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Abstract: This study analyzed how characteristics of technology influence the adoption of fish farming

technology in Morogoro region, Tanzania. During the research technology characteristics were measured by

a scoring approach which involved assessment of adopters, adopters-abandoned and non-adopters of fish

farming technology. A survey design was employed in data collection where 373 respondents were randomly

sampled from the rural population. Instruments used for data collection included questionnaires, Participatory

Rural Appraisal, Researcher’s observations and secondary information sources. Descriptive statistics was used

to report research findings and data was validated by means of mean scores. It was found that on the whole,

fish farming ranked 7th in characteristics of production technology and 4th in characteristics of food technology.

Out of seven characteristics of production technology, fish farming had the lowest operation cost and farmed

fish was ranked 3rd  in terms of marketability. In other production characteristics, fish farming was ranked

between 5 th and 8th. Accordingly, out of four food charac teristics, fish farming was ranked 2nd in terms of

palatability and 3rd in terms of status. In other food characteristics, fish farming was ranked 6th. In both food

and production characteristics, fish farming was ranked poor by non-adopters and adopters-abandoned than fish

adopters. It is due to the above grounds that the adoption rate of fish farming was low while abandoning rate

was high. Four recommendations have been made basing on this study. Firstly, improving the production

technology of farmed fish and devise a farmer-friendly harvesting strategy. Secondly, investing in rural

marketing infrastructure and encouraging farmers to form association to enable them transport fish to urban

markets. Thirdly, providing knowledge on fish preparation, cooking and preservation to improve palatab ility

of farmed fish. Finally, documenting and promoting the nutritional value of fish to stimulate demand.
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INTRODUCTION

Most farmers in rural Morogoro, Tanzania are unable

to produce food and income to meet their household needs

(ALCOM, 1994). This study also found out that there is

poor nutritional content of food produced and most

households’ diet constituted of cereal crops (ibid.). This

result is consistent with food self sufficiency analysis

findings which indicated that although Tanzania used  to

be a food surplus country for the 1994/95 - 2004/05

period, there was a 0.8% fall in the ability of farmers to

meet food and non-food requirements (URT, 2004). To

meet the rapidly growing food demand and to raise the

rural income, it is believed that farmers must increase

farm production and productivity (Wetengere, 2009).

Farm  production  can  be  increased  through putting

more land into use or applying new technology

(Wetengere, 2010a). However, given the scarcity of land,

the application of a new technology remains the best

option for increasing farm production and productivity

(ibid.). Scarborough (1996) observed that sustainable

increases in agricultural productivity could be obtained

even with the available land only through technological

and managerial innovations. Improving farm production

through integrating modern technology into the existing

farming system is essential for the enhancement of

household food and income security (Wetengere, 2009).

Fish farming is one of the technologies that were

introduced to meet that end (Wetengere et al., 1998). It is

argued that fish when available, are generally cheaper

than other animals’ meat and contain protein levels of 17-

20% as well as minerals and vitamins (Hague, 1992).

Moreover, aquaculture integrated into the existing

farming system has been shown to improve both food and

income security with little or no external inputs

(Brummett, 2000). Similar results have been reported by

Wetengere et al. (1998) as they revealed that fish farming

supplies cheap and readily available fish for home

consumption as well as for sale. ALCOM (this was a

regional aquatic resource management programme of the

FAO - Food and Agriculture Organization of the United

Nations - based in Harare, Zimbabwe. It covered most of

SADC countries with the main objective of improving the

living standards of the rural population by improving

water resources management. In Tanzania the project

started  in 1993  and ended in 2000) progress reports also
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revealed that about 20% of farmers who integrated fish

farming technology into the existing farming system

produced up to 40-60/kgs/are/y of farmed fish. According

to Wetengere et al. (1998) this production is more

profitable than other types of crop production even when

the crops were rotated three times a year. Furthermore, the

production of crops like vegetables, bananas, yams and

sugarcane increased and they were grown year-round as

a result of fertilization through the use of pond water

(Wetengere et al., 1998). In Malawi for instance, fish

farming integrated into an existing agricultural system

increased production, overall farm productivity and

produced up to a six-fold improvement in profitability

(Brummett and Noble, 1995).

Despite high potentials that fish farming

demonstrates, the adoption of the technology is not

without challenges (Wetengere, 2008; Wetengere, 2009).

The adoption rate measured as the percentage of farmers

with suitable resources has been low (Balarin, 1985;

Msuya, 1992; Wetengere et al., 1998). Similarly, the

abandonment rate has been high (W etengere, 2008). More

than 25% of fish farmers in the study area abandoned the

activity (ibid.). During this study, the researcher’s

observation revealed that several ponds were in bad

conditions (overgrown by grass, high water transparency,

low water levels and collapsed dike) and were likely to be

abandoned in the near future (ibid.). These findings are

similar to those observed by Wijkstrom (1991) who noted

that about 20% of fish farmers abandoned their ponds in

Zambia. In addition, fish farming technology adopted has

been characterized by a low level of technology adoption

such as small size ponds likened to holes, poor quality

seeds, low input allocation in terms of cash income, time,

feeds and fertilizers, and infrequent harvest (Wetengere,

2008). All these together have made the contribution of

fish farming to the local community’s well being to be

low.

Although the subject of technology adoption has been

widely examined by number of researchers (Polson and

Spencer, 1991; Minde and Mbiha, 1993; Mattee, 1994;

Mlozi, 1997; Senkondo et al., 1998; Batz et al., 1999;

Kisusu, 2003), there are few thorough studies that have

been carried out to assess the adoption of fish farming

technology in Tanzania (Wetengere, 2008; Wetengere,

2009). In addition, a review of these studies suggests that

not much attention has been given to the study on how

technology characteristics influence the adoption of fish

farming technology from adopters, adopters-abandoned

and non-adopters perspective. The objective of this paper,

therefore, is to make a thorough investigation on how

technology characteristics influence the adoption of fish

farming technology in the study area.

Conceptual framework of adoption process: For the

purpose of this study it is assumed that farmers make

adoption  decision  based  on utility consideration (Batz

et al., 1999). Comparing various activities that are carried

out, farmers will adopt an activity if its utility exceeds the

utility of others. The utility of an activity is measured in

terms of its contribution to household food and income

security. Household resources are allocated across various

activities based on their contribution to household food

and income security (Fig. 1). Fish farming contributes to

household needs through provision of fish for home

consumption as well as cash income. However, fish

farming is not the only activity, which meets the above

objectives. There are a number of activities, which

compete with fish  farming to meet those objectives. For

instance, fish farming competes with livestock production

to meet animal protein intake. It also competes with crop

production, livestock production and off-farm activities to

earn cash income. The decision whether to adopt and/or

continue with fish farming technology or not will depend,

among other factors, on the characteristics of the

technology (Fig. 1).

Adoption determinants: Technology characteristics

which influence the adoption of fish farming technology

were identified through literature review and practical

experience. In this study the following characteristics

were considered.

Profitability: For the  purpose of this study, ‘profit’ is

defined as the difference between total revenue received

and total cost of inputs. Farmers will adopt and continue

with fish farming technology if the technology promises

higher returns to investment than other farm technologies

and vice versa.

Marketability: This is defined as the ease with which a

product can be sold relative to competing products.

Farmers are more likely to adopt and continue with fish

farming if farmed fish are more marketable than the

competing products and vice versa.

Risk: This is defined as a situation in which the

probability of obtaining some outcome of an event is not

precisely known (Todaro, 1982). Farmers will be most

interested in adopting and continuing with technologies

that help to reduce risk in their farming operations and

vice versa. 

Immediacy of reward: This is defined as the speed with

which a farmer receives income or farmed fish for home

consumption after starting fish farming. If fish farming

rewards faster than other competing activities, it is more

likely to be adopted and continued and vice versa.

Resource-poor farmers cannot afford to wait for too long

to earn a return of their investments.
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Source: Wetengere (2008)

Fig. 1: Farmers decision to adopt and continue with fish farming technology

Complexity: This is defined as the number of activities

that have to be performed to adopt and use the technology

relative to other technologies (Batz et al., 1999). If

adoption or continuation of fish farming requires the

adoption of more activities than other farm technologies

require, it is less likely to be adopted and continued and

vice versa. 

Operational costs: They are defined as day-to-day costs

of keeping the activity running. If the costs of running fish

farming are lower than other competing activities, fish

farming will likely be adopted and continued and vice

versa. 

Status: This is defined as the social position that fish

farming as an activity or fish as a relish is assigned by the

participating farmers. If fish farming and fish are assigned

higher status compared to other competing activities or

sources of relish, fish farming is more likely to be adopted

and continued and vice versa. 

Palatability: This is defined as the preference of farmed

fish in terms of taste. If the demand for relish increases or

changes in favor of farmed fish, fish farming is more

likely to be adopted and continued and vice versa. 

The easiness to obtain farmed fish: This is defined as

the ease with which farmed fish can be obtained from the

pond for home consumption and for sale. Ease of

obtaining farmed fish depends on the harvesting methods

in practice. If the harvest method allows farmed fish to be

obtained more easily than other relishes particularly

during animal protein shortage, fish farming is more

likely to be adopted and continued and vice versa. 

Frequency of consumption: This is defined as the

number of times farmed fish is consumed in a given

period relative to competing relishes. The frequency with

which farmed fish is consumed depends on the level of

management, availability of fish in the pond, palatability,

ease in obtaining fish, status, cheapness, preparation and

preservation. If farmed fish can be consumed more

regularly than other relishes, fish farming is more likely

to be adopted and continued and vice versa. 

MATERIALS AND METHODS

This study was conducted between December 2006

and March 2007 in 24 selected villages of Morogoro

region. The choice of these areas was purposive and based

on the following reasons. First, a number of fish farming

projects have been operating in the area for many years.

It is, therefore, assumed that the influence of technology

characteristics on the adoption process will be known.

Secondly, low income and animal protein intake, which

characterizes the study area, increases the need to adopt

and continue with fish farming. Furthermore, there is

relatively  limited published information on the influence

of technology characteristics on adoption of fish farming

technology in Tanzania including the study area.

It is estimated that there were 540 fish farmers in the

study area from which 217 fish farmers were selected.

Table 1 show that of the total 373 respondents selected,

55% (217) were fish adopters (those who adopted and

continued with fish farming), about 16% (60) adopters-

abandoned (those who had abandoned fish farming after
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Table 1: Total sample size used in the study area

Typ e of re spo nde nts M ale Fem ale Total

Fish ad opters 1 68  (5 9% ) 4 9 (5 5% ) 2 17  (5 8% )

No n-ado pters 4 8 (1 7% ) 1 2 (1 4% ) 6 0 (1 6% )

Adopters-abandoned 68 (24) 2 8 (3 2% ) 9 6 (2 6% )

Total 2 84  (7 6% ) 8 9 (2 4% ) 373

Source: Survey Results, 2007

adopting it) and 26% (96) non-adopters (those who have

never adopted fish farming). Of the total sample size, 76%

(284) respondents were males and the rest 24% (89) were

females. From each village a  systematic random sampling

approach   was   used   to   select   the  respondents. This

sampling technique w as used to avoid conscious or
unconscious biases in the selection of the sampled
households. From each village additional names of
between 2 and 5 were identified for replacement in case
the respondent for one reason or another was not
available.

The instruments used for data collection were
questionnaire, Participatory Rural Appraisal (PRA),
personal observation and secondary data sources. A
structured questionnaire was administered through face-
to-face interviews by the author and an assistant
researcher. In each village, a PRA meeting was conducted
covering the characteristics of various technologies as
related to adoption. In addition, secondary information
was collected from various sources to support primary
information.

Two research questions were used to guide this study:
What are the relative advantages of fish farming
technology? Respondents were asked to rank the
characteristics of various technologies ranging from the
most advantageous to the least.

What are the relative advantages of farmed fish?
Respondents were asked to rank the characteristics of
various relishes ranging from the most advantageous to
the least.

Data analysis was conducted with Statistical Package
for Social Sciences (SPSSx) computer programmes. The
mean percentage was produced to validate each research
question. In PRA meeting, a question was discussed and
points  were taken after a consensus among members had
been reached. In analyzing technology characteristics the
scoring approach was used to assess all activities carried
out by farmers. The scoring approach was chosen because
a quantitative assessment for each technology would have
involved higher cost and more time. The same approach
was used by Batz et al. (1999) and Polson and Spencer
(1991). Each technology variable say profitability was
assessed against other technologies used by the farmers.
Farmers’ assessment was scored on a scale ranging from
1 to 7 depending on the number of activities carried out
by the farmer. Score 1 meant the best and 7 the worst. For
instance, in assessing the profitability of bean farming and
fish farming, a score of 1 for vegetable and 2 for fish

farming indicated that vegetable gardening was more
profitable than fish farming. Unlike Batz et al. (1999)
who used extension officers to represent farmer’s
perception on adoption, this study used the perception of
the farmers themselves. This process ensured that the
views of the farmer, the ultimate users and beneficiaries
of the technology were considered in the evaluation
process. 

RESULTS AND DISCUSSION

Characteristics of production technology of fish

farming:

Profitability of fish farming: One of the objectives for

undertaking  fish  farming  was to generate cash income

(Wetengere et al., 1998; Wetengere, 2010b). In attempt to

achieve that objective, fish farming competes with other

activities for household resources (Wetengere, 2009). The

underlying assumption in the household resources

allocation is that fish farming will be adopted and

continued if its profitability is higher than the competing

activities. Table 2 indicates that of the eight activities

carried out by the respondents, beans’ farming was the

most profitable activity, followed by business, paddy,

vegetable, animal husbandry, banana and maize farming.

It was found that fish farming was the least profitable

activity in the study area. Profitable activities were those,

which were not easily perishable, those easy to transport,

and those that could be sold in distant urban markets

(Brummett, 2000). Participants in Participatory Rural

Appraisal (PRA) meetings conducted in the study area

indicated that the low profitability of fish farming was

attributed to small sizes of ponds, some ponds were

located far from homestead, poorly managed ponds due to

unavailability and/or high opportunity cost of inputs,

stocking of poor quality fingerlings, low stocking density

due to unavailable fingerlings, irregular harvest,

unreliable market, animal predation and human theft, and

pond overcrowding leading to poor growth of fish

(Wetengere, 2010a). 

Of all the respondents, adopters ranked the

profitability of fish farming higher (mean score 3.4) than

non-adopters (mean score 4.0) and adopters-abandoned

(mean score 3.8). Participants in PRA meeting among

non-adopters mentioned that one of the reasons for not

adopting fish farming was its less profitability. Similar

findings were observed by W etengere (2010b), which,

show that non-adopters did not adopt fish farming

because it did not have significant impact on adopter’s

welfare. The same applied to adopters-abandoned; they

ranked fish farming profitability low, thus, it was

mentioned as one of the reasons for abandoning the

activity. 

Operation cost of fish farming: The research revealed

that  fish  farming  had  the lowest operation costs (mean
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Table 2: Mean score of various farming activities or technology characteristics

Activity or Cost of  Immediacy

technology Resp ond ents Prof ita-bility operation of rewa rd M arke-ta bility Com p-lexity Status Risk

Fish farming Ada ptors 3.4 1.6 2.4 2.4 3.5 2.9 3.7

Abando ned 3.8 1.7 3.3 2.6 3.8 3.4 4.0

Non -adaptors 4.0 2.0 3.5 2.8 3.8 3.2 4.1

Total 3.6 1.7 3.4 2.5 3.7 3.1 3.8

Anim al husband ry Ada ptors 2.5 3.3 3.5 2.9 2.8 2.1 3.0

Abando ned 2.7 2.9 3.2 2.4 2.8 2.3 2.9

Non -adaptors 2.4 2.9 3.5 2.8 2.6 2.2 2.9

Total 2.5 3.1 3.5 2.8 2.7 2.2 3.0

Maize farming Ada ptors 3.4 4.1 3.8 3.8 3.4 2.4 3.5

Abando ned 3.0 3.5 3.7 3.7 3.2 2.2 2.8

Non -adaptors 3.0 3.7 3.4 3.4 3.6 2.2 3.5

Total 3.2 3.9 3.6 3.7 3.4 2.3 3.3

Vegetable farming Ada ptors 2.6 3.2 2.1 2.5 2.7 3.2 2.9

Abando ned 2.6 2.9 1.9 2.6 2.5 2.7 2.9

Non -adaptors 2.3 3.1 2.2 2.7 2.9 3.1 2.8

Total 2.5 3.1 2.1 2.6 2.7 3.1 2.9

Banana farming Ada ptors 3.1 2.7 2.3 3.0 2.0 3.6 1.9

Abando ned 2.8 2.9 2.5 2.7 1.9 3.1 2.0

Non -adaptors 2.6 2.8 1.7 2.6 1.8 3.3 1.8

Total 2.9 2.8 2.2 2.8 1.9 3.4 1.9

Paddy farming Ada ptors 2.4 4.5 3.2 3.5 4.3 2.4 3.2

Abando ned 2.8 3.7 2.8 2.5 2.9 2.5 2.3

Non -adaptors 2.3 3.6 3.5 2.7 2.6 2.3 3.0

Total 2.5 4.0 3.3 3.0 3.3 2.4 3.0

Beans farming Ada ptors 1.6 2.9 2.1 1.9 1.9 1.9 2.1

Abando ned 1.4 2.9 2.0 1.7 1.7 1.5 2.1

Non -adaptors 1.7 2.7 2.0 1.9 1.8 1.7 2.1

Total 1.6 2.6 2.0 1.9 1.9 1.7 2.1

Business Ada ptors 1.8 2.7 1.1 2.3 2.2 3.4 2.0

Abando ned 1.8 3.1 1.1 2.3 2.1 3.4 2.1

Non -adaptors 1.7 2.5 1.2 2.2 2.1 2.8 1.9

Total 1.8 2.7 1.1 2.3 2.2 3.1 2.0

Source: Survey Results, 2007

score of 1.7). Similar result was observed by Nilsson and
Wetengere (1994) in M beya and Songea. Participants in
PRA meetings were of the view that very little inputs in
terms of labour time, cash income, land; fertilizers and
feeds were invested in fish farming (W etengere, 2010b).
This lowered its productivity. The fact that very low
inputs were invested, does not, however, mean that fish
farming required fewer resources. It may simply reflect
the low priority attached to the activity or may be due to
lack of knowledge and resources or it may be because of
high opportunity cost of resource utilization. Most fish
farmers in the study area employed extensive and
augmentative strategies of farming fish (Wetengere,
2008). The farmers indicated that it was difficult to invest
in fish farming because its profitability was not known
and due to high risk involved. Other activities, which had
low operation costs, included bean farming, business and
banana farming. Non-adopters (with the mean score of
2.0) and abandoned-adopters (with the mean score of 1.7)
ranked fish farming to have high operation costs than
adopters (with the mean score of 1.6). 

Immediacy of reward of fish farming: Fish farming was
ranked sixth in terms of rewarding immediacy after
starting the activity (mean score of 3.4). Participants in
PRA meetings indicated that most farmers harvested after
6-12 months. Fish farming rewarded late because of poor
management and harvest methods, poor quality
fingerlings and overcrowding of ponds. Business was the
activity, which were said to reward faster and was

followed by beans, vegetable and banana farming. Non-
adopters (mean score of 3.5) and abandoned adopters
(mean score of 3.3) ranked immediacy of rewarding of
fish  farming  low  compared  to  adopters  (mean  score
of 2.4). 

Marketability of farmed fish: The volume of money
earned from fish farming is largely determined by the
market situation. This is in line with earlier findings
observed by Brummett (2000) who showed that the ability
to store fresh fish and transport them to urban centres
where they can be sold for higher price determines the
amount of money a fish farmer makes. Beans were the
most marketable products, followed by business products
and then farmed fish. The least marketable products were
maize, paddy, banana, animal husbandry and vegetables.
Participants in PRA meetings indicated that the
marketability of fish was influenced by people’s habits of
eating farmed fish, knowledge of cooking and
preservation, the availability of means of transport to
widen market and competition from other animal relishes.
These findings are similar to those observed by
Wetengere (2008). Non-adopters (mean score of 2.8) and
abandoned-adopters (mean score of 2.6) ranked fish
farming to be less marketable than adopters (mean score
of 2.4). 

Com plexity of farming fish: Fish farming was ranked to
be the most complex activity (mean score of 3.5).
Participants in PRA meetings indicated that to be able to
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operate fish farming smoothly that is having enough feeds
and fertilizers, one needed to operate fish farming hand in
hand with other activities. For instance, one needs to raise
some animals in order to have one’s own manure.
Meanw hile one may need to cultivate grain and vegetable
crops or start making local brew in order to have feeds.
During this research it was reported that some farmers
started some of the above activities in order to obtain own
inputs for fish farming. Non-adopters (mean score of 3.8)
and abandoned-adopters (mean score of 3.8) ranked fish
farming to be more complex than adopters of 3.5).

Status of fish farming: Fish farming was assigned lower

status (mean score of 3.1). This is contrary  to finding by

Nilsson and Wetengere (1994), which show that farmed

fish had high status because it was a special relish and

fish farmers were often visited by guests (whites).

Activities with higher status included; beans, animal

husbandry, maize, paddy and business . With the

exception of business, maize, vegetable and banana

farming, there was a relationship between profitability of

activities and their status. That means activities, which

were more profitable were the ones, which had high

status. Similar result was observed by Nilsson and

Wetengere (1994), which show that maize was assigned

high status because it is a staple food and a source of

income. Non-adopters (mean score of 3.2) and

abandoned-adopters (mean score of 3.4) ranked fish

farming lower in terms of status than adopters (mean

score of 2.9). 

Risk of fish farming: Fish farming was ranked as the

most risky activity (mean score of 3.8). Participants in

PRA meetings mentioned that the high risk of fish

farming was attributed to animal predation, human theft,

high probability of ponds being washed by floods, death

of fish due to poisoning accidentally or purposely, over-

fertilization, fingerlings transport, influx of dirty water,

poor harvesting methods and rotting due to poor

preparation and preservation methods. Similar results

were observed by Wetengere (2009). Less risky activities

included; bananas, business, beans and vegetable farming.

Non-adopters (mean score of 4.1) and abandoned-

adopters (mean score of 4.0) ranked fish farming to be

more risk than adopters (mean score of 3.7). 

Overall, the mean score for each activity across

technology characteristics revealed that fish farming

ranked 7 th second last leaving only maize farming behind.

Unlike fish farming, maize was a staple food and could be

eaten on their own. With the exception of operation costs

(which fish farming ranked 1st) and marketability (which

ranked 3rd), fish farming was ranked very poor in other

technology characteristics. Similarly, while there was

undefined score among the respondents on other

activities, in fish farming non-adopters and adopters-

abandoned throughout ranked fish farming poorly

compared to fish adopters. In both cases, poor ranking

explains why the adoption rate of fish farming is low and

why abandoning rates are high. The activities, which were

overall ranked high, include bean farming, business,

banana farming and vegetable farming.

Characteristics of food technology of farmed fish:

Palatability of farmed fish: Table 3 show that farmed

fish was ranked 2nd in terms of palatability (mean score of

2.4). These findings are similar to those observed by

Wetengere (2008) and Nilsson and Wetengere (1994) in

which farmed fish were ranked between 1st and 3rd in

terms of palatability. Farmed fish was not only preferred

because of its palatability but also because it was obtained

in smaller units than other sources and at a price which

majority poor could afford (Nilsson and Wetengere,

1994). Palatability of farmed fish is determined by

people’s familiarity in eating fish, preparation, cooking

and having preservation knowledge. Chicken meat was

mentioned as the most palatable re lish. Other palatable

relishes include; beef/goat meat and pork meat. Non-

adopters (mean score of 3.4) and adopters-abandoned

(mean score of 2.4) ranked farmed fish to be less palatable

than adopters (mean score of 2.0). Participants in PRA

meetings indicated that that was likely why the adoption

rate was low and abandoning rate high. These findings are

similar to those  revealed by Minde and M biha (1993),

which found that, improved seed of sorghum and millet

was abandoned due to poor palatability.

Frequency of consumption of farmed fish: Farmed fish

was one of the relishes which were consumed less

frequently as it was ranked 6th. The frequency farmed fish

are consumed depends on the level of management which

determines fish availability in the pond, palatability, ease

in obtaining fish which is determined by harvest method,

status, cheapness, easier to prepare, cook and preserve.

Similar findings were noted by Wetengere (2008). It was

found out that vegetable was the most frequently

consumed relish; followed by beans, dry fish and chicken

meat. Participants in PRA meetings revealed that relishes,

which were frequently consumed were those, which were

obtained easily and/or locally. Non-adopters (mean score

of 6.0) and abandoned-adopters (mean score of 6.2)

ranked fish farming to be less frequently consumed than

adopters (mean score of 5.4). 

Easily obtainability of farmed fish: Farmed fish were

less obtainable compared to most relishes in the study

area i.e. it was ranked 6th. Ease  in obtaining fish  is largely

dependent on the level of management, which determines

fish availab ility in the pond and harvest method in

practice. Participants in PRA meetings indicated that

unavailability  of  harvest  nets  and the presence of weir
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Table 3: Mean score for various characteristics of relishes

Type of relish Resp ond ents Palatab ility Frequency of consumption Easily o btainab le Status

Pond fish Ada ptors 2.0 5.4 5.0 2.4

Abando ned 2.4 6.2 6.1 2.8

Non -adaptors 3.4 6.0 5.8 3.5

Total 2.4 5.7 5.4 2.8

Beef/goat meat Ada ptors 3.0 6.0 6.3 2.8

Abando ned 2.7 5.3 5.5 2.6

Non -adaptors 2.5 5.5 5.7 2.7

Total 2.8 5.8 6.0 2.7

Chicken meat Ada ptors 1.8 4.6 4.5 1.3

Abando ned 1.8 4.4 4.3 1.2

Non -adaptors 1.7 4.6 4.4 1.2

Total 1.7 4.6 4.5 1.3

Dry fish (dagaa) Ada ptors 5.3 3.1 3.2 5.5

Abando ned 5.5 3.2 3.3 5.6

Non -adaptors 5.1 2.8 2.9 5.2

Total 5.3 3.1 3.1 5.3

Pork meat Ada ptors 3.3 5.0 5.0 3.7

Abando ned 3.5 4.7 4.6 3.6

Non -adaptors 2.8 4.5 4.5 3.4

Total 3.3 4.8 4.8 3.6

Beans Ada ptors 5.2 2.1 2.2 5.2

Abando ned 4.9 2.0 2.2 4.9

Non -adaptors 5.0 2.0 2.1 4.8

Total 5.1 2.0 2.2 5.1

Vegetables Ada ptors 6.3 1.3 1.2 6.2

Abando ned 6.2 1.4 1.2 5.9

Non -adaptors 6.2 1.5 1.4 5.9

Total 6.2 1.4 1.3 6.0

Source: Survey Results, 2007

(this is a structure made of sticks or small poles and is

constructed in the pond to divide the pond into 2 halves.

The spacing of the poles allows fish to swim through from

one half to another but the spacing is too small for an otter

to pass. In this way the weir prevents an otter from eating

fish) to control otter predation and crib for composite

manure made frequent harvest by net difficult

(Wetengere, 2010b). Harvest by total drainage of the pond

was impractical due to shortage of water and/or fear of

killing fries and wasting the fertilized water. Some ponds

were constructed on flat or high water table sites where it

was impossible to drain totally. The most easily

obtainable relishes included; vegetables, beans, dry fish

and chicken meat. Actually easily obtainable relishes

were those found around the locality of the study area.

Non-adopters (mean score of 5.8) and abandoned-

adopters (mean score of 6.1) ranked fish farming to be

less obtainable than adopters (mean score of 5 .0). 

Status of farmed fish: Farmed fish was ranked 3rd in

terms of status. On the other hand, chicken meat was

ranked as a relish with the highest status. Participant in

PRA meetings revealed that it is because of the status that

chicken meat was given to respectable guests. Other

relishes with high status include beef/goat meat and pork.

Generally speaking, animal relishes were assigned higher

status than plant relishes. In one of the PRA meetings one

respondent made the following joke: “if I am visited by a

respectable friend or guest and find that I have cooked

dagaa or vegetable, I would hide them under the table”.

What he meant is that the two relishes have very low

status so they do not deserve to be served respectable

guests. Non-adopters (mean score of 3.5) and abandoned-

adopters (mean score of 2.8) ranked farmed fish to have

less status than adopters (mean score of 2 .4). 

On the overall, the mean score for each relish across

food technology characteristics revealed that farmed fish

ranked 4 th third last to pork, dagaa and beef/goat meat.

With the exception of palatability (for which fish was

ranked 2nd) and status (for which was ranked 3rd), farmed

fish    scored    very    poor    in   other  food  technology

characteristics. Similarly, while there were undefined

scores among the respondents on other relishes, on farmed

fish, non-adopters and adopters-abandoned throughout

ranked farmed fish poor compared to fish adopters. In

both cases, poor ranking explains why the adoption rate

of fish farming is low and abandoning rates are high.

Relishes, which on the overall were ranked high,

included; chicken meat, beans and vegetables. Relishes,

which on the overall were ranked poor, include pork,

dagaa and beef/goat meat. 

CONCLUSION

The objective of this study was to analyze the

influence of technology characteristics on adoption of fish

farming technology in the selected villages in Morogoro

region, Tanzania. The results have shown that on the

overall score fish farming ranked 7th in the characteristics

of production technology and ranked 4th in the

characteristics of food technology. Out of the seven

characteristics of production technology fish farming had

the lowest operation cost and ranked 3rd in terms of

marketability. On the basis of other characteristics, fish
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farming was ranked poor i.e. it  was ranked between 5 th

and 8 th. Out of the four characteristics of food technology,

fish farming ranked 2nd in terms of palatability and 3rd in

terms of status. Basing on other food characteristics, fish

farming was ranked poor i.e. it was ranked 6th. In both

food and production characteristics, non-adopters and

adopter-abandoned ranked fish farming poor than fish

adopters. In all other activities there were no defined

score among the respondents. 

RECOMMENDATIONS

Basing on the  finding s, the following

recommendations could be made. First, there is need to

improve the production technology of farmed fish through

intensification of fish farming using low cost inputs,

integrating fish farming within the existing farming

system, reducing the risk of farming fish and shortening

production cycle of farmed fish to target consumer’s

preference. Accordingly, efforts should be made to devise

a farmer-friendly harvesting strategy. Secondly, there is

need to invest on the development of marketing

infrastructure and in encouraging farmers to form

associations so that they can buy fish in bulk and sell

them in urban markets to increase profit. Such practice

would increase bargaining power, lower transport and

transaction costs. Given the nature of farmed fish (which

are easily perishable, unfamiliar to most consumers and

lack of middlemen traders) there is need to support these

groups through technical advice and financial services to

access urban markets. Thirdly, there is need to provide

knowledge on fish preparation, preservation and storage

to improve palatability and availability of farmed fish.

That is important because lack of storage facilities deprive

fish producers the ability to negotiate higher price as fresh

fish must be sold each day. Finally, there is need to

document and promote the nutritional value or benefits of

farmed fish among vulnerable groups like women, older

people, children and people affected by HIV/AIDS. At the

meantime, fish consumption should be linked to

community and school feeding programmes to improve

child health and nutrition. Moreover, fish products should

be promoted through newsletters, newspapers, radios,

television programmes and agricultural fairs . If all these

are done they will have overall effect of stimulating

demand and w idening the market.
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