designed to measure
(Kumar, 2011). Similarly, Babbie (1989) validity refers to the extent to which an
empirical measure adequately reflects the real meaning of the concept under
consideration. In this study, validity was achieved in various ways as suggested by
Kothari (2004); firstly, is through carefully formulation of questions and pre-testing
of questionnaire and interview guide to make sure that the questions are clear and
possible problems are identified earlier so as to find solutions on how to overcome
them easily. Secondly, the collected data was edited in order to identify and
eliminate errors and omission done during data recording. The reason is to attain the
completeness, accuracy and uniformity.

3.4.2 Reliability
Reliability of the study is the extent to which other researchers arrive at similar
results if undertake study with the same case using exactly the same procedures as
the first researcher (Kothari, 2004). It is in context that the researcher must try to
design research which is auditable i.e. transparent and clear so that the reader can
either undertake the same method and produce the same results or at least the
method is clear enough to instil confidence in the reader that the results were not
fudged in anyway (Sunders et al., 2009). In this study, the researcher prepared and
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formulated adequate number of questions and data was collected to various
respondents by using questionnaires and interview guides. However, the
reconnaissance was conducted to test the instruments before engaging to the actual
study. In this study reliability of data, collection tool was tested using Cronbach’s
Alpha. This test requires that the tool to be reliable it should score at least 50% thus
a score greater than 50 is more reliable while the tool scoring less than 50% is not
reliable for the specified study.

To enhance conformability in using the questionnaire as well as results, the
researcher had to test for reliability of the used questionnaire for this study.
Cronbach’s Alpha test was taken to realize the reliability of the questionnaire used
in the study. The consideration was on the quantitative data used and mainly four
variables were taken into consideration which are: Amount of daily production (kg),
Amount of Daily loss (kg), amount of losses per stage (kg) and carrying capacity of
fishing boat (fishing facility) in kg. For the data collection tool to be reliable it
should have Cronbach’s Alpha score of greater than 50%, since this tool has scored
about 51% as shown in Table 3.Thus, confidently it can be concluded that the tool
used for data collection was reliable for a study.

Table 4: Reliability of the Tool
Reliability Statistics
Cronbach's Alpha

Number of Items

0.513

4

Source 4: Hand-line Data
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CHAPTER FOUR
4.0 Results and Discussions
This Chapter presents and discusses the results of this study. In this Chapter results
are presented to describe the population characteristics and further analysis to draw
significance of the population characteristics in fish losses.

4.1 Demographic information of the respondents
In this section, the researcher has described the following aspects. sex, age, marital
status level of education re presented.

4.1.1 Sex of Respondents
Majority of fisheries (about 91%) were males as shown in Table 4 of results, women
involved in this study was about 9 percent for their contribution is less as the results
of little invilvenment. The results are comparable to the study by Kashililika (2016),
in a study on beach management units in combating illegal fishing in Lake Victoria,
Tanzania. Where it was found 89.6 percent of respondents were males and only 10.4
percent were females. The lower participation of female in fishery activity was
because of culture and gender roles. The gender role categorized that women were
bound to take care of the family while men were in fishing during the day and night.
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Table 5: Sex of Respondents
Sex

Frequency (N)

Percent

Female

10

9.3

Male

98

90.7

Total

108

100.0

Plate 1: A woman preparing fish ready for preservation stage
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Plate 2: Smoking Facilities in Mabati Landing site
4.1.2 Age of Respondents
The study revealed that most of the fisheries (about 40 percent) are found in age
group 30 to 39 years, although the study revealed children are also engaged (about 4
percent) in fisheries at Mtera Dam (see Table 5, Plate 3).The results of this study
were not contrary to findings found by other researchers on the areas; this study
found that the fishing population is concentrated in the ages between 25 to 49 where
other studies found this population to be concentrated between 21 to 45
years(Medard et al., 2016).This is could

be attributed to the fact that energic

personnel for it is very involving at all stages, from setting the catchment gears to
catching of the fish from the water body to the fishing facility (Mungai, 2014;
Medard et al., 2016). Due to this involvements number of females being involved in
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such activity is low and usually only during taking fish from the fishing facilities to
the landing camps, preparing fish ready for preservation and preservation on local
ways such as fish smoking.

Table 6: Age of Respondents
Respondent's Age (years)

Frequency (N)

Percent (%)

14-17

4

3.70

18-24

9

8.33

25-29

13

12.04

30-39

43

39.81

40-49

28

25.93

≥ 50

11

10.19

Total

108

100.0

4.1.3 Level of Education Attained
Among the aspect that is important to the nation is education thus hand-line data
reveals that majority (about 87 percent) of the fisheries have attained primary
education (Table 6). Since fishing is a skilled labor then it is not necessary for
fisheries to attain higher level of education to be successful in their production. This
is also a case in other fishing sites (Lake Victoria) were most of the fisheries were
found to have attained only primary education and only one percent had attained
tertiary education (Mungai, 2014). The fishing skills are only attained from
practicing the activities in the water bodies and gets real experience is achieved
afterwards.
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Table 7: Level of Education Attained
Education level

Frequency (N)

Percent (%)

Primary

94

87.0

Secondary

13

12.1

University

1

0.9

Total

108

100.0

4.1.4 Marital Status
On the social aspect Table 7 shows that most of fisheries (about 82 percent) were
married while very few (about 18 percent) were single (not married). The study is
supported by Kashililika (2016), in a study on beach management units in
combating illegal fishing in Lake Victoria, Tanzania. It was reported that about 81
percent of respondents were married. This could be attributed to the fact that. The
study concluded that, this is a blessing result that fishers have the responsibility to
their family.

Table 8: Marital Status
Marital Status

Frequency

Percentage

Single

19

17.6

Married

89

82.4

Total

108

100

4.2 Facilities used for fishing activities
The study in Figure 2 revealed that most of fisheries (about 98 percent) use boat
paddle and only few (about 2 Percent) do not use paddle. This was captured when
the respondent was asked if he uses boat paddle in his fishing activities at Mtera
Dam. Contrary to this, fewer fishermen (about 15 percent) use boat Engine in their
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daily fishing activities at Mtera Dam (see Plate 4). This implies that fishing
technology is still poor in the study area and hence possible increase of post-harvest
fish losses. Similarly, Muhoozi (2002) conducted a study on the exploitation and
management of the artisanal fisheries in Uganda. It was found that, fishing is
undertaken using small boats propelled by paddle and outboard engines.

Plate 3:One of the Engine Boat in Chapuya Landing site (Iringa Rural District)
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Figure 2: Fishing Gears in Mtera Dam

4.2.1 Capacity of fishing boat
Figure 3shows the capacity of fishing facilities used in Mtera dam, where it is reveals
that most of boats carry between 0 to 50 kilograms. While fewer percent of these
boats carry between 701 to 1000 kilograms. Carrying capacity of boats is challenging
the fishing activities thus increase the likelihood of fish spoilage, for more fish are
squeezed in a small vessel when transported to the landing camps on the shores of
the dam.

Plate 5 shows commonly used boats by Mtera fisheries, such type of fishing boats
can only carry little amount of fish comfortably otherwise it might lead to physical
losses of fish.
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Plate 4: Commonly used Boats in Mtera Dam
Though carrying capacity of the boat was found insignificant in contributing to the
post-harvest loss. This has been contrary to findings from other places where
physical losses are experienced and documented for increasing caring while
supervising fishing activities (Diei-Ouadi and Mgawe, 2011).

37

45
40
35
Pecent

30
25
20
15
10
5
0
0-50

51-100

101-200
201-300
Interval in Kg

301-700

701-1000

Figure 3: Carrying Capacity of the Boat in Mtera Dam
Source 5: Hand-line Data
On average fishing boat can carry up to 200 kg of fish per trip. This was computed
basing on individual response to the question that required respondent to tell on the
capacity of their fishing boat per trip.

4.2.2 Fishing Gears
Hand-line data (also shown in Figure 4) showed that most of fisheries (about 98
percent) use gill nets for fishing activities in their areas. From hand-line data, it was
found that about 53 percent of fisheries used long line, while fewer fisheries (about
15 percent) were using basket-fishing traps in their fishing activities in the study
area. The findings are similar to the Frame Survey results of the Ministry of Fisheries
Development (2008) which found out that majority of fisheries (87.7%) used gillnets.
This can be attributed to the fact that fishing with long-line requires the use of baits
which are acquired at a cost and fishermen would therefore prefer avoiding incurring
extra cost.
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Figure 4: Type of Fishing Gears in Mtera Dam
Source 6: Hand-line Data

On average fisheries use about TZS 238, 000/= for buying fishing facilities. This
includes buying of boats, buying of fishing facilities (such as;gills nets and long line)
and cleaning agents. Plate6and 7 show some of the fishing gears along Mtera Dam
that a researcher found, which were purchased by fisheries to facilitate fishing
activities.

Plate 5: Fishing Facilities (Boats)
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Plate 6: Preparing Gill nets ready for setting in catching area

In fact, cleaning has been defined as the process of removing dirty from fishing gears
as far as fishing activities are concerned and several methods. Combination of
detergents has been suggested but the cheapest on being chlorine, which is also
effective if properly used (Tatterson and Windsor, 2001). Thus if cleaning is done
propery then it would reduce fish spoilage to a valuable extent.

4.2.3 Duration for Various Activities and Measures Taken to Spoiled Fish
Results revealed in figure 5,shows time used for fishing activities. This refers to time
used for catching of fish i.e. from setting of nets to remove fish from the catchment
areas. Most of fisheries (about 34 percent) have reported to spend a average of 12
hours for fishing activities, thus most of fisheries take this number of hours for
catchment of fish at Mtera Dam. On contrary, few (about 3 percent of the
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respondents) took about two hours to accomplish the catchment exercise. Similar
results were reported by Teklu (2015), where fish decayed after 12 hours, unless,
preservation measure taken upon.

40
35

Percent

30
25
20
15
10
5
0
12 Hours 10 Hours

8 Hours

6 Hours

4 Hours

2 Hours

Duration

Figure 5: Duration for Fish Catchment Activities
Source 7: Hand-line data

This study showed that most of fisheries (about 80%) take a little while to store fish
after reaching to the landing site before taking them to the marketing places or
selling them on the shores of the Dam, as revealed in the figure 6. This shows
thelinks to the results that reveals less loss of fish at this phase as compared to the
rest of phases. This was also revealed in the work by Quang, Einarsson and
Eyporsdottir (2005), who reported that the more time fish are keep un preserved the
more number of fish get spoiled.
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Figure 6: Storing Duration after Catchment

The hand-line data reveals that major fish preservations methods used were Icing and
Smoking, about 54 percent and 33 percent respectively. While,very few (about 14
percent) fry fish as the means of preserving them from spoilage see Figure 7 reveals
these results.
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Figure 7: Means of Preserving Fish

After landing of Boats in the shores of the Dam fish are unloaded from the boats to
the land side and kept on plastic sheet, before post processing (preserving process
begun). A Plate 7 shows women unloading fishing boat and assemble to the shores of
the dam ready for preservation methods.
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Plate 7: Women unloading fish from the boat to the camping beach
After fish are unloaded from the boats are kept for a little while before preservation
through major mentioned methods (smoking, icing and flying). Plate 8 shows fish
stored before preservation process in the shore of Mtera Dam (in Chapuya and
Madafu Landing Sites).
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Plate 8: Fish before Preservation
There are various local ways used in preserving fish in Mtera Dam, though the major
are the three mentioned (Iced, fried and smoking) see the Plate 9 showing the way
fish are preserved in the study area through smoking method in Mabati Landing Site
(in Iringa Rural District).Thus, such system of fish preservation results into massive
clearing of the forest or bush as source of fire woods. Since such destructions are
done at all stages from the fishing activity in the water (dam) to the transporting to
the market or store. Since the surrounding trees were the source of future rainfalls,
while in the water body the decrease of the amount of rainfall results into the lower
water depth (volume of water), resulting into hardship to fish for birds will easily
feed on the fish and other dam creatures Hirschberger, (2016).
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Plate 9: Smoking of Cat Fish
4.2.3.1 Measures taken to spoiled fish
There are number of measures that are taken to reduce number of fish spoiled after
harvested such measures are like ensuring fishing gears (such as; gill net and fishing
boats) are properly cleaned and preservative measures are taken. As if this is not
enough fisheries have still been faced by a number of fish spoilages, the following
were the measures taken after fishes were spoiled. The action taken by most of
fisheries (about 49%) is to sell spoiled fish ,however others throwaway spoiled fish
(about 39%). As revealed by results displayed in Figure 8.
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Figure 8: Measures Taken after Spoilage
Source 8: Hand-line Data

4.2.4 Amount of Fish Harvested and Spoiled Per Day
On average, a fisher harvests 62.5 kilograms of fish. It takes on average three and
half an hour to transport fish from catchment area to the landing camps in the shores
of the dam. In addition, hand-line data shows the experience of Mtera Dam fisheries,
that most fishermen (about 57 percent) do experience fish spoilages on transit to
camps while others fishermen(about 43 percent) do not.

At Mtera a fisheries losses at an average of 6.7 kilograms of fish per day, which is
obtained by summing losses at all three phases divide by 3*total number of
respondents experiencing losses. While the catches an average of 62.5 kilograms of
fish daily. This is almost 11 percent of his daily production gets loss. As reported by
other scholars in Africa, the there are still a number of post-harvest associated with
fishing activities per several stages of fishing chain of activities (Kefi et al 2017). It
was also reported that in some African countries as physical and quality post harvest
fish losses comprises majority of losses (FAO, 2010).
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The study found that the amount of fish produced has a significant linear
relationship to the post-harvest loss of fish in Mtera dam. This is also a supported by
other scholarly who also found it the case the more you increase amount of fish
produced the like hood of increasing losses is increased. The more production means
reduced handling capacity of fish thus increased possibilities of losses in various
stages along the value chain of fish production (Kefi et al 2017).

4.3 Further Analysis
4.3.1 Assess the Association of factors of fish post harvest losses on post harvest
loss among fishers at Mtera Dam
To realize the correlates between the post-harvest loss and the artisanal fisheries
production, multiple linear regression models was used. Where dependent variable
was the amount of fish loss (post-harvest losses in kilograms) and independent
variables were factors for post harvest loss.

Whose regression model is given by:

yi  0  1 x1i   2 x2i  3 x3i   4 x4i   i

 

E yi  0  1E  x1i    2 E  x2i   3 E  x3i    4 E  x4i 
Where:
yi is the ithamount of fish loss after harvest (total amount of daily fish loss = fish loss
before storage + fish loss in storage + fish loss on transit to marketing places).
X1i is the ithcarrying capacity of boat (the ith respondent’s boat carrying capacity).
X2i

is the ithdaily fisheries production (the ith respondent’s daily production).

X3i is the ithtype of fishing facility
X4i is the ith fishing duration
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 0 Is the constant which tells the amount of fish loss when there were no production
(amount of fish spoiled in the store).

1 Is the coefficient of the carrying capacity of boat which give the amount that loss
will increase per unit increase in boat’s carrying capacity this happen only when
amount of production of fish is held constant. Thus, a unity change in boat’s
carrying capacity of fish will corresponding change of loss of fish by 1 when the
amount of fish produced is constant.

 2 Is the coefficient of the daily production thatgives the amount that loss will
increase per unit increase in fish production when carrying capacity is
constant.Thus,unity changes in production of fish will corresponds to change in loss
of fish by  2 when carrying capacity is constant.

 3 Is the coefficient of the fishing facilities that shows the amount of decrease to the
post harvest loss by improvement of fishing facility while keeping other variables
constant in the model.

 4 Is the coefficient that shows the amount by which fish loss will decrease by
change in fishing duration used, while other variables in the model are held constant.

 is the random errors which take accounts of all source of loss of fish which are not
explained in the model (e.g. loss due to birds picking of fish from boat).

The table 8 shows a model summary that explains variation for losses in relation to
carrying capacity of boat and amount of fish productions as the results of omitting
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factors that turned not to be statistically significant at 5% level of significant for type
of fishing facility (p-value=0.568) and fishing duration (p-value-0.786). The table 8
shows by how much the variation in dependent variables is explained by
independent variable. The R-squared has to have at least 50% to have significant
independent variables included in the model.

The Table 9 shows that these independent variables explain the variation of
dependent variable only by 43 percent of which means are not good covariates for
the model, Table 9 shows which independent variable is to be dropped by
considering its p-value.

Table 9: Model Summary
Std. Error

Model
1

Adjusted R

of the

R

R Square

Square

Estimate

.654

.428

.409

4.16018

Predictors: (Constant), Amount harvested, Capacity of fishing gears to carry fish
Source 9: Hand-line Data

T-test statistics for the two set independent variables turned to be significant only for
one variable the daily production of fish in Mtera Dam at 5 percent level of
significance. See the Table 10. Thus the carrying capacity of the fishing boat had
insignificant linear relationship with the amount of post-harvest losses whose pvalue=0.177 which is greater than the set level of significance (5%). Thus, this
variable is dropped and further analysis is done to realize actual variables that have
linear relationship with post-harvest losses.
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Table 10: Significance of Individual Variables
Unstandardized

Standardized

Coefficients

Coefficients

Model

T

Sig.

3.188

0.002

Std.

1

(Constant)

B

Error

Beta

2.592

0.813

0.132

0.032

0.548

4.174

0.000

0.003

0.002

0.18

1.367

0.177

Amount
harvested
Capacity
of fishing
gears to
carry fish
Dep_Var: Loss
Quantity

Source 10: Hand-line Data

Thus upon dropping this variable (carrying capacity of the fishing boat that was
insignificant at 5% level of significance) the resulting model became a simple linear
regression model (a model with only one dependent and independent variables. The
simple linear regression model allows to have only one dependent variable and one
independent variable, for this study

dependent variable is post-harvest loss and

independent variable is amount of production of fish. The model suggested is
written as follows:

yi   0  1 x1i   i

 

E yi   0  1 E  x1i 
Where:
yi is the ith amount of fish loss after harvest (total amount of daily fish loss =fish loss
before storage+fish loss in storage+fish loss on transit to marketing places).
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xiis the ithdaily fisheries production (the ith respondent’s daily fish production),

 0 is the constant which tells the amount of fish loss when there were no production
(amount of fish spoiled in the store),

1 is the coefficient of the daily production which give the amount that loss will
increase per unit increase in fish production: thus a unity change in productionof fish
will corresponding change of loss of fish by 1 ,

 is the random errors which take accounts of all source of loss of fish which are not
explained in the model (e.g. loss due to birds picking of fish from boat).

4.3.2 The Model of Summary
Table 11 shows the summary of the model,it shows how well does the model
explain the variation in amount of loss of fish per day, the value of R-Square should
be greater than 50% for the model to explain well the dependent variable.Since its
value (R-Square = 51%) is greater than 50% which implies that the variations in the
amount of loss of fish per day is well explained by the model, thus the model can
confidently be used to explain the amount of loss of fish per day.

Table 11: Model Summary
Model Summary

Model
1

R

Adjusted R

Std. Error of the

R

Square

Square

Estimate

0.715

.512

.504

3.81114

Predictors: (Constant), Amount of fish harvested per day
Source 11: Hand-line Data
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4.3.3The Significance of the Model
Table 12 shows the ANOVA results for the statistical test of overall model’s
significance, where F-test statistics was used.

The table of results (Table 12) reveals that the model is significant since the p-value
(0.000) is less than the set level of significance 5% (0.05).The researcher confidently
(at 5% level of significance) concludes that the model fit well the data.

Table 12: ANOVA
ANOVA

Model

Sum of

Degree of

Mean

Squares

freedom

Square

Regression

928.489

1

928.489

Residual

886.011

61

14.525

1814.500

62

Total

F
63.925

Sig.
0.000

a. Dependent Variable: Quantity of fish loss per day
b. Predictors: (Constant), Amount of fish harvested per day
Source 12: Hand-line Data

The Table 12 shows the t-test statistics for the variable Amount of fish harvested per
day in contributing to the dependent variable (Quantity of fish loss per day). Since
the p-value is less than the set level of significance 5% (0.05) therefore, this implies
that a unit increase in amount of fish harvested per day will consequently results in
increase of Quantity of fish loss per day by 0.039.Thus due to the positive
correlation between the amount loss and the quantity of fish harvest, thus for
fisheries would prefer increasing the amount of fish harvested in Mtera dam. This
will results in disturbed eco system of Mtera dam, such disturbed ecology Tesfay &
Teferi (2017).
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Table 13: Significance of Individual Variables
Coefficients
Unstandardized

Standardized

Coefficients

Coefficients

Model

B

1 (Constant)

4.096

.578

.039

.005

Amount of fish

Std. Error

Beta

T

.715

Sig.

7.089

0.000

7.995

0.000

harvested per day
a. Dependent Variable: Quantity of fish loss per day
Source 13: Hand-line Data

To reveal if the observation had any significance in the spoiling of fish the
researcher had to do statistical test though multiple regression models.

4.3.4 Factors for Post-Harvest Losses and mitigation measuresat Mtera Dam
4.3.5 Factors for Post-Harvest Losses
This study involved both qualitative and quantitative data collection techniques, data
collected on the knowledge and opinion of the fisheries were also considered in this
research as valuable contribution to results.

During focus group discussion and KII, major mentioned cause of the fish postharvest was lack of modern preservative facilities, lack of modern fishing gears,and
lack of contemporary knowledge on modern preservative methods, poor
infrastructures and lackof financial support to the sector.

Throughout the research, it was realized that only one landing site (Champumba)
had received support of a nine (9)deep freezers from Korean aid to reduce the
amount of fish spoil at the landing site while in store.
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Several post-harvest fish loss have been associated by some challenges that face
fisheries from Mtera Dam. That makes it harder for them to attain full profits from
their daily business of fishing, this starts from the poor fishing gear used,
preservative methods and means of transportation of the caught fish to the market.
Fish spoilage results from a number of facts such as bacteria, heat and moisture
(Potter and Hotchkiss, 1995). They also happens in Mtera Dam were several factors
are considered to spoil fish as per every stage there is a number of fish loss, due to
fishing facilities, taking much longer time to reach landing camps from when fish are
taken from the catchment areas, due to the technology used by the fisheries at the
study area.
4.4 Quantify fish post-harvest losses at different phases;
4.4.1 Quantity Loss per Phase
On average post-harvest loss of fish before storing is about 3.4kg, while in store,
average loss is about 1.8 kg, and 2.5kg on transit to marketing place. Therefore, it is
implied that larger average of fish is lost on the way to market.

4.0
3.4

Mean Amount (kg)

3.5
3.0
2.5
2.5
1.8

2.0
1.5
1.0
0.5
0.0
Spoiled while Transporting
to Market

Spoiled in store

Figure 9: Amount of Spoiled Fish
Source 14: Hand-line Data
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Spoiled before Storage

The total amount of fish lost after harvest seemed to increaseas time elapses from the
time of harvest to time of transporting to the marketing place. The total amount of
loss per day increases from when fish were harvested and transported to store, in the
store and on transit to market as 162kg, 183.5kg and 339.5kg per day respectively
see figure 10.Note that: Total loss / sum of the individual losses per day for
respectively phase.
400
350
300
Total Amount

250
200
150
100
50
0
Spoiled while
Transporting to
Market

Spoiled in store

Spoiled before
Storage

Figure 10: Total Amount of Spoiled Fish in Each Phase
Source 15:Hand-line Data

4.4.2 Quantity Loss per Approach
To get the amount of fish loss per day the researcher quantified this by mainly two
Approaches; average amount of fish spoiled per day (kilogram) and the proportion of
the total loss to the total production of fish by fisheriesper day (kilogram). On
average fish losses of about 6.7kg every day from his production, this is obtained by
summing of losses at every stage divided by the number of stages
considered*number of fishers. The proportional of fish loss to production of fish was
obtained by taking the amount of fish spoiled divided by the total amount of the
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fish production, and thento get percent of the proportional loss in daily production
result was multiplied by 100 (to obtain percentage).The percentage of fish loss on
the daily bases is about 24%, as results are displayed in table 13.For one kilogram of
fish on average is sold at TZS3,759/= thus upon computation on average the
fisheries at Mtera Dam loss on average about TZS 25,000/=from their total daily
production. This is similar to results obtained by Somanje, 2016, who quantified
amount of loss and analyzed factors for the loss in Zambia. This post harvest loss
was reported to be significant in sub-Saharan African countries and contribute to
millions USD loss but it was not quantified except in west Africa Ghana were it
contributed to about US$60 million yearly (FAO, 2014). Since post-harvest losses
place a hardhack to fisheries economic growth especially in Africa for the situation
is different in other developed countries such as Indonesia where post harvest loss is
reported to be about 5% of the total harvest (Wibowo and Ward, 2017). Then the
government needs to take appropriate measures per recommendation in the next
chapter of this report.

Table 14: Statistics
Quantity of fish loss
Mean

Proportion of the quantity of loss to
total production by fisheries (in percent)

6.6667

23.6930

Source 16: Hand-line Data

The researcher further computed proportional of losses per phases and determined
higher proportional of losses to be in stage of before fish are stored about 49 percent
of all the loss per phases.
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Figure 11: Proportional loss per stages
Source 17: Hand-line Data

4.4.3 Type of Fish that Get Easily Spoiled
Among important information that the researcher collected was on the type/kind of
fish that are quickly spoiled after they are caught. The figure 12shows the mostly
reported fish along Mtera Dam (by about 86 percent of respondents) that get spoiled
easily to be oreochromis. While the least reported, type of fish that get spoiled easily
is catfish by about 1 percent of all respondents and about 13 percent have reported
Hydrocynus species to also get spoiled easily.
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Cat Fish
1%

Hydrocynus
species
13%

Oreochromis
species
86%

Figure 12: Type of Fish that Get Spoiled Easily
Source 18:Hand-line Data

4.5 Mitigation Measures
When the respondents were asked by interviewer to list mitigation measures in
eradicating the problem of fish spoilage (post-harvest loss), the mostly listed measure
was to have improved infrastructures to facilitate movements from one place to
another and fishing activities in its generality (about 52 percent mentioned it as one
of the major means of mitigating post-harvest losses), for this is similar to the
suggestion by Diei-Ouadi & Mgawe (2011), thus improving infrastructures would
reduce physical losses.

While the next suggested mitigation measures was improvement of storage facilities
(modernized storage facilities) such as a deep-freezer (about 22% of the respondents
suggested that), Diei-Ouadi & Mgawe (2011), also suggested Icing as mitigating
measure of post-harvest fish losses.
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Others suggested that, improvement of fishing gear facilities (about 19%). Fewer
suggested that to reduce these spoilages was through financial assistance.This
implies that fisheries know what could be appropriate ways to mitigate the situation
of losing fish (reduction of spoiled fish), thus to facilitate the intention of fishing by
fisheries at Mtera dam.

Mitigation Measures for Post Harvest Losses

Innovated
Gears, 19%

Financial
Assistance, 7%
Improved
Infrastructures,
51%

Improvenment
of Storage
Facilities, 22%

Figure 13: Mitigating Measures
Source 19: Hand-line Data
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CHAPTER FIVE
CONCLUSION AND RECOMMENDATIONS
This Chapter gives general conclusion of the study and recommendations based on
the findings of the study.

5.1 The General Conclusion
Artisanal fisheries productions play a vital role in contributing directly to food and
livelihood security, poverty reduction, foreign exchange earnings and rural
development. This study was interested to determine post-harvest losses in artisanal
fisheries production in Mtera dam, Tanzania. Gill nets, long line and basket fishing
trap are the major fishing gears used by most Artisans while mitigation measures
employed are improvement of fishing facilities, storage facilities, infrastructure and
financial assistant. About 24% of daily fish productions from fisheries in Mtera dam
are lost due to spoilage. These daily losses are contributed differently per phases
such as 27% is in storage facility, 24% is on transportation to market and 49% in
before storage. In addition, the amount of fish spoileged was related to the amount
of fish produced per day. Fisheries respondents in this study had primary education
level. However, inappropriate post-harvest technologies have been hindering their
efforts to ensure availability of fishes for households and market needs but, postharvest losses of fish can be reduced if improved technologies will be adopted.

5.2 Recommendations
The following are the recommendations made based on the findings of the study:
i) The researcher recommends that the fisheries should unite to have collective
power to secure capital for improvements of fishing technologies. Since there are
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various losses through some are not yet strongly observed along Mtera dam but
fisheries should remain connected to reduce the possibility of explosion in
fishing along the dam. For a group would be easier to obtain loan and secure
improved transporting capability of their harvested fish (hence reduce possibility
of fish losses).Also through unit fisheries would be able to purchase improved
fishing gears such as boat engines and modern gill nets.
ii) Officers should be encouraged and facilitated to participate in various training
and workshops that aim at capacity building in the areas of fishing. Since the
government officials need to have more knowledge on better fishing techniques
that could fit the Mtera dam. As it was revealed during a KII that they don’t have
access to such training and workshops due to financial constrain and sometimes
due to their scarcity (few training and workshop conducted).
iii) Fisheries leaders should be trained to have more contemporary knowledge in
order to lead other fisheries and hence sustainable fishing. Since this is a private
organized unit by the fisheries. This is important in maintaining biodiversity in
Mtera dam.
iv) The government should improve working environment. This could be done
through enhancing better infrastructures to the market as well as storage
facilities. Support should be provided to ensure all catched fish are preserved
and transported to the market in good conditions for the sector to perform better.
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5.3 Areas for further study
1. A study should be done to assess effectiveness of traditional fishing gears.
2. A study should be conducted on financial loss to artisanal fisheries.
3.A study should be done on the impact of anthropogenic activities in the mtera
ecology.
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APPENDICES
Appendix 1: Questionnaire for Artisanal Fishers
Instructions: Please fill or put √ where appropriate
A: Person Details
1. Ward …………………………Village ………………
2. Age: …………….No. of respondent……....Date……………
3. Sex of the respondent:
(a) Male...........(b) Female..........
4. Education level:
(a) Primary…....(b) Secondary….(c) College/University… (d) Informal
education……..................
5. Marital status:
(a)

Single…......

(b)

Married....…

(c)

Widowed......(d)

Divorced/Separated….......
B: To Identify Types of Fishing Gears
1. What types of fishing gears do you use? List them,
(a)……………………………………..(b)……………………………………
(c)……………………………………..(d)………………………………….
…
(e)……………………………...………(f)………….…………………….…..
(g)…................................................. (h)………………………….………....
2. How did you acquire the fishing gears?
(a) Inherited………….. (b) Bought…………… (c) Hired……….(d) Partnership
with the owner………………..
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3. If 2 in (b) how much did you pay? ....................................................................
4. If 2 in (d) what kind of partnership is it? Please explain
…………………………………………………………………………………
…………………………………………………………………….…………
……………………………………………………………………….………
……………………………………………………………………….….……
…….
5. What kinds of materials do fishing gears are made of? List
1. ……………………………………………………………………..............
2. ……………………………………………………………………..............
3. ……………………………………………………………………..............
6. Are there any cleaning procedures for the fishing gears?
1. Yes

( )

2. No

( )

7. If yes how many times do you clean your fishing gears per month? (Circle
the appropriate answer)
1. Daily
2. Weekly
3. Every fortnight
4. Monthly
5. Others (specify)
…………………………………………………………………………………
…………………………………………………………………………………
………………………………………………………………………………..
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8. If yes, what type of cleaning agents do you use? (List by priority. 1 being
most used).
1. ………………………………………………………………………………
2. ………………………………………………………………………………
3. ………………………………………………………………………………
C: To Identify Sourcess of Fish Post-Harvest Losses
During harvesting, processing ie; smoking, sun drying, salting, storage and
transportation
1. How long does fishing last (hrs) in a single night? (Circle the appropriate
answer)
a) Two hours
b) Four hours
c) Six hours
d) Eight hours
e) Ten hours
f) Twelve hours
2. How long does it take (hrs) from the time fish are caught until when they
are off-loaded at the landing site?
1. ………………………………………….
2. …………………………………………
3. …………………………………………
4. …………………………………………
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3. When is the harvested fish stored? (Cycle the appropriate answer)
1. Immediately after harvest
2. Three hours after harvest
3. Six hours after harvest
4. Nine hours after harvest
5. Twelve hours after harvest
4. At what condition do you store the fish after fishing? (Cycle the
appropriate answer)
1. At ambient temperature
2. Chilling temperature
3. Frozen temperature
5. Where are the fish kept after arriving at the shore? (Cycle the appropriate
answer)
1. Plastic basin
2. Metal basin
3. Woven basket
4. Polyethylene sheet
5. On the ground
6. What storage methods do you use? List
1. ……………………………………………………………………
2. ……………………………………………………………………
7. Do you store other products in the store, together with fish? No….Yes…

72

8. If yes, what are these other products?
1……………………………………………………………………………
2……………………………………………………………………………
3……………………………………………………………………………
4……………………………………………………………………………
9. What do you do in case of spoiled fish in your store?
1. Discard the spoiled fish …………………………………………..……
2. Mix with fresh fish ………………………………………..……………
3. Sold as animal feeds…………………………………………………….
10 What is the average amount of fish catch per day? Give in terms of
kilograms……………..
11 What average amount is spoiled before storage per day? Give in terms of
kilograms……………..
12 What is the average amount get spoiled after storage per day? Give in
terms of kilograms……………..
13 How do you transport your fish after harvesting?
1. By boats…………………………………...
2. By canoe…………………………………..
3. Others (specify)…………………………………………………………
14 Is the vehicle used to transport fish provided with cooling facilities?
1. Yes

(

)

2. No

(

)

15 How long does it take to transport fish to the landing site?
.................hours.
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16 Do you experience any fish spoilage during transportation?
1. Yes

(

)

2. No

(

)

17 What amount is spoiled during transportation? ………………………..kg
18 What is the total capacity of the vehicle? …………………………..kg
D: To identify the measures taken by fishers to mitigate effects of fish post harvest
losses
1. How many kg/bags you obtain per day catch? ………………kg/bags
2. How many kg/bags discard out of above kg/bags landed?……………kg/bags
3. How much selling price for each kg/bags of fish? ……………….
4. How much the loss of the discarded quickest? ………..kg/bags
5. Which

fish

species

are

quickest

spoiled?

…………..……………………………
6. In your opinion, what should be done to overcome post-harvest losses of fish?
Explain
………………………...........................................................................................
...........................................................................................................

Thank you for your cooperation.
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Appendix 2: Dodoso kwa wavuvi
Ndugu mpendwa,
Mimi, Carlos M. Kiseyo mwanafunzi kutoka Chuo Kikuu cha Dodoma (UDOM)
ninayesoma Shahada ya Uzamili ya Hifadhi ya Bioanuai (MSc. Biodiversity
Conservation). Kwasasa ninafanya utafiti juu ya “kutathimini upotevu wa samaki
na mazao yake katika bwawa la mtera”
Kwa moyo mkunjufu, ninakuomba kujibu maswali haya ili niweze kukamilisha huu
utafiti. Ninatumaini utanipa ushirikiano mkubwa na nina kuhakikishia kuwa taarifa
utakazozijaza zitakuwa ni siri na hazitatumiwa kinyume na matakwa ya utafiti huu.
Maelekezo: Tafadhali jaza au weka alama √ kwenye jibu sahihi
A: Taarifa ya mjibu dodoso
1. Kata ………………………… Kijiji …………………....
2. Umri: …………….Na. mdodoswaji…… Tarehe ………….....…
3. Jinsi: (a) Me.....(b) Ke..........
3. Kiwango cha elimu: (a) Msingi….(b) Sekondari …. (c)Chuo … (d) Elimu isiyo
mfumo rasimi…….
4.

Hali

ya

Ndoa:

(a)

Sijaoa/sijaolewa…

(b)

Nimeoa/Nimeolewa…(c)

Mjane/Mgane... (d) Talaka/Kutengana..…
B: Zana za uvuvi zinazotumika
1. Ni aina gani ya zana za uvuvi unazotumia? Taja
(a)………………(b)…………………(c)………………(d)…………………(
e)………………(f)………………..(g)…........................ (h)………………....
2. Zana za uvuvi umezipataje?
(a) Urithi.…...(b) Kununua…(c) Unakodi… (d) Za umiliki wa kikundi …..
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3. Kama jibu ni 2 (b) Umenunuwa kwa Shilingi ngapi?
........................................
4. Kama jibu ni 2 (d) za umiliki wa kikundi? Tafadhali elezea
…………………………………………………………………………………
.
5. Zana hizo za uvuvi zimetengenezwa kwa kutumia vifaa vipi? Taja
1. ……………………………………………………………………..............
2. ……………………………………………………………………..............
3. ……………………………………………………………………..............
4. ……………………………………………………………………..............
6. Zana za uvuvi zinafanyiwa usafi?
1. Ndiyo
2. Hapana

( )
( )

7. Kama ndiyo zana za uvuvi zinafanyiwa usafi mara ngapi kwa mwezi? (weka
duara kwenye jibu sahihi)
1. Kila siku
2. Kwa wiki mara moja
3. Mara moja katika wiki 2
4. Mara moja kwa mwezi
5.

Nyinginezo

(Bainisha)………………………………………………………
8. Kama ndiyo unatumia nini kufanya usafi? (Taja kwa mpangilio vifaa unacho
tumia kufanya usafi vinavyotumika zaidi kufanya usafi).
1.……………………………………………………………………………….
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2.……………………………………………………………………………….
3.……………………………………………………………………………….
4. ……………………………………………………………………………....
C: Kutambua visababishi vya upotevu wa samaki Bwawa la Mtera
1. Unachukua muda gani katika zoezi zima la uvuaji samaki kwa usiku
mmoja (Zungushia jibu sahihi)
a) Masaa mawili
b) Masaa manne
c) Masaa sita
d) Masaa nane
e) Masaa kumi
f) Masaa kumi na mbili
2. Inatumia muda gani toka zoezi la kuwatoa samaki majini mpaka nchi
kavu?………………………………………….
3. Ni wakati gani samaki wanahifadhiwa? (Zungushia jibu sahihi)
1. Muda mfupi baada ya kuvuliwa
2. Baada ya masaa matatu baada ya kuvuliwa
3. Baada ya masaa sita baada ya kuvuliwa
4. Masaa tisa baada ya kuvuliwa
5. Masaa kumi na mbili baada ya kuvuliwa
4. Unaweka samaki katika mazingira gani baada ya kuvuliwa? (Zungushia
jibu sahihi)
1. Kuweka eneo lenye kivuli
2. Sehemu yenye ubaridi
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3. Sehemu yenye barafu
5. Samaki wanahifadhiwa wapi mara baada ya kufika ufukweni?
(Zungushia jibu sahihi)
1. Chombo cha plastiki
2. Vifaa vya chuma
3. Kuhifadhi katika woveni
4. Karatasi za nylon
5. Mchangani
6. Njia ipi unatumia kuhifadhi? Orodhesha
1. .…………………………………………………………………………
2.…………………………………………………………………………
3.…………………………………………………………………………
4.…………………………………………………………………………
7. Unahifadhi vitu vingine pamoja na samaki? Ndio….au Hapana……
8. Kama ni ndio, ni bidhaa gani hizo zinahifadhiwa pamoja na samaki?
1…………………………………………………………………………
2………………………………………………………………………
3…………………………………………………………………………
4…………………………………………………………………………
9. Hatua gani unachukua mara baada ya samaki kuharibika kwenye ghala
lake?
1. Kutupa samaki walioharibika…………………
2. Kuchanganya na wale amabao hawajaharibika………………………
3. Kuuza kama chakula cha mifugo………………………...
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10 Ni kiwango gani cha samaki wanapatikana kwa siku?

Nitajie kwa

kilo……………..
11 Ni kiasi gani huoza kabla ya kuhifadhiwa kwa siku? Nitajie kwa
kilo……………..
12 Ni kiasi gani huoza baada ya kuwa wamehifadhiwa? Nitajie kwa
kilo……………..
13 Unawasafirishaje samaki mara baada ya kuwa wamevuliwa?
1. Kwa mashua…………………………………...
2. Kwa mitumbwi…………………………………..
3.Vinginevyo (Bainisha)…………………………………
14 Vifaa vinavyotumika kusafirisha samaki vimetengenezwa kwa vifaa
vyenye hali joto?
1. Ndio

(

) 2. Hapana

(

)

15 Inachukua muda gani kusafirisha samaki mpaka kambini?Masaa..............
16 Huwa unashuhudia samaki wanaoza wakati wakusafirisha?
1. Ndio ( ) 2. Hapana (

)

17 Ni kiasi gani huoza wakati wakusafirisha?Kilo………………………
18 Je mtumbwi au mashua huwa na uwezo gani wa kubeba samaki?
Kilo………
D: Kutambua athari za upotevu wa samaki katika utoaji wa maliasili
1. Ni kilo ngapi au magunia mangapi unayapata katika uvuaji wa siku moja?
………
2. Ni kilo ngapi au magunia mangapi huwa zinatupwa katika huo uvuaji wa siku
moja zinapokuwa zimefikishwa kambini? Kilo au magunia……………………
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3. Bei gani huwa mnauza samaki ?kwa kilo………………. au kwa gunia……......
4. Samaki ambao huwa wanaoza haraka huwa wako kiasi gani? Kilo/gunia……
5. Ni aina gani ya samaki huwa wanaoza kwa haraka sana? Elezea
…………..………………………………………………………………………
6.

Kwa mtazamo wako, kipi kifanyike kupunguza upotevu wa samaki baada
ya kuwa wamevuliwa?
Explain…………………………………….................................................
.
Asante kwa ushirikiano wako.
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Appendix 3: Interview Guide for Fishery Officers
Dear Sir/Madam,
I, Carlos M. Kiseyo a student from the University of Dodoma (UDOM) pursuing
Master of Science in Biodiversity Conservation (MSc. Biodiversity Conservation)
under and currently am conducting a research titled “Effect of Post-Harvest Losses
on Artisanal Fisheries Production in Mtera Dam, Tanzania”.
I kindly request you, to respond to the following questions honestly so as to
accomplish my study successfully. It is my hope to receive maximum cooperation
from you. I strongly assure that all information availed will strictly be confidential
and dealt with for the purpose of this research and there is no intention of doing
otherwise.
A: Background information
1. District: ……………………………………………………………………….
2. Name of the respondent: …………………………………………………..….
3. Title of the Officer …………………………Date of interview ……………..
4. Sex of the respondent……………….Interview Guide no…………………….
B: Extension services provision
B: (a) What fields are you experienced in?
1. ………………………………………………………………………………
2. ………………………………………………………………………………
3. ………………………………………………………………………………
B: (b) How many years are you in this field? ……………………………...................
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B: (c) What type of extension services are you offering to the fishermen?
1. ………………………………………………………………………………
2. ………………………………………………………………………………
B: (d) How many fishermen do you encounter per month in offering extension
services?
..................................................................................................................................
B: (e) Do you encounter difficulties when performing your extension services?
1. Yes ( )
2. No ( )
B: (f) If yes what are they, please explain…………………………………………
B: (g) How do you define post-harvest loss of fish in your area……………………
B: (h) How is the situation of fish production over the past five years, is there any
increase/decrease………………………………………………………………………
…………………………………………………………………………………………
B: (h) How do you meet the challenges of post-harvest loss of fish to improve the
situation?
........................................................................................................................................
B: (j) What are your suggestions to eliminate post-harvest losses of fish at Mtera
Dam? Explain.................................................................................................................
Thank you for your cooperation.
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Appendix 4: Checklist for Focus Group Discussion
Dear Sir/Madam,
I,Carlos M. Kiseyo a student from the University of Dodoma (UDOM) pursuing
Master of Science in Biodiversity Consevation (MSc. Biodiversity Conservation)
under and currently am conducting a research titled “Effect of Post-Harvest Losses
on Artisanal Fisheries Production in Mtera Dam, Tanzania”.
I kindly request you, to respond to the following questions honestly to accomplish
my study successfully. It is my hope to receive maximum cooperation from you. I
strongly assure that all information availed will strictly be confidential and dealt
with for the purpose of this research and there is no intention of doing otherwise.
District:
………………………………………………………………………………..
Village…………………….......................................................................................
Ward…………………….........................................................................................
Date…............................Checklist no...............................................
1. Have you been experiencing post-harvest losses of fish in your area?
2. How do you define post-harvest loss of fish?
3. Can you give the general ideas of the major causes of post-harvest losses
of fish?
4. Which technologies do artisans in management of fish mostly use?
5. How the techniques for handling the harvested fish are practiced?
6. Have you attended any training on fish husbandry and post-harvest loss
handling?
7. If yes, what level did you attained?
8. What advice do you suggest to solve the post-harvest loss of fish?
Thank you for your cooperation.
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Mwongozo wa Mdahalo
Ndugu mpendwa,
Mimi, Carlos M. Kiseyo mwanafunzi kutoka Chuo Kikuu cha Dodoma (UDOM)
ninayesoma Shahada ya Uzamili ya Hifadhi ya Bioanuai (MSc. Biodiversity
Conservation). Kwasasa ninafanya utafiti juu ya “kutathimini upotevu wa samaki
na mazao yake katika bwawa la mtera”
Kwa moyo mkunjufu, ninakuomba kujibu maswali haya ili niweze kukamilisha huu
utafiti. Ninatumaini utanipa ushirikiano mkubwa na nina kuhakikishia kuwa taarifa
utakazozijaza zitakuwa ni siri na hazitatumiwa kinyume na matakwa ya utafiti huu.
Taarifa ya Dodoso
Kata ………………………………………………………………………………
Kijiji ……………………………………………………………………………....
Tarehe ………………………………………………………………….…….....…
1

Je mmekabiliwa na upotevu wa samaki baada ya mavuno?

2

Unatafsili gani juu ya upotevu wa samaki baada ya mavuno ya samaki?

3

Je waweza kutoa mtazamo wa jumla juu ya visababishi vya upotevu wa
samaki baada ya mavuno?

4

Teknolojia zipi zinatumika zaidi katika uvuvi wa samaki?

5

Je ni mbinu zipi katika kushughulika na samaki waliovunwa?

6
7

Kama ndio, kwa kiwango gani?

8

Je unaushauli gani juu ya kutatua tatizo la upotevu wa samaki baada ya
mavuno?
Asante kwa ushirikiano wako.
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Appendix 5: Permission letters for conducting data collection
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