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Summary
Mushroom cultivation was first introduced to Tanzania in 1993 by the Ministry of Agriculture
and Cooperatives under the sponsorship of the International Fund for Agricultural
Development. The focus was on cultivation of oyster mushrooms (Pleurotus spp.) and the
first strains to be cultivated were obtained from Belgium. In the same year, the Applied
Microbiology Unit of the University of Dar es Salaam started research on mushroom science
under the sponsorship of NUFFIC (Dutch government) in 1993-1998 and SIDA/SAREC in
1998-2003. This report presents findings of a survey on status of the industry that was carried
out in 5 regions of Tanzania famous for growing mushrooms between October 2006 and
March 2007. The report also presents findings of a case study of a typical mushroom farmer.
Information was gathered by directly talking to growers at their farms and administering a
questionnaire, and taking photographs. The project has so far resulted in about 4000
smallholder mushroom farmers in 10 regions estimated to produce a total of 960 tons of fresh
oyster mushrooms annually. The value of the mushrooms produced is estimated at TSh 3840
million (Euro 2.8 million). The market is local, and the current retail price is in the range of
TSh 1500-4000 (Euro 0.9-2.4) per kg of fresh mushrooms with no middlemen involvement.
The oyster mushroom is so far the most commonly cultivated. The currently cultivated
species include Pleurotus flabellatus, a local mushroom, Pleurotus sajor- caju imported from
India; Pleurotus sp. HK 37 obtained from South Africa; Pleurotus sp. WC 814 and Pleurotus
sp. WC 537 both obtained from Uganda; and Pleurotus florida obtained from Mauritius.
Sorghum is the most commonly used spawn carrier, and banana leaves, rice straw, bean trash
and cotton waste are common substrates. The industry is constrained by economic factors,
inadequate knowledge and skills of the farmers, and pests and diseases. Concern areas that
need intervention to enhance the development of the mushroom industry in Tanzania are
briefly discussed.
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PART ONE : GENERAL STATUS OF MUSHROOM CULTIVATION IN TANZANIA
1.BACKGROUND
Mushrooms are the fruiting bodies of higher fungi. They are not plants and differ from them
in that they lack the green chlorophyll that plants use to manufacture their own carbohydrates
i.e. “food and energy”. Tanzania is endowed with a rich diversity of wild edible mushrooms
and people like to gather and sell them at the market or in roadside stalls. Over 60 edible
mushroom species have been identified (Buyck et al., 2000; Härkönen et al., 2003, Tibuhwa,
2001).
People from many tribes in Tanzania eat wild mushrooms (Härkönen et al., 1995). Being rich
in proteins and vitamins, mushrooms are a potentially valuable and relatively cheap source of
proteins, particularly for the low-income section of the population. However, their seasonal
availability makes wild mushrooms an unreliable source of proteins. To improve on their
availability, their cultivation needs to be developed.
Mushrooms have become a multi-billion dollar industry and the demand is increasing sharply
due to modern consumers seeking health-added benefits to their food. Worldwide production
of cultivated mushrooms is estimated at 5 million tons. The leading countries are China, the
US, the Netherlands and France (Chang, 1999; FAO, 2002). In Africa, mushroom farming for
either the local or external markets is in most countries at its infancy. It is only South Africa,
Zimbabwe and Kenya that have been reported to produce mushrooms at commercial scale
(FAO, 2002).
Tanzania being mainly an agricultural country has a big potential to become one of the
commercial producers of cultivated mushrooms. This is because she generates large quantities
of agro residues which are potential substrates for growing mushrooms. An annual production
of organic residues from sisal, sugar cane and cereal processing was estimated at 615,000
tons and that of cereal straws was estimated at 7 million tons (Kivaisi and Magingo (1998).
Assuming a Biological Efficiency (BE) of 70%, the potential for annual oyster mushroom
production from 40% of the cereal straws alone, was estimated at 2 million tons (Kivaisi and
Magingo, 1998).
Mushroom cultivation was first introduced to Tanzania in 1993 by the Ministry of Agriculture
and Cooperatives. To support the adoption of mushroom cultivation technology in the
country, the Applied Microbiology Unit (AMU) of the University of Dar es Salaam (UDSM)
embarked on mushroom science research in 1993. The research was funded by NUFFIC
(Dutch government) under the Applied Microbiology project (1995-1998) and SIDA/SAREC
under the Propagation of Mushroom and Plants project (1998-2003. Through research
training, AMU identified locally available substrates that are suitable for mushroom
cultivation (Chuwa et al., 1996; Mshandete, 1998 and Mtowa, 1999, Kivaisi et al., 2003) and
succeeded to isolate and grow on agricultural substrates two Tanzanian wild mushrooms,
Oudemansiella tanzanica nom. prov. (Oriyo, 2002; Magingo et al., 2004) and Pleurotus
flabellatus (Mshandete,1998; Kivaisi and Magingo 1999; Mamiro, 2003). Efforts to identify
and classify more indigenous edible wild mushrooms have also been done by AMU. Thirteen
Cantharellus species (Buyck et al., 2000) and two Termitomyces species, namely T. clypeatus
and T. umkowaanii (Tibuhwa, 2001) were identified. They all appeared for the first time in
Tanzania’s record. Furthermore, during its first training course for mushroom growers in
1995, AMU initiated the formation of the Tanzania Mushroom Growers Association which
through its members is spearheading the spread of the mushroom cultivation technology.
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After its introduction, mushroom cultivation was promoted by the sponsorship of the
International Fund for Agricultural Development (IFAD) through training of the first growers
in three regions: Dar es Salaam (1994), Arusha (1995) and Mbeya with the establishment of a
spawn laboratory at Uyole Agriculture Research Institute in 1996. The focus was on
cultivation of oyster mushrooms (Pleurotus spp.) and the first strains to be cultivated were
obtained from Belgium, and later from the Kawanda Agricultural Research Institute in
Uganda.
From zero growers in 1993, the Tanzania Mushroom Growers Association estimates the
current number of mushroom growers countrywide at 4000 producing 960 tons of oyster
mushrooms annually. This is a multiplier effect where the first teachers who were academic
scholars had their students teach new people. To be able to engage more farmers effectively,
simple mushroom cultivation manuals and handbooks are needed. Although several
mushroom farmers’ manuals are available, they are mostly in English and designed for welleducated societies, and so far only one is in Kiswahili, a language understood by most
Tanzanians. However, the already available manual covers only one mushroom type, and
does not cover all basic aspects. AMU therefore, proposed a more elaborate farmer’s
handbook on mushroom farming in Kiswahili. The handbook will cover in simple terms: 1)
the biology of mushrooms 2) wild mushrooms including the poisonous ones 3) basics of
mushroom cultivation 4) mushroom houses 5) cultivation of oyster (Pleurotus spp.) and
paddy straw (Volvariella volvacaea) mushrooms, 6) mushroom pests and diseases 7) postharvest handling and marketing and 8) some mushroom dishes. Prior to writing of the
handbook, it was necessary to gather information on the prevailing situation and farmers’
needs, and hence this survey was conducted in mainland Tanzania.

2. METHODOLOGY
Visits were made to 39 individual farmers and 44 groups (societies) (with 531 members)
between October 2006 and March 2007 in selected regions reported to cultivate mushrooms
(Tanzania Farmers Association, personal communication).The regions included Dar es
Salaam; Coast, Kilimanjaro, Mbeya and Kagera. Information was gathered on motivation for
venturing into mushroom cultivation, species grown, training, substrates used and their
preparation, availability of spawn and cost, yields and selling prices, mushroom houses, pests
and diseases, cost of establishing a farm, benefits and challenges. Information was gathered
by directly talking to the farmers at their farms, and administering a questionnaire (see
Appendix 1, page 41). Where appropriate, the activities were documented by taking
photographs.
3. WHO IS CULTIVATING MUSHROOMS AND WHY?
Mushroom cultivation is an activity carried out by all, young and old, of both genders, in
groups (society unions) and individually. Women constitute about 80% and 50 % of society
members in Kagera and Kilimanjaro, respectively. At individual level, the number of females
and males involved in this activity is about equal. Ninety percent (90%) of the interviewed
individual farmers and groups are cultivating mushrooms to get a better nutrition for their
families and as a source of income. For the remaining 10% of the interviewed farmers, this
activity is solely for income generation. For some of the youths, this is the only money
generating activity and their employment.
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4.TRAINING AND LEVEL OF SKILLS OF FARMERS
The interviewed farmers mentioned 15 trainers in mushroom cultivation. Of the 15 trainers,
only 2 are research institutions and the rest are either individuals or NGOs/CBOs. Training is
also done informally where farmers teach fellow farmers and in some cases, more than one
trainer trains one farmer. According to these farmers, this practice results in confusion
because each trainer gives different instructions which are sometimes contradicting. Training
was reported to vary from one (1) to thirty (30) days and in some cases no course notes were
provided. In such cases trainees had to rely on their own notes.
Some farmers also expressed dissatisfaction with some of the instructions provided with
regard to measurements. Since they do not have all the tools required, they preferred
alternative means/methods of measuring using easily available materials. Furthermore,
farmers complained about not getting extension services or advice following training courses.
It was reported that this situation is limiting them because they do not know what to do when
the first trial to grow mushrooms fails. Although it was difficult to establish performance in
terms of production, farmers who were trained by fellow farmers and those trained for very
short periods ( 1-3 days) were doing poorly. A list of trainers, locations and training periods
are shown in Table 1.1.
5. SUBSTRATES AND SUPPLEMENTS
5.1 Substrates
Locally available organic materials which are mostly agricultural residues are used as
substrates for mushroom cultivation. Whereas some of these materials are common to all the
surveyed areas, others are specific to some areas. The most commonly used bulk substrates in
all areas are banana leaves, rice straw and bean trash in Kagera and Mbeya regions. Banana
juice pulp and elephant grass are unique to Kagera, and banana stem barks and finger millet
straw are unique to Kilimanjaro areas. Others include cotton seed oil waste, sawdust, maize
stover and peels. The frequency of use of these substrates by the farmers visited is shown in
Fig.1.1
Table 1.1. Mushroom cultivation trainers mentioned by the interviewed farmers
Name of trainer
Anthony Mshandete and family
District Agricultural Officer
Caritas
Chinese
Mamkwe (CBO)
MAYAWA
Mkawo
Moshiro
Muro
Mtupili
Mwamakula
Mwasha-VETA
Kawawa
TIRDO
Uyole Agricultural Institute

Location
(Region)
Kinondoni (DSM)
Rombo (Kilimanjaro)
Mbeya
Moshi(Kilimanjaro)
Moshi(Kilimanjaro)
Bukoba (Kagera)
Moshi(Kilimanjaro)
Moshi(Kilimanjaro)
Kibaha(Coast)
Ilala(DSM)
Ilala(DSM)
Kibaha (Coast)
Kibaha(Coast)
Kinondoni(DSM)
(Mbeya)

Duration
(days)
7
3 to 90
1
8
14
2 to 5
Variable
Variable
Variable
14
30
7 to 14
2
7
30

Sponsorship
Individuals
RFSP
Individuals
Individuals
Individuals
MAYAWA
RFSP-SACCOS
RFSP-SACCOS
Individuals
Individuals
Individuals
Individuals
Individuals
Individuals
Individual

Provision of
Course Manual
Own notes
Course notes
Leaflets
Leaflets
Leaflets
Leaflets
Leaflets
Leaflets
Own notes
Own notes
Own notes
Own notes
Own notes
Course notes
Course notes
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No. of farms

5.1.1 Cost of substrates
Prior to the introduction of mushroom cultivation in the country, agricultural residues were
either left on the farm and burnt before the next crop or used as mulching to protect the soil.
However, after they found use in mushroom cultivation, their value as economic resources
was suddenly realized. Unless these materials are obtainable from a farmer’s own farm, they
are available at a price. Prices vary depending on locality, season, type of substrate and
transport cost as shown in Table 1.2.
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Fig.1.1. Substrates used for mushroom cultivation in the surveyed regions
BL= Banana leaves; SFH= sunflower husks; MS=maize stover; SDU= sawdust;
MPE= maize peelings; CSO = cotton seed oil waste; BJEXT= banana juice
extraction cake; BTRASH= bean trash; EPHGRA= elephant grass; BSB=
banana stem barks; FMST= finger millet straw; GRS= meadow grass
Table 1.2. Indicative prices of some commonly used substrates for mushroom cultivation
Regions

Dar es Salaam
Kagera
Coast and Dar es Salaam
Kilimanjaro
Mbeya
Kagera
Dar es Salaam

Substrate

Cotton seed husks
same as above
Banana leaves
Rice straw
Bean trash
Bean trash
Sunflower hulls

Quantity
(kg)

Price
(TSh)

70
same as above
10
1000
15
10
40

5,000
10,000
5,000
30-40,000
15,000
1,000
2,000

(Euro)
3
6
3
18-24
9
0.6
1.2
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5.2 Supplements
In mushroom cultivation, it is normal practice to increase nutrients, especially nitrogen,
minerals and more readily available carbohydrates in some woody bulk (main) substrates to
stimulate yield of some mushroom species. Small quantities (3-7% of dry substrate) of
nutrient rich materials called supplements are added. In addition to increasing the yields,
supplements have been reported to hasten the production process (Royse, 2002).
Some mushroom farmers in the country do practice supplementation, and others do not,
particularly those using cotton seed oil waste, bean trash and sunflower hulls. All and most
interviewed farmers in Mbeya and Kagera region, respectively, do not use supplements. Some
of the farmers that use supplements were unable to tell the exact amounts. The type of
supplements used is listed in Table 1.3. Although the supplementation rates used are based on
wet substrate weights, some indicate over supplementation with protein- rich brans, a
practice providing conducive environment for fungal contaminants which are potential
competitors to the mushrooms. The supplemented substrates are briefly composted for 1-3
days prior to pasteurization. This helps to soften them and increase their water holding
capacity, and kill some of the contaminants.
As mentioned earlier, supplementation is done to hasten the mushroom production process
and increase the yield. However, during this survey, it was difficult to determine the effect of
supplementation because the real performances of farmers could also not be established due to
lack of reliable information. Information on duration of spawn running, and daily mushroom
quantities harvested by some farmers, however, indicated no marked difference between the
spawn running periods (ranged between 18-21 days) for the supplemented and nonsupplemented substrates. It was also noted that infections with molds were more reported by
farmers who used supplements than those who did not.
Table 1.3. Supplementation rates (% wet wt of bulk substrate
used by some farmers): Values in brackets are weights of bulk
substrates in kg
Maize/Rice bran
56 (32)
26 (70)
40 (50)
50 (50)
5 (40)
10 (50)

Sugar
3.3
1.4
4
4
0.6
0.5

Lime/Ash
3.3
1.4
2
2
2.5
0

6. SPECIES AND SPAWN SUPPLY
6.1 Species cultivated
As far as I am informed, the oyster mushrooms are so far the only successfully cultivated in
the country. Trials to cultivate the button mushroom (Agaricus) and the tree mushroom
(Ganoderma) have been reported. All the cultivated oyster mushroom species have been
imported (Table 1.4). During the survey, it was observed that most farmers could not tell the
exact identity of their mushrooms. To some farmers, the name did not matter because they
believed that it was the only mushroom that could be cultivated. Besides, spawn bottles were
not labelled and information on specific strains could only be obtained from spawn producers.
Fruits of some of the species grown are shown in Fig 1.2.
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Table 1.4. Oyster mushroom species cultivated in Tanzania
Region
Coast and Dar es Salaam

Kagera

Species
Pleurotus sajor caju
Pleurotus sp.
Pleurotus flabellatus
Pleurotus sp.

Kilimanjaro
Mbeya

Pleurotus sp.
Pleurotus florida

Strain type
Not known (Indian strain)
Pleurotus sp. HK 37
A local Tanzanian mushroom
Pleurotus sp.WC 814-Kawanda and
WC 537-Kawanda
Pleurotus sp.HK 37
Pleurotus florida-Mauritius

Fig. 1.2. Pleurotus sp. WC 814-Kawanda (from Uganda) grown in Kagera region (left) and Pleurotus sp.HK
37 grown in Kilimanjaro region (right).

6.2 Spawn supply
Although some of the farmers reported some shortage of spawn, there appears to be a
satisfactory supply. There also appears to be many spawn suppliers, particularly in Dar es
Salaam region, some of whom are even supplying spawn to other regions. Apart from the
known research institutions, private people are very much involved in this business. The list
of suppliers in Table 1.5 is based on information provided by the farmers that were
interviewed and it is hence not exhaustive. However, this information is an indication of
availability of low quality spawn. Spawn production is technical and requires proper facilities,
knowledge and skills, and when it is produced in the back yard, there is concern about quality
assurance and standard. Some of the suppliers produce mother spawn others are middlemen.
Some of the farmers complained about the quality of some of the spawn, which is most likely,
a result of over propagation from mother spawn hence reduced viability. Lack of labels and
user instructions such as storage conditions on spawn bottles is one among many indicators of
lack of quality assurance and standards (Fig.1.3). Sorghum is the most commonly used grain
as mycelia carrier.
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6.3 Spawn concentration
Basing on 100g and 400g spawn bottles used, the spawn concentration ranged between 0.5
and 20 %. It was only very few farmers who could provide reliable information and most
farmers could only guess the weights of their substrate bags. They could however, tell the
number of bags inoculated by one bottle of spawn (weighing 100 or 400 g). The values
presented in Table 1.6 are hence rough estimates. However, these values give an indication
that whereas some farmers are over spawning the substrates by using concentration of 10-20%
which is uneconomical, others are under spawning by using a concentration of less than 1 %.
Table 1. 5. Suppliers of mushroom spawn mentioned by farmers
Name of supplier

Location

Price
(TSh/Eurod) per

Customers

100 g)
SUAa
TIRDOa
Agriculture Research Institute- Uyolea
MAYAWAa&b
Rodney Mwasha and familya
Anthony Mshandete and familya
Mushobozi familyc
Mtupili-Kilimoc
Chinese dealerc
Mamkwe-CBOc

Morogoro town
Dar es Salaam
Mbeya
Bukoba town
Kibaha in Coast region
Dar es Salaam
Dar es Salaam
Dar es Salaam
Dar es Salaam and
Moshi
Moshi

Morogoro and Coast regions
Dar es Salaam
Mbeya and Rukwa regions
Kagera region
Kibaha area
DSM, Kilimanjaro, Morogoro, Mbeya
Dar es Salaam area
Dar es Salaam area

1000 (0.6)
1200 (0.7)
200 (0.1)
500 (0.3)
1000 (0.6)
1000 (0.6)
1000 (0.6)
1000 (0.6)

Kilimanjaro
Kilimanjaro

1200 (0.7)
1200 (0.7)

a

=Produce mother spawn; b= Propagate spawn from mother spawn; c= Status of the spawn production
not confirmed; d= Approximate prices in Euro are shown in brackets; SUA= Sokoine University of

Agriculture; TIRDO= Tanzania Industrial Res.Organization; MAYAWA= Association for Farmers Development
(Chama cha Maendeleo ya Wakulima); DSM= Dar es Salaam.

Table 1.6. Estimated spawn concentrations used. Values in brackets percentages
Wet wt of substrate bag
(kg)

No. of bags spawned

Spawn
(g/kg)

With 100g spawn
1
1
1
2
3
2
2
2
1

20
10
15
2
1
8
6
4
6
With 400g spawn

10
3
2
4
3

1
1
1
1
2

5(0.5)
10(1)
7(0.7)
25(2.5)
30(3)
6(0.6)
8(0.8)
12.5(1.25)
17(1.7)

40(4)
130(13)
200(20)
100(10)
67(7)
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Fig. 1.3 Spawn produced by MAYAWA for Kagera farmers (left) and spawn produced by a
private farmer in Mbeya (right). Note the fruits in some of the bottles and the spillover of spores on the bench.
7. HOUSES AND HYGIENE
7.1 Houses
On the whole, the mushroom houses visited are of low technology, built by using cheap
locally available materials as depicted by the charts in Fig. 1.4. The designs, inside layout and
quality of these houses however, vary from farmer to farmer and in some cases by region as
described below.
Houses in Coast and Dar es Salaam regions
Generally, the quality of these houses is satisfactory considering the scale of the activity and
hence the returns. However, some houses are of unacceptable quality with poor ventilation
and not protected from pests which most likely affects the yields.
Since the weather along the coast is hot, houses have been designed or modified to reduce the
heat. Houses constructed specially for mushroom growing, are mostly rectangular with
pitched roofs and thatched with bundles of coconut leaves, with one door and at least two
windows as shown in Fig.1.5. Inside some houses, the ceiling is lined with manila sheeting to
reduce the heat (Fig. 1.6). Some farmers have modified old and ordinary houses for
mushroom growing (Fig. 1.7). Inside these houses, wooden shelves of various layouts, design
and quality have been fitted to accommodate the mushroom bags (Fig. 1.7). Most houses do
not have dark rooms, and bags for spawn running are covered with a black plastic sheeting or
cloth to provide darkness.

Houses in Kagera Region
For over 95% of the farmers visited, the houses are halfway underground with walls about
one half exposed above the surface (Fig. 1.8. Through this portion of the wall, light and
ventilation are provided. Ventilation is also provided through the grass roof. It was explained
that the semi-underground design is popular because it provides optimal microclimate for
mushroom growing, particularly during the hot dry season. However, in some of the houses,

8

lighting was not adequate for fructification. The bare soil floors, absence of screens and
barriers, and poorly thatched roofs make it easy for pests to enter these houses. Some houses
are close to chicken and goat farms which are potential sources of contamination.
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Fig. 1.5 Typical houses in Kisarawe district, Coast region
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Fig. 1.6. Mushroom houses with manilla sheeting-fitted ceilings in Kisarawe area (left) and
Kibaha (right).

Fig. 1.7. An ordinary house modified for mushroom cultivation in Kibaha area (left). Note the
wooden shelves inside the modified house (right)

10

Fig. 1.8. Typical semi-underground mushroom
growing houses in Kagera. Note the pitched
roofs, the semi-underground wall and
unprotected opening (lower photo).

Houses in Kilimanjaro region
Mushroom houses in this region have walls made of either banana stem barks or wood. They
have two doors, the external one opens into a small room called a laboratory, and the inner
one opens into the main cultivation house where wooden shelves are fitted. However, there
are no dark rooms and spawn running is done under ordinary lighting. All the houses were
fitted with insect screens (Fig. 1.9 & 1.10).

Fig.1.9. Mushroom growing houses made of banana stem barks in Kindi village, Moshi
area. Note the pitched roof and insect screen (right photo).
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Fig. 1.10. A wooden house in Tarakea area, Rombo (left) and layout of shelves inside most
of the houses in Kilimanjaro (right)
Houses in Mbeya Region
Most of the houses have corrugated iron or grass roofs, rough cement floors and brick walls.
Some of the houses have walls made of tree barks (Fig. 1.11). In most cases, no shelves are
fixed and mushroom bags are placed either on the floor or on a wide and long piece of timber
supported by a brick platform (Fig. 1.12). On the whole, the quality of houses could be
improved on ventilation and lighting during fructification. Malformed mushrooms found at
one farm is possible evidence of poor ventilation (Fig. 1.13 ).

Fig. 1.11. Types of growing houses in Mbeya

Fig. 1.12. Inside growing houses in Mbeya. Substrate bags on the floor (left), substrate bags
on shelves (centre), and bags on pieces of timber supported by bricks on the floor
(right).
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Fig. 1.13. A malformed oyster mushroom
found at one farm in Mbeya

7.2 Hygiene
From the observation made on site inside the mushroom houses, the level of general
cleanliness is satisfactory. However, for most of the houses, basic mushroom farming hygiene
principles are not followed as illustrated in Fig. 1.14. Some of the farmers were not even
aware of the requirement for good hygienic practices, not even hand washing. Piles of
infected mushroom bags were seen very near mushroom houses and some houses were
located close to toilets and cattle/pig shelters. This is an indication of lack of proper education
on basics of mushroom farm management. On the contrary, the awareness shown by farmers
in Kilimanjaro region was very impressive and most of the farmers do their best to keep their
houses clean and apply hygienic practices (Fig. 1.15).

70

Ye s

Fig. 1.14. Hygiene practice
situation in mushroom houses
visited

No

6 0

Percent

50

4 0

3 0

2 0

10

0

S p e c ia l
s hoe s

D is in f e c t io n
a t door

S p e c ia l /c le a n
c lo t h in g

D is in f e c t io n
p r io r o r
c le a n in g

13

Fig. 1.15. Special clothing used
by some farmers in
Kilimanjaro

8. METHODS, YIELDS AND POST HARVEST HANDLING
8.1 Methods
Low, simple and cheap methods are used in mushroom farming. Substrate preparation
methods, including chopping, composting, packing of substrates, pasteurization and spawn
running are done manually using mostly locally available materials and tools. Spawn running
and fructification are minimally controlled. A brief description of each of the steps is provided
below.
•

Substrate preparation
o Chopping
For most of the farmers, chopping is done by using a machete, otherwise some
farmers make the work easier by using locally made chopping machines (Fig.
1.16).
o Packing of substrates
Bags of various sizes and colour are used . The bag sizes appear to be dictated
by prevailing weather conditions whereby along the coast where it is hot and
humid, 1-2kg bags are used and in cooler areas, bigger coloured bags
commonly known as “rambo” type (5-10kg) are used. The smaller bags are
often open at both ends while the rambo bags have only one opening. After
substrate packing, the open ends are tied with sisal ropes. Use of coloured bags
is however not appropriate in most cases, these are not virgin plastics and
hence not food grade and have colour pigments which are considered harmful
to health (Pandey, 1998). Furthermore, recycled PVC are known to contain
toxic chemicals known as adipates and phthalates used to soften PVC and can
leak out and get absorbed by the growing mushrooms (Lindquist and
Ikramuddin, 1998).
o Composting
The supplemented substrates are briefly composted prior to packing. After
chopping, they are soaked in water for 24 hours, drained of excess water,
mixed with supplements and then heaped. They are covered with plastic
sheeting or old mats and left to compost for 2-3 days. In Kilimanjaro region,
composting is done in a pit (about 3 ft deep) lined with a plastic sheeting.
Mixing of the bulk substrate with supplements and the wetting steps takes
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place here. The pit is then covered with the overhanging plastic lining or
manila and left to compost (Fig. 1.17).

Fig. 1.16. A grass/straw chopping machine. Fig. 1.17. Composting in a pit
•

Pasteurization
This is done either by steaming for 2-8 hours or by direct boiling for 3-5 hours. Some
farmers pack the substrates in bags prior to pasteurizations and others pasteurise the
substrate before packing. Usually, metal drums fitted with platforms made of either
metal, bricks or even banana stems cut to size (in Kagera areas) are used. To prevent
burning of the substrates, the drums are also lined with either manila, old mats or sisal
bags on the inside.
For steaming, the substrate is placed on top of the platform in the drum and covered
with a metal lid. Firewood or sawdust is used as fuel. Types of stoves used are shown
in Fig. 1.8. These stoves were reported to be more efficient than opening fire on 3stones.

Fig. 1.18. Types of stoves
used for pasteurization.
Note the metal drum on
the fire place (right).

• Spawning
The already packed, pasteurised and cooled substrates in two open-ended bags are seeded
at both ends aseptically using a disinfected spoon. The bags are then loosely tied at both
ends. Some farmers use a so called “collar neck method” whereby the open ends are kept
open by fitting plastic rings after spawning. The openings are closed during spawn
running by using news papers (Fig. 1.19). The loosely pasteurised substrate is seeded in
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layers while being packed in bags by using clean hands for the substrates and a disinfected
spoon for the spawn.

Fig.1.19. Collar neck (left)
and bag tying methods
(right). Note the newspapers covering the
openings in collar neck
bags (left) and a rambo
bag (right)

• Spawn running (culturing mushroom mycelia)
As mentioned earlier, most houses in the Coast and Kilimanjaro regions have no special
dark rooms and the seeded bags are merely placed on shelves in the same room as those
undergoing fructification. Some farmers however, use black plastic sheeting or cloth to
cover the seeded bags for spawn running. On the contrary, farmers in Kagera and Mbeya
regions have special dark rooms for spawn running. On the average, the incubation lasts
18-21 days.
• Fructification
Placing the bags in the “light” rooms or by uncovering and opening the bags induces
formation of fruits (Fig. 1.20). In the case of one-opening bags, holes are usually made in
the bags with a clean knife to allow fruits to emerge. In the collar-neck bags, the
newspaper plugs are removed. Moisture of the colonized bags is controlled by spraying
boiled cooled water twice a day, and relative humidity of the room is increased by placing
containers filled with water on the floor. Water is poured on the floor for houses with
cement floor. Only one farmer was found monitoring temperature and relative humidity in
the growing house.

Fig. 1.20. Fruit formation from double open-ended bag (left) and one with holes (right).
Note the malformed fruits which was likely due to poor ventilation in the
growing room (right).
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8.2 Yields
In all the regions visited, the scale of the cultivation is very small ranging from a few bags
with 40 kg to 600 kg of wet substrate in batches every 3 months. Farmers that cultivate
mushrooms throughout the year harvest a maximum of 4 crops. On the basis of information
from some of the farmers, 2 kg of wet substrate on the average yields 500-650 grams of fresh
mushrooms in 4-6 flushes. Cotton seed oil waste and sunflower hulls were reported to give
higher yields than other substrates. Basing on the yield of 500g of mushrooms per bag of 2 kg
of wet substrate, production per growing cycle can be roughly estimated to be in the range of
10-150kg with an average of 60kg per farm. It was difficult to obtain realistic production data
because almost all of the farmers do not keep proper records of their daily harvests. Most of
them do not even have weighing balances, and weigh their mushrooms at a nearby shop
before selling.

8.3 Post-harvest handling and preservation
After harvesting, mushrooms are often packaged in transparent plastic bags and quickly
transported to the market. This is because most of the farmers have no refrigerators and risk
the chance of mushroom spoiling in case of delays. The farmers with weekly tenders to
supply to restaurants or supermarkets have refrigerators for storing fresh mushrooms awaiting
transportation. This is because the daily harvests do not suffice the required orders and hence
need to accumulate the mushrooms.
In all the areas that were surveyed, drying is the only preservation practice known to the
farmers. Some use sun drying others use solar dryers. However, very few dried their
mushrooms because they claimed that dried mushrooms have no market. Some were
discouraged by their trainers that sun drying removes all nutrients. It was also claimed that
solar dryers are very expensive and hence not affordable by the poor farmers.
9.MARKETS AND MARKETING
9.1 Mushroom Markets
Fresh mushrooms are sold mainly locally to individuals in the communities for food and
medicine. Many interviewed growers informed that regular customers were the sick people
particularly, those suffering from diabetes and HIV/AIDS. To enable the low-income people
to afford mushrooms, growers package them in portions of 100 and 250g for selling. Markets
of mushrooms in the visited regions are discussed below.
Coast
On the average, farmers sell their produce to individuals and some of them supply to
restaurants in Dar es Salaam including Sea Cliff, Mövenpick and Steers of which the demand
was difficult to satisfy due to the small-scale level of production. Some of the growers
reported that prices at restaurants were as low as TSh 2000 (Euro 1.2) per kg with no market
guarantee, whereas individuals pay as much as TSh 3000 (Euro 1.8) per kg. It was also
reported that with increased production, one was forced to sell on credit. When asked why
they did not dry the excess mushrooms, the farmers said that dry mushrooms had no market.
Dar es Salaam
Like in other regions that were visited, most of the farmers sell their mushrooms locally to
individuals. Few of them that produce enough mushrooms to satisfy the demands of
restaurants in the city, do supply regularly under some sort of non-binding agreements. It was
reported by one farmer that he was supplying 10kg of fresh mushrooms per week to Steers in
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Dar es Salaam at TSh 2500 per kg (Euro 0.9). The prices in the city per kg of fresh
mushrooms are in the range of TSh 3000-4000 (Euro 1.5- 2.4) for individuals.
Kagera
Fresh mushrooms sell at TSh 1500 (Euro 0.9) per kg at MAYAWA centre (Association for
Farmers Development), an NGO promoting mushroom growing in Bukoba district.
MAYAWA buys mushrooms from members and sells to the public in Bukoba town at TSh
2000 (Euro 1.2) per kg. It is only MAYAWA members who may sell their produce to this
centre. MAYAWA also buys dried mushrooms from its members at TSh 15000 (Euro 9.0) per
kg.
Other growers package their mushroom produce in small portions and sell to individuals. A
kilogram fetches up to TSh 4000 (Euro 2.4) depending on the demand. At restaurants, fresh
mushrooms are sold at TSh 2000 (Euro 1.2) per kg through weekly tendering.
Kilimanjaro
Here most mushroom growers sell to individuals in the villages, and the very few who live
close to Moshi town supply fresh mushrooms to supermarkets. On the average, one kg sells at
TSh 3000 (Euro 1.8) to individuals and TSh 2500 (Euro 1.5) to supermarkets. Many of the
interviewed farmers however, expressed their disappointment on limited market for their
produce and lack of a preserving technology. Throwing away of more than 5 kg of fresh
mushrooms that did not find a market was witnessed at one women group farm near Himo
town (Fig. 1.21).

Fig. 1.21. A heap of mushrooms to be thrown away due to lack of buyers at a women
group farm in Himo town, Moshi (right); one group member showing a
fruiting bag (left).
Mbeya
Fresh cultivated mushrooms are sold to individuals at TSh 1500-3000 (Euro 0.9-1.8) per kg,
and to middlemen at TSh 2000 (Euro 1.2) per kg. These prices vary depending on the
demand, particularly during the rain season when prices fall to TSh 1500 (Euro 0.9) per kg
because people go for cheaper wild mushrooms which are then available in abundance at
market places. Besides, it was informed that some people were spreading rumors that it was
risky to eat cultivated mushrooms because they were genetically modified and hence posed a
health hazard. This rumor was reported to limit the number of people who would otherwise
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try out fresh cultivated mushrooms. Despite this misinformation, in most cases, growers did
not satisfy their customers because of the small scale production level.
9.2 Marketing of mushrooms
As mentioned earlier in this report, the motivation for the people to engage in mushroom was
better nutrition, especially for the sick and income generation. When asked whether they
identified the buyers prior to venturing into this activity, all of them informed that they heard
that mushrooms had a ready market, and once you produce them, they sell very fast. This was
misleading information, and as mentioned above, the only reliable market for these people is
members of their communities. It was obvious that these farmers had no idea on how to
market their produce beyond their communities. With the very little entrepreneurship skills
that they have, some of the farmers appear to be on the right track and need enhancement. For
example, a group of youths in Kibaha area in the Coast region are using special packages with
their logo on them, and others have a shop where they sell mushrooms to people in Kibaha
town (Fig. 1.22).

Fig. 1.22. A mushroom and spawn shop in Kibaha town (left) and a special label used on
mushroom packages for selling by one youth group in Kibaha area (right).
10.BENEFITS
The mushroom growers claimed to benefit from the activity in 3 main ways including: 1)
Income generation 2) Improved nutrition for their families and the sick 3) As self
employment. These benefits are elaborated below.
• Income generation
Although not in exact figures, farmers claimed to make money from selling mushrooms.
This income is used to take care of household expenditure, medical costs, and even to
finance the education of their children. Some farmers claimed to educate their children to
university level using income generated from selling mushrooms. Others have managed to
invest in other projects such as installation of water pipes in their homes, chicken and
cattle rearing, vanilla cultivation, and contributing to building of new homes. An example
of investment and income generated by one farmer in Mbeya district is given in Box 1.1
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• Improved nutrition
Families of most mushroom growers eat mushrooms frequently and in this way gain from the
nutrition. Some of the farmers suffering from hypertension and diabetics use mushrooms as
medicine. Other farmers have contracts to supply mushrooms to HIV/AIDS patients in their
communities on regular basis to supplement their nutrition.

Box 1.1 Investment and income from mushroom growing by one farmer in Mbeya
A. Capital investment

TSh (Euro)

1. Building of a mushroom house (grass roof, brick walls)
2. Pasteurization container
3. Tools
Total

400,000
25,000
26,500
451,500 (268)

B. Cost for one growing cycle
1. Purchase of spawn ( one growing cycle)
2. Transport
3. Purchase of bags
4. Firewood
5. Substrate (free from own farm)
6. Labor
Total cost for one growing cycle

18,000
5,000
5,000
2,500
2, 000
32,500 (19.3)

C. Mushroom production
100 bags (2-3 kg substrates)
each producing 750 grams fresh mushrooms = 75kg
D. Income from mushroom sales
One kg selling at TSh 3000 x 75 kg=
E. Profit on basis of investment of one cycle : E-B=

225,000 (133.5)
192,500(114)

F. Payback time (growing cycles) of capital investment: A/E= 2.3

• As self employment
Some of the youths interviewed were engaged fulltime in mushroom growing. They claimed to
depend on this activity for the livelihood of their families. Other real benefits from mushroom
farming are revealed in a case study report in part two of this report.
11. FARMERS’ CONSTRAINTS
The farmers are faced with a number of problems and limitations which may be grouped in two main
categories: 1) Pests and diseases 2) Socio-economic constraints including inadequate knowledge and
skills. Each of these categories is discussed below.
11.1 Pest and diseases
Like in other agricultural crops, pests and diseases do occur in mushroom cultivation worldwide, and
when not controlled can cause heavy losses. In Tanzania, many of the farmers visited, reported the
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occurrence of a number of pests and diseases on their farms and raised concern about the problems
caused. The main groups of pests include flies, snails and mice; and the main groups of diseases
include black and green molds (Fig.1.23). However, some farmers were not aware that mushrooms
have pests and diseases which is a risky situation for the industry.
The extent of occurrence and types of pests and diseases varied from area to area and even from farmer
to farmer. However, black molds and flies appeared to be common for all the areas with the highest
occurrences in Coast, Dar es Salaam and Kilimanjaro regions. The distribution of the reported pests
and diseases in the surveyed areas is shown in Fig 1.24. Considering the fact that some of the farmers
had no knowledge of mushroom pests and disease and hence did not report anything, it is very likely
that more mushroom farms are infested with pests and disease.

Fig. 1.23. Spawn bottle infested with green mold (left); a mushroom mycelium colonized substrate
bag infested with green mold (centre); bags infested with black mold (right).
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Fig. 1.24. Occurrence of pest (left) and diseases (right) of mushrooms at visited farms
Some of the farmers that reported the occurrence of pests and diseases also gave information on
control methods. To control flies, farmers use wire mesh at all openings into the mushroom houses,
remove infested substrate bags from the houses, and even use insecticides. In Kilimanjaro region, in
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addition to the above methods, they use a medicinal plant called Mexican Marigold (Tagetes minuta)
(Fig. 1.25) to prevent pests from entering the mushroom houses. The plants are planted around the
houses and some leaves are placed inside the house during fructification. Tagetes minuta is well
documented for its pesticidal properties (HDRA ,2000).

Fig. 1.25. Mexican Marigold around a mushroom house in Kindi village, Moshi (left). Note the white
flowers (right)
To control snails, some farmers use ashes and others use lime to control molds. Details of occurrence
of the pests and diseases, and control methods are provided in Table 1.7.

Table 1.7 Pests and diseases
Region

Pests

Diseases

Coast and Dar
es Salaam

• Mice
• Flies
• Snails

Green mold

Control
Measures
Use of wire
mesh at all
openings for
insects

Remarks
Most farmers
are not aware of
mushroom
diseases or
pests. They said
that they were
not taught
about diseases.

22

Kagera

• Mice
• Flies
breeding in
bags
destroying
entire crop
• Crickets
• Snails
• Squirrels

• Yellow /Red
molds during
spawn
running
• Black, green
molds during
fructification

Kilimanjaro

• Mice
• Small black
and brown
flies that
breed in the
substrate
after
colonization
• Red insects
that eat
mushrooms

• Green mold
reported to
cause
mushrooms to
dry even with
watering
• Brown mold
• Black mold

• Snails

Mbeya

• Termites
• Snails
• Mice
• Small flies
reported to
eat
mushrooms
and make
them dirty

• Flies infested
bags are
removed
• Monitoring
of bags for
mold
infestation
• Use of
methylated
spirit to clean
them out in
time

• Use of
Mexican
Marigold
(Tagetes
minuta) to
control insect
infestation
• Injection of
lime solution
into infested
bags to control
black mold
• Use an
insecticide
‘Virdi” outside
the mushroom
house to
control brown
flies
• Black mold
• Use ashes to
associated with control snails
bean trash
• Use Valium
substrate
in tomato to
control mice
• Mushroom
• Use
malformation insecticide
“Actelic” to
control flies

Some farmers
not aware of the
possibility of
disease or pest
occurrence

• Bags
infested with
mold were
seen in the
vicinity of
most
mushroom
houses

• Use of
pesticides
should be the
last resort
• Mushroom
malformatio
n was most
likely due to
too much
carbon
dioxide
since
ventilation
was limited
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11.2 Economic and technological constrains
The farmers reported the following economic and technological constrains:
• Small investment capital
Due to low incomes, the investment capital is also low in the range of TSh 50,000-400,000
(Euro 30-237). Hence many are cultivating mushrooms at a very small scale, which is only
enough for home consumption and selling to neighbours. With such a situation, the activity
cannot suffice as a reliable money generating activity for a family.
• Limited markets and marketing skills
Problems related to markets are three fold: 1) Very small scale and farmers fail to supply the
required mushroom quantities 2) In some areas, there is simply low demand for mushrooms 3)
Farmers do not know how to market their produce
• Limited knowledge and lack of extension services
Training is done by anybody, and farmers are misled. Some important aspects including post
harvest handling and diseases are not addressed. Some farmers have to throw away unsold
mushrooms during the bumper harvest and others are concerned about the high cost of solar
dryers for preserving excess mushrooms. Besides, mushroom cultivation is not being promoted
by any ministry at national level, and there is no extension services provided to the farmers.
This means that farmers are on their own after receiving the initial training. With such a
situation, the industry cannot develop.
•

Bad spawn and shortage
As mentioned earlier, the supply of spawn is done haphazardly by anyone just to make quick
money. This is undermining quality and affecting proper development of the industry in the
country. It is a challenge to control this activity within the framework of the privatization
policy.

•

Shortage of water
Mushroom growing requires water, and with a shortage, the activity becomes expensive
because one has to buy water from vendors.

•

Transport to sell produce
Fresh mushrooms are easily perishable goods and need to be sold as quickly as possible once
harvested. In the absence of reliable transport, farmers who live far away from the markets find
it difficult to bring their mushrooms to the market while they are still fresh. When the transport
cost is high, it is not even economic to sell far from home.

12. EFFORTS TO PROMOTE MUSHROOM CULTIVATION IN TANZANIA
Since the introduction of mushroom cultivation, efforts to promote it have been made at institutional
and individual level. National institutions that made an early impact were AMU at the University of
Dar es Salaam, the Tanzania Commission for Science and Technology (COSTECH), the Zero
Emission Research Initiative (ZERI), the Sokoine University of Agriculture (SUA), the Agriculture
Research Institute-Uyole and later the Tanzania Industrial Research and Development (TIRDO). All
except ZERI and COSTECH run training courses, supplied spawn to growers, and provided technical
advice. ZERI facilitated capacity building at TIRDO and COSTEC took the coordination. SUA under
the TARP-SUA project wrote the first manual for growing oyster mushrooms entitled “Uzalishaji wa
Uyoga”(Mushroom Production).
Recently, a number of initiatives have been put in place to promote mushroom cultivation in regions.
These include the Eastern Region Mushroom Cluster Initiative (ERMCI), the Rural Financial Service
Programme in Kilimanjaro (RFSP), and MAYAWA in Kagera.
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ERMCI was established by the College of Engineering and Technology of the University of Dar es
Salaam in 2006 with a view to develop a mushroom industry in the eastern region. Among many
objectives, the cluster aims at establishing a mushroom collection centre, to train on wild mushroom
picking and handling, upgrade training on mushroom production, identify and recommend best locally
available substrates and introduce new mushroom varieties. The activities of the cluster are financed
by SIDA/SAREC.
RFSP, which is sponsored by IFAD under the Prime Minister’s office, is promoting mushroom
cultivation with respect to training, access to spawn and marketing in Kilimanjaro region. Sometimes
financing is provided in terms of loans for those groups affiliated to Savings and Credit Cooperatives
(SACCOS).
MAYAWA was founded and registered in 1997 and it is supported by TRIAS, a Belgian NGO. The
associations is aiming at improving nutritional status of the farmers in Bukoba district through
mushroom cultivation and increase the sustainability of agriculture by reusing organic wastes. The
association provides the following services to farmers:
 Production and distribution of spawn and necessary inputs
 Training of farmers in mushroom production
 Follow up and monitoring of the oyster mushroom farmers
 Purchase of the produced mushrooms
 Sun drying of the mushrooms
 Marketing of fresh and sun dried mushrooms
The above efforts are however, not coordinated at national level which is leading to duplication of
efforts.
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PART TWO: MUSHROOM GROWING BY UPENDO CAROL MKAPA:

A CASE STUDY AT
CHANGANYIKENI VILLAGE, KAWE WARD, DAR ES SALAAM

JANUARY-MARCH 2007
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MUSHROOM FARMING BY UPENDO: A CASE STUDY
1.PREAMBLE
Efforts to promote mushroom cultivation in Tanzania have been very successful. From zero
farmers in 1993, the current number of growers is estimated at 4000. To get a clear picture on
the performance of a typical farmer, a case study was carried out. The production process was
monitored and the farmer participated by demonstrating all the steps and recording
temperature, relative humidity during spawn running and fructification periods, as well as
recording all weights of mushrooms harvested from individual bags which were numbered for
identity. The farmer was responsible for planning the data recording system. Although during
the survey I was impressed by a number of farmers whose stories are interesting, I could only
cover one due to limitations of time, distance and finances.
2. INTRODUCTION
Miss Upendo Carol Mkapa lives in Changanyikeni village located in Kawe ward in
Kinondoni district in Dar es Salaam region. She is 31 years old and has 7 years of primary
school education. She has however, enhanced her knowledge and skills by attending a number
of short term courses including tailoring, mushroom cultivation and mushroom seed (spawn)
making.
Upendo started mushroom cultivation in 1999 after attending a one week course offered
privately by Dr Anthony Mshandete of AMU, UDSM1. She informed that during her first
trials to grow mushrooms, she relied very much from frequent advice from her trainer until
she gained confidence. Upendo said that she also depended on the instructions booklet that
she got from her trainer which she still uses even today.
Upendo was motivated into mushroom farming by its prospects to generate quick money.
Because she was unemployed after primary education, she was looking for some serious
activity to support her livelihood. Initially, she got support from her relatives to start a
mushroom growing farm and with time became self-supporting.
3. UPENDO’S WAY OF GROWING MUSHROOMS
3.1 Mushroom species cultivated
Upendo grows Pleurotus sajor-caju and Pleurotus sp. strain HK 37 which she obtained from
her trainer. P. sajor-caju was imported from India and the HK 37 strain was obtained from
South Africa through TIRDO. Upendo makes her own spawn and keeps stock mycelium on
Potato Dextrose Agar (PDA) slants in the refrigerator, at home. Upendo also has access to
stock cultures kept at the Department of Molecular Biology and Biotechnology (former
AMU), UDSM.
3.2 Substrates and supplements
She uses dry banana leaves that are freshly cut from the trees, and dry rice straw as bulk
substrates for growing the mushrooms. When both substrates are available in abundance, she
normally mixes them in a 1:1 ratio. Pendo also uses supplements to enhance the yield of her
mushrooms. Her supplementation formula is shown in Box 2.1 These substrates and
supplements are not free and their cost is elaborated in the cost – benefit analysis section.

1

Dr Mshandete was trained to MSc level by AMU, UDSM where he worked on cultivation of local mushrooms
under the Microbiology project sponsored by NUFFIC (the Netherlands).
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3.3 Substrate preparation
The following is Upendo’s protocol for preparing her substrates:
The substrate is weighed, chopped into 2 inch pieces with a machete and soaked in water in
metal drums for 24 hours after which water is drained out completely on clean plastic
sheeting. At this point, the substrate has been softened. Thorough mixing of the substrate
with supplements as specified in Box 2.1 follows this step. The mixture is then piled in a
heap, covered with plastic sheeting and fermented for 3 days. These steps are illustrated in
Figs. 2.1-2.8.
BOX 2.1. UPENDO’S MUSHROOM GROWING SUSBTRATE MIXTURE
• Bulk substrate (dry banana leaves or rice straw)
• Rice bran
• Lime or ash
• Chicken manure
• Sugar
The mixture is fermented for 3 days prior to pasteurization

40 kg
2 kg
1 kg
1kg
0.25 kg

Fig. 2.1. Chopped banana leaves

Fig 2.2. An exact measure of maize bran ready for
mixing

Fig.2.3. Lime and sugar portions

Fig. 2.4. Chicken manure portion
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3.3.1 Packing of the substrates
Upendo uses 2 kg transparent bags with two openings. The first activity is tying of the bags at
one end with a thin sisal rope. In the meantime, the compost heap of which the temperature is
well over 60oC is spread out to cool to room temperature. It was observed that the fermented
banana leaves had a whitish appearance, due to growth of thermophilic fungi involved in the
composting process. The cool substrate is then packed into the bags by compressing after
which they are then tied (Figs. 2.9-2.11). Although Upendo claimed to have 2 kg of banana
leaves in one bag, it was later confirmed that packed bags actually weighed 1.5 kg on the
average. Ninety two (92) bags of composted banana leaves were obtained.

Fig. 2.5. Upendo adding maize bran into banana leaves

Fig. 2.6. Upendo adding lime and sugar

Fig. 2.7. Heaped supplemented banana leaves

Fig. 2.8.A compost heap covered with plastic
sheeting

3.3.2 Pasteurization of substrates
Preparations for pasteurising the substrates done by steaming start with making the metal
drum ready by placing it on the fire place followed by placing a special metal frame at the
bottom. Thirty (30) litres of water is then poured into the drum which is then lined with
manilla sheeting or light sisal sheets to protect the bags from burning when in contact
with the hot drum walls. The bags are then placed on top of the metal platform and the
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drum covered. Often Upendo adds another drum to extend the space to accommodate all
the bags at once. Fire is then made with firewood and kept under supervision. Usually
Pendo hires a helper whom she pays TSh 5000 (Euro 3). Steaming goes on for 3 hours
and the bags are usually left to cool in the drum and later removed and placed on a well
disinfected plastic sheeting (Upendo uses 5 % of “Dettol” which is a domestic
disinfectant containing Chloroxylenol 4.8 % w/v). The bags are then left until the
following day to cool completely for spawning. Pasteurization steps are illustrated in
Figs. 2.12 - 2.17.

Fig. 2.9. Filling the bags

Fig. 2.10. A ready packed and tied bag

Fig. 2.11. Bags ready for pasteurization (left)
Fig. 2.12. Preparation of a metal drum (right)
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Fig. 2.13. A metal platform inside the drum

Fig. 2.14. Lining of the drum

Fig. 2.15. Placing the bags in the drum
Fig. 2.16. A packed metal drum ready for steaming (right photo)
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Fig. 2.17. Fitting of an extender drum on top. The extender is then
lined and packed with substrate bags.

3.4 Spawning (seeding of substrates)
Preparation for spawning of the bags starts by disinfecting the utensils and materials used.
Upendo cleans her spoons, plate for placing of spawn bottles, plastic sheeting for the spawn
portions and hands with the domestic disinfectant. She then removes the spawn from the
bottles and divides it into portions to suffice for inoculating 7 bags of substrates per bottle.
Each bottle is estimated to hold 100g of spawn.
Spawning is carried out with a spoon. A pasteurised bag is opened first at one end and half of
the spawn portion is added and mixed into the substrates. The spawned end is tied and the
other end is opened, spawned and tied. The spawning steps are illustrated in Figs. 2.18-2.21.
The spawned substrate bags are arranged on a shelf in a dark room for spawn running which
takes about 3 weeks.

Fig 2.18. Bottles of spawn used

Fig.2.19. Portions of spawn
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Fig. 2.20. Addition of spawn to a bag

Fig. 2.21. A spawned and tied bag

3.5 Induction of fruiting
Upendo induces fruiting by placing the bags on shelves in a light room which she calls the
growing room provided with good cross ventilation by windows (Fig. 2.22). The bags are
opened by untying at both ends.
3.6 Temperature and relative humidity
During the spawn running, fruit induction and harvesting periods, temperatures and relative
humidity values did not differ much (Box 2.2).
Box 2.2.
Growing conditions during spawn running and fructification
Spawn running
• Temperature (oC)
• Relative humidity (%)
Fruit induction
• Temperature
• Relative humidity
Harvesting
• Temperature
• Relative humidity

29±2
79±1
28±1
79±1
30±2
78±1

Fig. 2.22. Upendo grows her mushrooms in this house
It has been established that for spawn running, oyster mushrooms require darkness, some
ventilation and a relative humidity of 65-70%, and for fruit induction, a relative humidity of
about 90% with good ventilation are required by most oyster mushrooms. On the other hand,
fructification requires that the relative humidity be lowered to 80-85% with adequate light
after pinhead formation (Mushworld, 2004). Despite the fact that in the case of Upendo the
relative humidity values during primordial formation and fructification were much lower than
the recommended values, fruits formed. It is most likely that the type of strain cultivated by
Upendo has its own optimal growing conditions which need to be established. The
fructification pattern obtained could be a result of the prevailing conditions (Fig.2.23).
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3.7 Yields
A total of 56.62 kg of fresh mushrooms were harvested in 33 days from 88 bags (1.5 kg of
wet weight substrate each). On the average, each bag produced about 650g. Basing on the
substrate dry weight (28.6%), Biological Efficiency (BE) calculated as:
BE (%) = (Weight of fresh mushrooms/ Dry weight of substrate) x 100, was estimated at
150%. Fig.2.23 shows a production profile from all the bags. Four main flushes were
obtained, and production was almost continuous. The highest production was obtained during
the 3rd flush. This pattern is abnormal since normally most of the production is obtained
during the first and second flushes. With the information at hand, this pattern may be
explained by sub-optimal primordial formation due to prevailing conditions. Continuous
production for such a long time is not economic when the returns are low.
According to Upendo, the yields she gets vary with seasons, substrate type and mushroom
strain. Regardless of the substrate type and strain, the highest production is obtained during
the cool months of July and August. This study was carried out in hot months (JanuaryMarch) and hence higher yields might be expected.
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Fig.2.23. Mushroom production profile

3.8 Income generated
Upendo sells her produce to individual customers whose demand she does not always meet
due to her small scale of production. The mushrooms are packaged in portions of 200g in
transparent bags for selling and each portion sells at TSh 1000 (Euro 0.6). An analysis of the
cost-benefit is provided below:
Total mushroom production =
Income from sales = 56.62 x TSh 5000 =
Expenses =
Profit

56.20 kg fresh mushrooms
283100
30000
251,100 (Euro 149)
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3.9 Benefits
Apart from her family enjoying mushrooms in their diet frequently, which is healthy, Upendo
has benefited a lot from this activity. From the income she has been making since she started
making profit, she has managed to achieve the following:
1.
2.
3.
4.

Contributes to her family domestic expenditure
Purchased a land plot for TSh 200,000 (Euro 118)
Purchased sewing machines and started a tailoring mart and employing tailors
Pays rent for the tailoring mart space at TSh 300,000 (Euro 178) per year

In addition to the above benefits, Upendo has acquired much knowledge and skills in
mushroom growing and she carries out private mushroom growing courses to some farmers at
her farm. Upendo also makes spawn and supplies to Dar es Salaam, Kilimanjaro and even
Songea. She uses her home made spawn and hence saves time and money.
1.10 Constraints
Like other farmers, Upendo faces problems and challenges. She says her most important
challenge is how to cope with the hot weather. Her mushroom house is not well insulated and
keeping the right humidity in the growing room is difficult. Upendo also says that she often
does not produce enough to satisfy her customers. Her future plan is to expand her farm to
increase production.

35

PART THREE: AREAS OF CONCERN AND SUGGESTED INTERVENTIONS
The mushroom growing industry in Tanzania is 14 years old and has spread to at least 10
mainland regions with over 4000 small holder farms. Assuming 4 production cycles per year
for all the farms and an average production of 240 kg per farm per year, the total annual
production nationwide is roughly estimated at only 960 tons of fresh mushrooms with a
maximum local market value of TSh 3,840 million (Euro 2.8 million). Considering the
amount of available substrates for mushroom cultivation in the country, and the number of
farmers, the current production scale and volume are very small. The survey carried out in
five mainland regions of Tanzania identified a number of concern areas which if appropriate
interventions are taken, the industry could develop faster and production increased
significantly. The concern areas and suggested interventions are summarized in Table 3.1.
Table 3.1 Concern areas and suggested interventions
S.No.
Concern area
1.Scale of production
• Small investment capital

Suggested intervention
• Provide loans to mushroom growers
• Mobilize people under the Tanzania
Mushroom Growers Association

2.Training and level of skills of farmers
• Most of the training done • Courses be formalized and
informally by private trainers
coordinated at district level with more
whose
qualifications
are
involvement of national
questionable.
agriculture/technology research and
training institutions to provide advice
• Training periods too short, and
course instructions notes not • Write and make available mushroom
provided
growing manuals in Kiswahili
• Course instructions not user • Build capacity of district agricultural
friendly e.g. case of alternative
extension officers to provide technical
measuring devices.
guidance to mushroom growers
• No extension services to
• A government organ at national level
mushroom growers, farmers
take responsibility for the crop
discouraged after failed trials
3. Supplementation
• Over supplementation with
• Give proper education to farmers
nitrogen rich materials which has a
potential to provide conducive
environment for growth of fungal
contaminants and competitors to
the mushrooms.
4. Species cultivated and spawn supply
• Mostly oyster mushroom types
which are imported are cultivated.
• Farmers have no knowledge of
type of mushrooms they are
cultivating
• Spawn mostly produced by

• Diversify cultivated species
• Support and carry out research to
domesticate Tanzanian species and
improve strains for adaptability to
local conditions and establish a
culture collection
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private people, and very few
research and training institutions
are involved.
• Some private spawn producers
are backyard producers with no
proper facilities hence low
spawn quality
• Some suppliers over propagate
mother spawn and sell to farmers
hence reduced viability
• Spawn bottles not labelled and
no user instructions provided.
• No institution is providing
quality assurance
5.Spawning rates
• Some farmers are over spawning
which is uneconomical and
others are under spawning which
poses a risk of growth of
competitors.
6. Mushroom houses
• Houses do not have dark and
light rooms, spawn running done
under ordinary light conditions
• Lack of proper lighting and
ventilation in some houses
causing
malformation
of
mushroom fruits.
• Houses filled-up to near the
ceiling with shelves which is not
a recommended practice because
it limits effective ventilation for
removal of carbon dioxide.
• Lack of pest screens
• Houses close to chicken, cows
and goat sheds which are
potential sources of diseases
• Some houses have no shelves and
mushroom bags are placed on the
floor which is difficult for
handling and under use of space
7. Hygiene in mushroom growing

• Spawn production be carried out by
authorized producers
• Quality assurance mechanisms be
developed and executed

• Give proper education to farmers

•

Give proper education to farmers

• Basic mushroom farming hygiene • Give proper education to farmers
principles are not followed by
most farmers
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8. Methods, Yields and Post harvest Handling
• Use of coloured “Rambo” bags
which are considered harmful to
health
• Inadequate time for
pasteurization and packing of
substrates after pasteurization
• Very limited knowledge on
mushroom preservation methods
• Limited market for dried
mushrooms
• High cost of solar dryers
• Complete lack of record keeping
by the farmers
• Under utilization of mushroom
production potential

• Educate the farmers and make
transparent bags available

• Give proper education to farmers
• Develop markets for dry mushrooms
• Provide loans to farmers for expansion

9. Markets and marketing
• Markets are limited and local •
communities are main buyers and
sometimes fresh mushrooms are •
thrown away due to lack of
buyers
• Mushrooms fetch low prices at •
restaurants with non-binding
agreements
• Public misinformed about nature
and
safety
of
cultivated
mushrooms. Some believe they
are
genetically
modified
organisms (GMOs)
10.Pest and diseases
• Lack of awareness on occurrence
of pests and diseases which is a
risk to the industry.
• Use of pesticides in mushroom
houses as first option.
• Inadequate knowledge on how to
control pests and diseases

Give entrepreneurship education to
farmers
Create external markets by
introducing local mushroom dishes
in tourist hotels
Create public awareness on
nutritional status and safety of
cultivated mushrooms

•

Give proper education to farmers
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Appendix 1. Questionnaire to mushroom growers

1. Name and Affiliation
(e.g. membership of a
SACCOS or union)
……………………….
………………………
………………………...
…………………………..

2.. Gender
Male….
Female……..

5. When did you start
growing mushrooms?

6. What was your purpose
of
starting
mushroom
growing?
• For better nutrition............

7. Who are your customers?
• Individuals....................

• For selling ........................

• Institutions................................

• As medicine.....................

• Do you satisfy them?
Yes ......... No.........

Year……………………
• Are you continuing?
• Yes/No

3. Address………….
...................................

Age
15-35.....
36-50.....
51+........

Tel............................

• If not, explain why

• Hotels.............................

4. Area of Residence
Ward...........................
.
District........................
.
Region.........................
..

8. What mushrooms
are you growing?
Oyster
mushrooms.................
Ganoderma.................
Button
mushrooms.................
Others....................

9. When do you grow
mushrooms?

10. Training in mushroom 11. What substrates are you 12.What supplements
using? :
growing
that you use?:

• Whole year..............

• Who
trained
you?..................................

........................................
• Seasonally starting the
month of…….. until
month of ............

• For how long?................

...............................
........

.......................................
........................................

• Did you get a book of
instructions?
Yes/No..................

...............................
.........
...............................
..........
...............................
.............

13.Availability
substrates

of

14.Pasteurization
substrates
(killing
microorganisms):

of
of

• Free or at a cost..........
• Specify
the
:....................

price

17.Spawn
obtainable
from :
1..............................
2...............................
3................................
Specify
weight........and
Price.........

the

• Boiling........Time......
• Steaming............Time.........
• Others.......
….
Explain..........
18. Quality of spawn (seed)
• Colonize the substrate and
give fruits…….
• Colonize the substrate but
no fruits…..
• No colonization ..........

15.Packing of substrates:
• Plastic bags....................
• Others.......................
• ............................

16.
Weight
of
packed bags in kg
...................
.................

19. Spawning (seeding)

20. Production
 How
much
mushrooms do
you harvest per
day
 How
much
mushrooms do
you harvest per
growing cycle?
 How
many
flushes
o

• How many bags do you seed per
spawn bottle.................
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Appendix 1. Questionnaire to mushroom farmers continued

21.Harvesting
and stage

method

• Harvesting by twisting
of stem and gently
pulling .........
• Harvesting by cutting
the stem ....

22. Packaging for selling
Mushrooms packages in:
o Plastic bags........
o Plastic trays.........
o Other methods

23. Selling price
o TSh per kg of fresh
mushrooms.................
o TSh per kg of dry mushrooms
……..

o Size in m square:.........

• Harvest
when
mushrooms are:
o Still young/ ...
o Just mature
o Very mature
25. Hygiene in
mushroom house

the

• Have disinfectant at the
door; Yes../No…..
• Special shoes
• Special clothing

24.Mushroom
house
building materials, size
and plan
• Building materials
Walls.........................
Roof....................;
Floor...................
Doors

o Plan: Describe .............

26. Pests and diseases
• Substrate in bags change
colour................
• Mushrooms have funny
shapes
• Others

27. Cost of starting a farm
• Mushroom house
• Substrates
• Spawn
• Fuel
• Bags
• Pasteurization equipment
• Labour
• Transport
• Others

28. Benefits/ Problems
and challenges
...........................................
• .........................................
• .........................................
• .........................................
• .........................................
• .........................................
• .........................................
........
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