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The study examined opportunities and constraints on organic fruit growers 
in Madeke, Kiwangwa and Mwanambaya villages located in Njombe, 
Bagamoyo and Mkuranga districts respectively. In these villages, farmers are 
producing various organic fruits, including mango, pineapple and passion 
fruits as source of income in household. Interviews 120 were conducted to 
collect information and gather views from the farmers on the actual 
situation concerning potential of organic fruit production. Results: More 
than 70% of respondents mentioned their main activity being agriculture 
and it is the major source of livelihoods. Among the agricultural practices 
used by farmers were intercropping and crop rotation in farmers’ fields. The 
study revealed that farmers could achieve twice as much of their benefit per 
acre on pineapple compared to mango and passion fruits production.  High 
organic certification cost, lack of capital and post-harvest losses were 
mentioned to be the major constraining farmers in organic production. 
Intercropping and crop rotation being the main practice in organic farming 
and fruit production were realized to be important agricultural practices. 
Conclusion: In organic farming smallholder farmers may have opportunity 
to utilize their traditional farming practices with low capital investments 
costs.  
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INTRODUCTION 
 
In Tanzania, smallholder farmers mostly dominate 
agricultural production. A large number of farmers do 
practice organic farming and this could give a massive 
opportunity for the majority to benefit from the market 
offered for organic agricultural products. A cheaper 
certification procedure could enable majority of farmers to 
produce organic agricultural products. Tanzania is ranked 
the fourth country in the continent according to the IFOAM 
(2007) with 23,732 hectares of land for organic agriculture. 
Tunisia is leading with 154,793 hectares, followed by 
Uganda (88,439 hectares) and South Africa (50,000 
hectares). 

The estimated 23,732 hectares of land engaged in organic 
farming, which represents 0.1% of cultivated land in the 
country, comprise some 22,301 farms, which were certified 
for organic production in 2006 in Tanzania (IFOAM, 2007).  

Due to the interest in investing in organic  agriculture, the 

number of certified farms may increase in the near future. 
In Sub-Saharan Africa except South Africa the certified 

organic farming is concentrated in East Africa especially 
Tanzania, Uganda and Kenya. Out of the total agricultural 
area according to Parrott et al. (2006), only 0.2% 
represents certified organic production area in East Africa. 

Majority of smallholder farmers do practice traditional 
agricultures, which are closed to organic agriculture. The 
increasing demand for organic products among non-
governmental and private stakeholders could influence the 
government to make greater investments in the organic 
agriculture sub-sector, which could also be important in 
poverty reduction strategies IFOAM (2007). 

The increased engagement in agricultural production 
could create employment and raise income levels (Levin  
and Mbamba, 2004; Sarris et al., 2006). This may as well 
increase the organic agricultural production and trade. 
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Table 1. Mean values of socio-economic variable 
 

Variable Madeke(n=40) Kiwangwa (n=40) Mwanambaya (n=40) 
Age of household head 40.9 ± 7.1 37.5 ± 5.9 43.8 ± 6.1 
Male household head (%) 80 75 80 
Female household head (%) 20 25 20 
Years of education 7.2 ± 1.5 8.4 ± 4.2 7.5± 4.1 
Household members 6.7± 1.1 6.8 ± 1.2 6.2 ± 1.0 
Farm size (acre)  3.1±0.5 2.4 ± 1.5 2.5 ± 0.9 
No. of plots 2.8±1.2 3.1 ± 2.1 2.1 ± 0.6 
No. of fruits grown 4.3 ± 2.2 4.2 ± 1.9 5.1 ± 1.0 
No. of food crops grown 5.1 ± 1.3 3.3 ± 1.4 4.1 ± 1.1 

 
 
 
(UNCTAD, 2008) reported that the certified organic farms 
engaged in export are more profitable in terms of net farm 
income earnings than conventional farms in East Africa. 
There was relative profitability in terms of farm income of 
certified organic and conventional farming operations, 
whereby certified organic export production was higher 
than conventional production (Gibbon and Bolwig, 2007). 
Household studies done by Bolwig et al., (2007) found that 
conversion to organic export production has not reduced 
food security but rather improved through raising cash 
incomes that have enabled households to increase the 
amount and quality of food purchased in the market. 

Due to the elimination of pesticides, the products of 
organic cultivation system are assumed to have a higher 
health value and to enhance soil biological activity. 
Normally, a plant protects itself against attacks by 
organisms through the production of organic substances, 
which are believed to be health promoting, and thus 
production of food of higher quality properties. The use of 
organic fertilisers’ increases organic matter inputs to the 
soil and thereby enhances soil organic matter quantity. This 
may have a beneficial effect on soil quality and thereby 
enhance the quality of the produce. It is also known that 
crops grown with organic fertilizers receive a better-
balanced mineral nutrient supply (Badgley et al., 2007). 

The aim of this study was to assess the opportunities and 
constraints for organic mango, pineapple and passion fruits 
in fruit production areas. It is based on the hypothesis that 
organic fruit production will improve the living standards 
and employment prospects of smallholder farmers and thus 
boost rural wealth, welfare and economic growth. 
 
 
MATERIALS AND METHODS 
 
Study area 
 
This study was performed in Madeke, Kiwangwa and 
Mwanambaya villages in Njombe, Bagamoyo and Mkuranga 
districts, respectively in 2006 and 2007. Njombe district is 
located in southern, while Bagamoyo and Mkuranga 
districts are in eastern part of Tanzania. In each village 40 
fruit-growing farmers were selected based on their interest 
in organic fruit production. The climate is generally mild 

with minimal monthly variation in air temperatures 
between 19 and 25°C. Daily temperatures, however, range 
from 15 to 30°C. Rainfall is governed by a modified 
equatorial climate characterized by long (March - June) and 
short (September - December) rains. Madeke village was 
chosen for study because farmers had already started to 
produce organic pineapple for the export market, while 
Kiwangwa and Mwanambaya village were on plan to start 
organic pineapple production. These villages have high 
potential for the production of mango, pineapple and 
passion fruits. Fruits are also major cash crops in these 
districts. 
 
Sources of data 
 
Primary data were collected using questionnaire from fruit 
growers. The selection of a sample from the population is 
commonly used in socio-economic characteristics, types of 
employment, agricultural practices, organic farming, and 
criteria of selecting fruits for marketing, periods of fruit 
availability, fruit yields and potential and actual constraints 
of organic agriculture (Silverman, 2000). Secondary data 
were collected from literature and agricultural institutions. 
Total numbers of 160 fruit growers were interviewed. 
 
Statistical analysis 
 
Statistical analysis was performed with SPSS Version. Data 
analysis was performed using Statistical Package for Social 
Science, version 11.5 (SPSS) and Microsoft Excel also used 
for data management. Descriptive statistics are expressed 
as means and standard deviation for quantitative variables 
and as absolute numbers and percentages for qualitative 
variables. Comparative analysis was performed by multiple 
range test and P value less than 0.05 was considered 
statistically significant. 
 
 
RESULTS AND DISCUSSION  
 
Characteristics of fruit producers 
 
The data presented in Table 1 indicate that the head of 
household, who in most cases is the male, and who sells the  
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Table 2. Types of employment 
 

Type Madeke(n=40) Kiwangwa(n=40) Mwanambaya (n=40) 
Self-employed in agriculture (%) 70c 85a 80b 
Casual worker (%) 20a 10c 15b 
Self-employed in non-agriculture (%) 10a 5b 5b 

 

Values within rows with different letters are significantly different (p ≤ 0.05). 

 
 
 
household’s produce, is a relatively experienced farmer. 
Mean age of household heads is 40 and 75% of the 
respondents are of 45 yrs old. In all villages areas, men 
carry out the wholesaling of produce, while, overall, women 
are confined to retailing activities.  

Weinberger and Lumpkin (2007) found that family 
members are mostly involved in commercial agriculture, 
because these horticulture crops have income generating 
potentials. (Brock and Harrison, 2006) stated that 
economic status, age and gender categorise the wealth 
status of households. 

Economic status, age and gender have been noted to be 
among the most important factors that lead to differences 
in wealth and play a critical role in shaping opportunities to 
sustain or improve livelihoods (Brock and Harrison, 2006). 
In most African countries the family sizes have been found 
to range between 6 and 8 people (Chianu et al., 2008). The 
average age of head of house in the surveyed villages 
ranged from 43 to 53 years and most of household heads 
have attended at least primary education. 

In Africa between 60 and 80% of the labour force is 
employed in agriculture, whereby most of them are 
smallholders having farms of less than 2 hectares (Altieri, 
2002). Most of these farmers produce their basic food crops 
using very small amounts of fertilizers or without applying 
fertilizers at all in their farms. According to Wynen and 
Vanzetti (2002), in Tanzania and Uganda, the average 
annual use of chemical fertilisers is less than 1 kg per 
hectare, which means most of the agricultural land is not 
fertilised. 

Table 1 also shows the producers to be a relatively highly 
educated group with a wide range of household and plot 
sizes and the overall mean household size is 6.5 people. 
This is an important factor for consideration in agricultural 
production, to show that the households had sufficient 
family labour to run their farm and who cannot afford to 
hire labour. Chongtham, et al.(2010) found in their study 
farmers growing fruits ranged from 2.5 to 4.5 acre per 
household. Pineapple is the most important fruit followed 
by papaya and passion fruits in terms of economic value. 
The mean farm size was found to be 2.6 acres and most 
farmers have their farms split into plots of varying land 
quality and at varying distances from the household. The 
result corresponds with the study done by Svotwa et al. 
(2008). Average number of crops grown is also indicated in 
the Table 1 more than three crops are grown per season. 
This may relate to the relatively short growing season for 
most crops in the area and the need to rotate them. 

Most of farmers are engaged in agriculture as indicated in 
all three surveyed villages with 85% mentioned in 
Kiwangwa district, which was 5 to 10% more than in 
Madeke and Mwanambaya villages (Table 2). In Kiwangwa 
village they have more number of plots per household than 
in Madeke and Mwanambaya villages (Table 1). In Madeke 
village 20% responded that they work as casual labourers, 
which is 5 to 10% higher than in Kiwangwa and 
Mwanambaya villages. Svotwa et al. (2008) found 86% of 
farmers in Zimbabwe mentioned farming as major source 
of income in the households. In Madeke village, most of the 
households grow more than one type of food crop, because 
soil in Madeke is more fertile than in Kiwangwa and 
Mwanambaya villages. Maize, beans, cowpeas, pigeon peas, 
sweet potato and cassava are mostly grown as staple food 
and cash crops. The fruits fields are mostly intercropped 
with food crops. These food crops are more labour 
intensive and offer opportunities for employment people 
from neighbouring field (Table 1). Non-agricultural 
activities were found to be higher by 5% higher in Madeke 
village than in Kiwangwa and Mwanambaya villages; due to 
the fact that these produced food crops are also source of 
income and create market for processed foods. In rural 
areas casual labour also plays a role as a means of income 
as majority of people spend most of their time in 
agricultural production (Table 2). 

The importance of horticulture activities is among the 
potential sources of income in most of the households in 
fruit producing areas. The majority of households found 
horticulture activities help them to reduce the risk and 
impact of crop failure on food, nutrition, and cash security. 
Most of these smallholder farmers have limited access to 
and use of inputs, which includes organic and inorganic 
fertilizers and limited access to output markets that offer 
good prices due to high transaction cost due to high 
transport costs. 
 
Agricultural practices 
 
According to Smestad et al. (2002) the use of fertilizer in 
most Sub-Saharan African countries is low, due to 
unavailability of fertilizer and even when it is available the 
cost is often limiting to small-scale resource poor farmers. 
This situation makes farmers produce their crops without 
use or use of sub-optimal quantities of fertilizer, which in 
some cases could lead to crop failure and result in food 
security problems. To ensure improved crop production 
and    food    security, other   sustainable alternatives of   soil  
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Table 3. Type of crop rotation in % of the respondents 
 

Practice Madeke(n=40) Kiwangwa(n=40) Mwanambaya(n=40) 
Crop rotation 85c 90b 100a 
Pigeon peas, maize, cassava 17.5c 20b 22.5a 
Sweet potato, maize, cowpeas 17.5b 17.5b 20a 
Cassava, maize, cowpeas 20a 20a 17.5b 
Cowpeas, cassava, maize 15b 15b 20a 
Maize, cassava, cowpeas 15c 17.5b 20a 

 

Values within rows with different letters are significantly different (p ≤ 0.05). 

 
 
 
fertility management should be applied. According to 
Litterick et al. (2002) and Watson et al. (2002) the organic 
farming could create considerable challenges for organic 
producers and processors, with regard to crop nutrition, 
soil management and pest and disease control. Gibbon and 
Bolwig (2007) stated that the organic crop farming systems 
sustains the soil fertility and controls weeds, diseases and 
pests through rotations and the encouragement and 
application of naturally occurring materials and organisms. 
The organic nutrient management is based on 
biodegradable material and the most applied organically 
based soil nutrient management practices include the use 
of animal manure, incorporation of crop residues and 
improved legume fallows (Place et al., 2003). Short term 
improved legume fallow technology is characterized by 
deliberate planting of fast growing nitrogen fixing legume 
species in rotation with cereal (Niang et al., 2002).The 
respondents reported the use of crop rotation in the fruit 
fields as indicated in Table  3. They were asked to mention 
types of crops sequence they prefer in their farms. More 
than 80%of the respondents in each village use crop 
rotation to improve soil fertility in their fields. The study 
done by Svotwa et al. (2008) shown 64% of farmers in 
organic farming they practice crop rotation to maintain soil 
fertility.  

Most of respondents mentioned crop rotation as an 
important agricultural practice; in Mwanambaya village 
response was 10 to 15% higher than in Madeke and 
Kiwangwa villages. Crop rotation sequence of pigeon peas, 
maize and cassava was preferred by 22.5% of respondents 
in Mwanambaya, and in Madeke and Kiwangwa villages 
with 17% and 20% of the respondents, respectively. 
Cassava is mainly grown as subsistence crop and excess is 
used as source of income in most of the households. 
Cassava has a big market in Mwanambaya village where 
middleman buys fresh cassava direct from the fields and 
delivers them in Dar es Salaam city markets. Farmers 
preferred pigeon peas because it could stay in the fields for 
two seasons and the leaves can provide high organic matter 
to nourish the soils. Crop rotation of sweet potato, maize 
and cowpeas was mentioned by 20% of respondents in 
Mwanambaya villages, which is 2.5% higher than in 
Madeke and Kiwangwa villages. Cowpeas grow better in 
sandy soil, which is a major soil type in Mwanambaya 
village. Cowpeas are a good source of green vegetable in 

household and for nitrogen fixation in soil (Saidi et al., 
2010). In Madeke and Kiwangwa villages the crop rotation 
of cassava, maize and cowpeas was more preferred than in 
Mwanambaya village because soils found in Madeke and 
Kiwangwa are loamy soil sand favourable for maize crop. 
Maize is also major staple food in Madeke and Kiwangwa 
villages. Farmers understand the importance of leguminous 
crops in crop rotation and grown them as intercrops with 
mango and pineapple fruits. Thorup-Kristensen et al. 
(2003) found that recycling nitrogen by applying manure 
and nitrogen fixing plants enhances soil quality and supply 
nutrients in organic agriculture. Organic and green manure 
including nitrogen from legumes could be precisely 
managed through crop rotation with cover crops and catch 
crops, whereby soil mineralization processes supply 
nutrients to the plant at times of peak demand.Crews and 
Peoples (2004) found that nutrients needed for sustainable 
crop production could be supplied through soil 
transformation by use of manure or compost and 
leguminous plant. In such a system nitrogen from legumes 
compared to industrial source is more efficient in terms of 
ecological integrity, energy flow and food security (Crews 
and Peoples, 2004). In organic farm systems, the nutrients 
are partly biologically bound and need to be mineralised 
through soil microbiological processes. Organic agriculture 
improves soil fertility and stimulates the role of plants and 
microbes in natural soil processes, thus enhances 
productivity. Staple foods are important food crops grown 
in most of the households as intercrops in fruit producing 
farms. These staples are grown widely as subsistence crops 
and rarely sold for household food security purposes. In 
periods when the food is scarce most households have to 
buy their staples from the market, which is possible after 
selling vegetable and fruits. The engagement in 
horticultural production could secure availability of food 
during off seasons. Farmers also intercropped food crops in 
their fruit fields to maximize land utilisation, so they can 
put their labour in both crops (Table 4). It was found in 
several case studies that in comparing organic and 
traditional subsistence farming, crop rotation, legumes and 
closed circuits contributed to higher up to 112% yields in 
organic farming (Badgley et al., 2007; Halberg et al., 2006). 

Intercropping was mentioned by 85% of respondents in 
Madeke and Kiwangwa village, which was about 5% higher 
than    in     Mwanambaya    village.   Most   of    farmers   are  
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Table 4. Type of crop intercropped in % of the respondents 
  

Practice Madeke(n=40 Kiwangwa(n=40) Mwanambaya(n=40) 
Intercropping 85a 85a 75b 
Cowpeas 22.5a 22.5a 15b 
Cassava 20a 17.5b 12.5c 
Maize 15a 12.5b 15a 
Pigeon peas 10c 15a 12.5b 
Sweet potato 17.5b 17.5b 20a 

 

Values within rows with different letters are significantly different (p ≤ 0.05). 

 
 
 
smallholder farmers having small plots ranging between 
2.4 and 3.1 acre per household (Table 4). Essential nitrogen 
is added to the soil when legumes are used as cover crops 
ploughed under, and it was found that in organic 
agriculture the cover crops also aid in collecting more solar 
energy than in a conventional farming system. Study done 
by (Pimentel et al., 2005) shown cover crops reduced soil 
erosion and conserved organic matter in the soil. Also the 
level of soil nitrogen and soil carbon is increased in organic 
system compared to conventional systems. Cowpeas is used 
as intercrop as mentioned by 22.5% of respondents in 
Madeke and Kiwangwa villages, which was 7.5% higher 
than in Mwanambaya village. Cowpea is an important 
consumed green vegetable as a good source of nutrients. 
The study done by (Moreno et al., 2006) indicated that 
fresh amaranth, cowpea, peanut, pumpkin and sweet potato 
leaves are rich sources of Ca, K, Na, Fe, Zn, ascorbic acid, 
riboflavin, thiamine, carbohydrate and crude protein. 
Therefore, people are recommended to use these 
vegetables on a regular basistoreducing nutrient 
deficiencies existing in communities. Cassava was 
mentioned by 20% of respondents in Madeke villages, 
which was from 2.5% to 7.5% higher than in Kiwangwa and 
Mwanambaya villages. Cassava is grown for home 
consumption and source of income.InMadeke and 
Mwanambaya village, 15%of respondents mentioned that 
they prefer maize crop as an intercrop. Maize is an 
important stable food and mainly used for home 
consumption, normally planted together with cassava and 
pigeon peas in the same field. Pigeon peas leaves improve 
soil organic matter as mentioned by 15% of respondents in 
Kiwangwa village compared to 10% and 12.5% of 
respondents in Madeke and Mwanambaya villages. In 
Kiwangwa village pigeon peas are grown together with 
cassava between the fruits crops to improve soil fertility. 
Sweet potato was preferred in Mwanambaya village 
compared to Madeke and Kiwangwa villages, due to fact 
that in Mwanambaya village the sweet potato crop 
performs well and also the sweet potato leaves areused as 
major source of vegetables (Gupta and Prakash, 2011).In 
organic farming intercropping improves pest control 
through the creation of biodiversity and ecosystems 
without the use of pesticides (Scialabba and Williamson, 
2004). Organic agriculture forms a system of conserving 
and improving diversity through diverse crops, rotation 

and mixed farming, whereby enhanced biodiversity reduces 
the pest outbreak in the system. In diversified agro 
ecosystem the severity of plant and animal diseases is 
reduced at the same time improving the utilisation of soil 
nutrients and water (Zehnder et al.,2007; Pfiffner et 
al.,2003; Altieri and Nicholls, 2012). Increased biodiversity 
may prevent crops from being attacked by herbivores and 
pathogens and therefore these crops do not need to 
produce protective substances. Such a system could lead to 
an improvement in produce quality, as we know these 
organic substances may be toxic. It has been found that 
organic amendments such as composts may suppress plant 
diseases as well (Rasul and Thapa, 2003). Also the organic 
farming improves the total microbial activity and biomass, 
which may be associated with enhanced disease 
suppression. This effect could be due to production of 
fungi-toxic compounds such as organic acids or ammonia or 
enhanced antagonism or induction of resistance (Pal and 
Gardener, 2006). 

The studies done by (Mbah and Muoneke, 2007) found 
that intercropping is the most common crop production 
system in humid tropical regions and it has also been found 
to be ecologically friendly. The yield advantages obtained 
from intercropping practices could be due to component 
crops having different durations or growth patterns, thus 
making major demands on resources at different times, 
thereby resulting in better temporal use of growth 
resources (Lotter et al., 2003).Marketing of farm products. 

For farmers marketing is an important aspect based on 
the distance between production points and the marketing 
centres (Chains et al., 2009). Most of the farmers sell their 
products in the nearest market, where the prices are 
normally low. These farmers have limited access to higher 
prices and better markets. 

In most cases the local markets are often associated with 
low profit due to low produce prices offered, something 
that reduces the farm household income levels. The 
government is trying to increase nutritional intake by 
encouraging people, particularly the urban poor, to 
increase their consumption of fruits and vegetables (Keding 
et al., 2007). 

Table 5 gives the yields of the fruits, which show that 
farmers could earn more from pineapple compared to 
mango and passion fruits. This is also the reason why 
farmers  consider  pineapples as  promising  cash  crop. The  
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Table 5. Fruits yields in kg per acre 
 

Yields Madeke(n=40) Kiwangwa(n=40) Mwanambaya (n=40) 
Mangoes 6,500 ± 450 6,800 ± 550 7,000 ±330 
Pineapple 12,500 ± 650 11,250 ± 420 10,450 ±220 
Passion fruit 6,500 ± 350 6,200 ± 240 6,800 ±320 

 
 

Table 6. Peak harvesting periods for mango, pineapple and passion fruits as mentioned by farmers in % of respondents 
 

Fruit Harvesting months Madeke(n=40) Kiwangwa (n=40) Mwanambaya (n=40) 
Mangoes Dec 35c 30b 55a 
 Jan 45a 35b 30c 
 Feb 20b 25a 15c 
 Mar 0b 10a 0b 
Pineapple Dec 30b 20c 45a 
 Jan 70a 50b 0c 
 Feb 0c 15b 55a 
 Mar 0b 15a 0b 
Passion fruits Jan 30b 20a 50a 
 Feb 25c 40a 35b 
 Mar 45a 40b 15c 

 

Values within rows with different letters are significantly different (p ≤ 0.05). 

 
 
prices of the fruits depend on weight and it varies during 
low and high seasons. During the peak harvesting time 
normally prices are low due to high availability of the fruits. 
In the study done by (Chongtham et al., 2010) they found 
that the price of the pineapple is very low during peak 
harvesting seasons May, June and November and 
sometimes even difficult to sell. Pineapples have a short 
shelf life and cannot be stored without curing. The price of 
passion fruits varies greatly during different times of the 
year. During the rainy season when passion fruits are 
plenty in the market, a sack of about 60 kg would fetch only 
1.8 Euros. The price of mango per kg ranges between 700 - 
900 Tsh (0.30 - 0.50 Euro), pineapple 1,000 - 1,500 Tsh 
(0.60 - 0.80 Euro) and yellow passion fruit (0.40 - 0.60 
Euro), considering exchange rate of 1 Euro to 1,700 
Tanzania shilling (January 2009). Thus, from one acre 
(Table 5) a farmer could obtain by selling these fruits 
revenue of 2,800 Euro for yellow passion fruit, 2,353 Euro 
for mango and 7,353 Euro for pineapple. However, due to 
drought, field losses due to the perishable nature of the 
fruits and lack of storage facilities, sometimes farmers 
could reach only 50% of the mentioned revenue levels. 

Farmers were asked to state when they could harvest 
most of their fruits (Table 6). The study shown the peak 
periods of harvesting mango, pineapple and passion fruits 
are between December and March. In Mwanambaya village, 
55% of respondents stated mango fruits are mostly 
harvested in December, while Madeke village 45% of the 
respondents mentioned to harvest Mango fruits in January. 
Mwanambaya village is located in eastern part, where 
harvesting season starts earlier compared to Madeke 
village, which is located in the southern part of the country. 
Farmers mentioned that they harvest passion fruits from 
January to March in large volumes, 50% of respondents in 

Mwanambaya village stated that in January they harvest 
most of passion fruits.  
 
Criteria for selecting fruits for marketing 
 
According to Grunert (2005) the basis for a consumer to 
purchase fruits is its appearance as a major determinant of 
quality. The colour of plants is contributed to by plant 
pigments, which are chlorophylls, carotenoids, flavonoids 
and betalains. The principle agents responsible for the 
degradation of these compounds are pH changes, oxidation 
systems and chlorophyllases. Due to the degradation of 
chlorophyll, the carotenoid pigments become visible. 
Therefore, colour changes in ripening fruit have been 
correlated by the consumer with the conversion of starch to 
sugar that is, sweetening and the development of other 
desirable attributes so that the correct skin colour is often 
all that is required for a decision to purchase the 
commodity (Ishaq et al., 2009). 

The categorization of quality of fruits and vegetables is 
based on market, sensory, and nutritional attributes. The 
market quality attributes include size, shape, colour, and 
defects: punctures, insect wounds, diseased areas, and 
scarring. In most cases fruits market quality involve 
firmness and some chemical determinants such as soluble 
solids for sugars levels and acidity levels important for 
taste. Sensory quality attributes are flavour, texture, mouth 
feel, and colour, which influence consumption and 
acceptance of fruits and vegetables (Lester and Saftner, 
2011). Among the quality criteria for selecting fruits, colour 
has been mentioned by 30% of respondents in 
Mwanambaya village compared to Madeke and Kiwangwa 
villages (Table 7). The location of Mwanambaya is very 
close to Dar es   Salaam city,  where  producers could   easily  
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Table 7. Criteria for selection of fruits by consumers in % of the respondents 
 

Criteria Madeke(n=40) Kiwangwa(n=40) Mwanambaya(n=4) 
Colour 22.5c 25.0b 30.0a 
Flavour 22.5a 12.5b 22.5a 
Odour 15.0b 7.5c 17.5a 
Shape 12.5a 10.0b 5.0c 
Size 10.0b 15.0a 7.5b 
Taste 10.0b 20.0a 5.0c 
Texture 7.5c 10.0b 12.5a 

 

Values within rows with different letters are significantly different (p ≤ 0.05). 

 
 
 
sell their products and consumers consider colour to be an 
important criterium. The study done by (Trobe, 2008) 
shown as well that flavour plays a role in purchasing fruits, 
due to the fact that consumer acceptance of fruits is highly 
dependent on flavour and involves perception of the tastes 
and aromas of several compounds. Flavour is influenced by 
synthesis of non-volatile and volatile compounds, which 
normally increases during maturation and ripening of fruits 
(Kader, 2008). Farmer mentioned texture as one of the 
criteria for quality, because they said that hard fruits could 
stay for a longer period and even maintain the quality 
during transportation. Texture and colour are important 
indicators to judge quality, which influences acceptability of 
commodities to consumers (Romano et al, 2006). Normally 
after harvest fruits are still physiological active and during 
ripening changes occur in their physicochemical, textural 
and sensory properties. Textual qualities depend on 
amount of pectin in fruits, which is reduced when fruit 
matures. When fruit ripens there is increasing enzymatic 
activity to solubilise and degrades cell wall component sand 
as a result the cell wall becomes weak. During fruit ripening 
pectin is degraded and solubilized by enzymes as pectin 
ethylesterase, polygalacturonase and ß-galacturosidase 
(Waldron, 2004). Hard fruits have high pectin content, 
firmer tissue and are more rigid. According to (Kays and 
Paull, 2004) the epidermisis a strong tissue protecting fruit 
to environment, this tissue may affect flow and deformation 
behaviour; also increase the rigidity of structures of fruit. 
 
Organic fruit production 
 
Farmers recognized the importance of organic compared to 
conventional farming. (Gibbon and Bolwig, 2007) 
mentioned that farmers who were certified in organic 
farming earned significantly higher profits than the 
conventional farmers. (Obando et al., 2008) and (Poelman 
et al., 2008) found that organic farming shown to be 
ecological friendly with inputs of non-synthetic fertilizers 
and biologically sustainable pest management practices. 
Most of farmers who practise conventional agriculture 
depend on mineral fertilizer sand farmers who practise in 
organic agriculture could save the expenditure that could 
have incurred on mineral fertilizers. It was found that in 
organic and integrated systems soil quality is high, for 

example the moisture retention capacity, which reduce the 
risk of erosion and desertification and potentially has lower 
negative environmental impacts such as emission of green 
house gases than conventional systems (Glover et al., 2000 ; 
Maluche-Baretta et al., 2006; Vogeler et al.,  2006) 

In Kiwangwa village, farmers mentioned that the use of 
mineral fertilizer has long-term effects on the soil 
compared to organic manure. The soil fertility could drop 
relatively fast in fields managed conventionally than field 
managed organically. Due to high microbial biomass and 
activity that lead to high nutrient availability to crops, the 
organic materials in the soil enhance both the microbial 
biomass turnover and the degradation of non-microbial 
organic materials (Lotter et al., 2003). 

Majority of farmers practise organic and conventional 
agriculture in several plots and few farmers do practise 
organic alone, due to the fact that fruits are sprayed with 
chemical pesticides to get good quality and high harvests. In 
Mwanambaya village 65% of interviewed farmers 
mentioned that they practice both organic and conventional 
fruit production; the response was higher by 5% to 10% 
than in Madeke and Kiwangwa villages(Table 8). Dabaga 
organic fruit processing company located in Iringa region 
made agreement with farmers in Madeke village to produce 
organic pineapple for export and local market. Through this 
initiative farmers realised the advantages of organic fruit 
production. Organic agriculture has a significant role to 
play in agricultural production in improving soil fertility, 
not only because of current high costs of fertilizers and 
pesticides and their unavailability to a high percentage of 
farmers, but because conventional agriculture is currently 
blamed largely for the unfavourable situations of soil and 
environmental degradation. Organic agriculture offers a 
cheap means of replenishing depleted soil nutrients while 
empowering farmers to afford income generating 
agricultural practices.  

Although farmers mentioned some constraints in 
practising organic farming, the very positive views on 
organic farming compared to conventional farming. Organic 
farming involves using biological and cultural methods of 
pest management on the other hand for nutrient 
management is done through organic materials, virtually 
excluding expensive synthetic chemicals such as mineral 
fertilizers. (Gosling et al., 2006)   found  that the limited  use  
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Table 8. Organic and conventional fruit production in % of the respondents 
 

Practice Response Madeke(n=40) Kiwangwa(n=40) Mwanambaya(n=40) 
Organic and conventional Yes 60ab 55b 65a 
 No 40b 45a 35c 
Conventional Yes 55a 45b 60a 
 No 45b 55a 40c 
Organic  Yes 5b 10a 5b 
 No 95a 90b 95a 

 

Values within rows with different letters are significantly different (p ≤ 0.05). 

 
 

Table 9.Constraints of organic agriculture in % of the respondents 
 

Constraints Madeke(n=40) Kiwangwa(n=40) Mwanambaya (n=40) 
Lack of capital  20a 17.5b 17.5b 
High organic certification costs 20a 17.5b 15c 
Knowledge of quality  17.5a 12.5b 12.5b 
Market skills  5c 15a 12.5b 
Post-harvest losses 10a 9.8b 10a 
Lack of publicity 10a 9.2b 10a 
Poor infrastructure  6b 10a 10a 
Inadequate market information 5b 4.5c 7a 
Pest and diseases 6.5a 4c 5.5b 

 
 
 
of natural biocides in organic agriculture and absence use 
of soluble chemical fertilizers means organic agriculture 
dependents largely on biological processes for the supply of 
nutrients like N2 fixation, and protects crops from pests and 
disease. Farmers have realised that through organic 
farming can increase household incomes, because they can 
benefit from cash savings, as there is no need to purchase 
synthetic pesticides and fertilizers. Chongtham et al. (2010) 
found that the cash incomes earned from organic fruits 
enabled households to raisethe amount and quality of food 
bought in the market. In addition, extra income is gained 
through selling surplus produce, premium prices are 
obtained for certified organic produce in export markets 
and some domestic markets, and there is the possibility of 
adding value to organic products through processing 
activities, like production of dried fruits. 
 
Constraints of organic agriculture 
 
The constraints facing farmers in organic farming in 
Madeke, Kiwangwa and Mwanambaya villages are indicated 
in Table 9. Currently, farmers sell their products directly to 
the market or buyers come to buy the product in the farms. 
Most of farmers could not store the products for long 
periods. (Norman, 2003) found in his study that lack of 
suitable and appropriate storage facilities on the farms and 
the perishable nature of horticultural produce, makes 
farmers to have no means to preserve their harvest during 
peak production periods and to avoid incurring losses, 
when the fruits stay for more than two months before 
reaching consumers. In the case of mangoes and 
pineapples, these fruits could also be dried and for passion 

fruits there is a need to have small-scale juice extraction 
facilities. 

Lack of capital was mentioned by 20% of respondents in 
Madeke village, which was 2.5% higher than in Kiwangwa 
and Mwanambaya villages. Respondents in Madeke village 
mentioned high organic certification costs by 20%, which is 
2.5 to 5% higher than in Kiwangwa and Mwanambaya 
villages. The study done by Hine and Pretty (2006) found 
the certification cost being a problem as well in organic 
fruits production. Madeke village is located a bit far from 
district centre, where farmers could access credit facilities 
easily. Knowledge of quality assessment has been found to 
be problem, when they want to sell their products in the 
market. The problem of quality assessments was 
mentioned by 17.5% of respondents in Madeke village, 
which was higher than in Kiwangwa and Mwanambaya 
villages. The problem was that the conventional fruits look 
better than organic fruits, leading to poor quality assurance. 
Market of organic pineapples in Madeke village were 
organised by Dabaga, a company that bought pineapples 
produced in organic production system directly from 
farmers. For this reason the response of market skills was 
5% compared to Kiwangwa and Mwanambaya villages, 
with 15% and 12.5% of respondents, respectively.(Norman, 
2003)found that the productions of fruits especially in 
Africa are affected due to lack of assured markets and 
difficulties to sell their products during periods of high crop 
production. In the study done by (Naluwairo, 2005) the 
constraints facing the development of organic agriculture 
were market demand, accessibility and penetration. In 
Madeke villages the pineapples are harvested during the 
raining season and it  is  difficult to transport huge amounts  



 
 
 
 
of them. In Kiwangwa and Mwanambaya villages, 10% of 
respondents complained on poor infrastructure, which is 
5% more than response in Madeke village. In Madeke and 
Mwanambaya villages 10% of respondents mentioned 
problem of publicity, this shows that advertisement of their 
products is important for the fruits to fetch better prices. In 
Mwanambaya village complains on inadequate market 
information was 1.5% to 2% higher than in Madeke and 
Kiwangwa villages. Normally during peak harvesting 
periodsthedemand of pineapple fruits is low. Therefore 
there is a need for assistance in the acquisition of accurate, 
timely and relevant information to help farmers to plan 
production and marketing. Also the farmers have to 
understand why prices change both in the short run and the 
long run as well as how to interpret prices, so that they 
could know what and when to produce. 

In the study done by (Agona et al., 2002) they mentioned 
that there is a need for continuous training in fruit 
processing in order to improve on quality assurance and 
control, business planning and management so that farmers 
can be competitive and sustainable in the market. It has 
been found that horticultural marketing networks are 
necessary for the wholesale markets, which are mostly 
located in urban centres. For fruit producers it is important 
to have access to accurate market information. Farmers 
experienced high post-harvest losses before selling their 
products due to the perishable nature of the fruits; this was 
10% in Madeke and Mwanambaya villages. It is important 
to handle the fruits very carefully, so that the post-harvest 
losses can be minimised and to ensure that the products 
reach both local and foreign consumers in an acceptable 
condition. Unavailability of storage space and facilities has 
been a problem in handling products that reach and leave 
the markets. The availability of cold places for wholesaler 
will reduce product spoilage and permit the farmers to 
control their market effectively and there would be no need 
to sell their products on the same day. 

There is incidence of pest and disease in organic 
agriculture due to minimal use of chemical pesticides and 
insecticides. In Madeke village 6.5% of respondents 
mentioned compared to Kiwangwa and Mwanambaya 
villages with 4% and 5.5%, respectively. Farmers found 
that the problem of pest and disease affect their fruits, 
because the natural pesticides, which they apply in their 
fields, are sometime not effective to reduce number of 
invading pests. 
 
Opportunities for organic fruit production 
 
Organic fruit production can contribute to meaningful 
socio-economic and ecologically sustainable development, 
especially in developing countries like Tanzania. (Gibbon 
and Bolwig, 2007) mentioned that farmers who were 
certified in organic farming earned significantly higher 
profits than the conventional farmers. Basic farming 
practices for the majority of farmers are traditional; so it is 
easy to convert them from conventional to organic farming. 
Organic matter improves   water   infiltration in so  doing  it  
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reduces soil erosion from surface runoff, and diversifies 
soil-food webs as well and assists circulation of nitrogen 
from biological sources within the soil. In organic farming 
the use of compost and other organics to the soil tend to 
increase the number of species of microbes present in the 
agro ecosystem (Van Elsen, 2000).  According to (Kuo et al. 
(2004) organic farming avoids synthetic inputs such as 
pesticides and fertilizers due to negative effects in the 
ecological balance and on the other hand agricultural 
practices such as crop rotation, proper spacing between 
plants and composting incorporates organic matter into the 
soil. In conventional farming a lot of man-made resources 
are needed while organic farming makes use of functional 
integrity of the system (Boelling et al., 2003). Organic 
farming depends on the local environment i.e. soil, water 
and less powerful tools like heavy equipment. There are 
efforts to promote organic farming by government and non-
governmental organisations and this could create 
awareness to consumers on the importance of organic 
products for smallholders and raise their incomes 
(Raynolds, 2000). Organic farming and drying of pineapple 
is well worth the extra effort because of the income benefits 
for the household and savings for further investment 
(Garibay and Jyoti, 2003). Dried fruit production could be 
among the sources of cash for the farmers and create 
employment. 

 In study done by Chongtham et al. (2010) it was found 
that 45% of farmers realised that drying is a value addition 
and they could get more profit than selling as fresh fruits. It 
was noted that fruit drying is necessary during peak 
pineapple season, when it could be dried in bulk quantities 
and store for long periods. Normally, during peak season 
pineapples are plenty and cheap, so the large and medium 
size pineapples could as well be dried (Chongtham et al., 
2010). In Tanzania there is abundant availability of solar 
radiation resource to almost the entire country throughout 
the year and receives between 2800 to 3500 hours of 
sunshine per year and has a global radiation between 4 and 
7kWhm-2 day-1. An average solar flux in some parts of the 
country based on 24 hours could be as high as 300Wm-2or 
more (GTZ, 2010). The lowest annual average radiation 
value in the country is found to be 15 MJ m-2 day-1, while the 
maximum value is 24 MJ m-2 day-1(Alfayo and Uiso, 2002). 
Drying is a technology method of post-harvest food 
preservation that can greatly improve access to and 
economic gain from fruit produce between harvest periods. 
Fresh fruits often have little economic value, especially 
during harvest time. The transport costs could be reduced 
and shelf life of agricultural products could be extended 
through drying and processing of fruit into juice.  Also fruit 
harvesting is based on seasons and as a result during 
harvesting time a particular fruit flood the market, but is 
then often unavailable outside of season. Dried fruits could 
stay for long a period if sealed correctly, which means that 
they could be stored and sold in off-season.  

The extraction of juice could be another strategy that 
farmers might adopt to maximize returns from their fruit 
products. Efforts    to    promote  also  the growing  of other  
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crops both for home consumption and joint marketing i.e. 
local market but also export has a positive effect on 
sustainable farm management as well as resulting in 
improved livelihood of farmers and decreasing their 
economic dependence on a few enterprises. According to 
Tumushabe et al. (2007), Uganda exports only 30 tons of 
dried organic fruits annually, which are mainly apple 
banana, mango, papaya and pineapple, while the total 
world demand for dried organic fruit is estimated at 
164,000tons. Organic farming applies organic principles, 
whereby management of local resources like local seed 
varieties, manure, etc. is done efficiently and therefore cost-
effectively. There is also a high demand for organic 
products at local and international level, which could 
influence the growth prospects and offer creative 
producers and exporters in the developing countries 
excellent opportunities to improve their income and living 
conditions. 
 
 
Conclusion 
 
Intercropping and crop rotation being the main practice in 
organic farming and fruit production were realized to be 
important agricultural practices. It was found that the 
production of organic fruits is beneficial to farmer. 
Producer could earn more than 2,300 Euro per acre of 
mango and passion fruits, for pineapple up to 7,000 Euro. 
Most production is done on a small-scale basis, thus 
farmers get less income. High organic certification costs, 
lack of capital and post-harvest losses are among the 
constraints most mentioned as in organic farming. It has 
been realised that practising organic farming is cheap and 
has low risk for most smallholders’ farmers, because they 
do not need to spend their resources in purchasing 
synthetic fertilizers and pesticides to operate their farms, 
which lead to high economic risk when there is crop failure 
due to falling price or lack of market of their products. In 
organic farming smallholder farmers may have opportunity 
to utilize their traditional farming practices with low capital 
investments costs. 
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