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ABSTRACT
The paper presents baseline results of gathered important information for inference in establishing
optimal production and utilization of Lesser-known (LK) and Lesser-utilized (LU) indigenous agroforestry timber species (IAGTS) in improving incomes of rural communities in Kilosa District. The main
key questions were: what are the characteristics of the sites for establishing LK and LU IAGTS; who
are the main actors in establishing LK and LU IAGTS; what are LK and LU IAGTS and other species
for establishment in the study area and what are the strengths, weaknesses, opportunities and
threats for establishing LK and LU IAGTS in the study area. Data collection was participatory,
involving key stakeholders, participants’ observations and literature surveys. A total of eight villages
were identified as potential sites for nursery establishment with seven main actors’ mostly local
communities engaged in tree planting activities under associations. Five priority LK and LU IAGTS
were identified and selected for nursery establishment. These were: Lonchocarpus capassa
(Mfumbili), Sclerocarya birrea (Mng’ongo), Vitex doniana (Mfudu), Pseudolachnostylis maprouneifolia
(Msolo) and Combretum zeyheri (Mlama mweupe). The strengths and opportunities favouring the
establishment of LK and LU IAGTS nurseries were identified, with a few weaknesses and threats
which needed to be worked upon.
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1.0
INTRODUCTION
1.1
Background
Tanzania with a size of 945,000 km2 has remarkable arrays of vegetation types, ranging from
humid tropical forests, where average annual precipitation exceeds 3,500 mm, to arid semi-deserts
that receive less than 350 mm of rainfall per year. These sorts of vegetation provide sources of
timber for both local and international markets. The country is estimated to contain more than 700
indigenous wood species, ranging from low to high densities. The Tanzanian timber market is
however, dominated by a small number of commercially well-known timber species that are often
used for purposes which other equally suitable and cheaper timber species could be used
(Ishengoma et al., 1998). The commercially well-known timber species include Pterocarpus angolensis
(Mninga), Milicia excelsa (Mvule), Dalbergia melanoxylon (Mpingo), Ocotea usambarensis (East
African camphorwood) and Khaya anthotheca (Mahogany). The bulk of the timber species in the
country are lesser known to users and therefore lesser utilized and are mainly used by traditional
timber users, locally. Since properties of these lesser-known and lesser-utilized timber species are
not known, it is difficult to promote them in national and international markets.
The term lesser-known timber species refers to a mixture of large number of timber species that are
currently lesser known by users and therefore not easily acceptable in national and export markets.
In most cases such species remain in the forest after the well-known timber species have been
harvested (Bethel, 1984; Ishengoma et al, 1998; Youngs and Hammett, 2001; Ishengoma et al.,
2004). Bryce (1967 revised by Chihongo, 1999) and Ishengoma et al. (2000) noted that in some
cases, the well-known and expensive species are presently being utilized for purposes which other
potentially suitable but far cheaper timbers could be utilized. A similar situation has also been
reported to exist in other countries (Barany et al., 2003).
Conversely, the increased rate of deforestation in the natural forests in Tanzania (Burgess and
Clarke, 2000), mainly contributed by cutting trees for provision of timber, wood fuel, agricultural
land and building materials without efforts of re-forestation has exacerbated the demand-supply
situation. Between 1990 and 2000 for example, FAO (2005) estimated the annual loss in the
country’s forest cover at 2 %. Following over exploitation, younger trees with inferior properties are
now being cut to temporarily meet the market demand (Ishengoma et al., 1997).
Intervention is needed to limit the rampant destruction of the forests and at the same time improving
the livelihood of the people. The timber stakeholders need alternatives and the national economies
need better ways to derive value from the remaining forests in order to maintain their many useful
but under-valued functions. One option to this is increasing utilization and market promotion of lesserknown and lesser-utilized timber species which are still plenty and available, but need proper
sustainable management practice. Some of these species have the potential to be incorporated into
agricultural systems with multiple benefits. These are the indigenous agro-forestry tree species
(IAGTS), which from their biomass and ecological requirements, they have potential for carbon
sequestration, hence climate change mitigation.
Agro-forestry is widely practiced in Tanzania, mixing up agricultural crops with trees. Nonetheless, in
most cases, exotic tree species are used in the agro-forestry establishment. Vi Agro-forestry
Programme (2007) reported that there is a serious problem of species selection and tree
management which contributes to poor benefits. Mac Dicken and Vergara (1990), Nair (1993),
Schroeder (1993) and The Woodland Trust (2002) documented the desirable characteristics of
agro-forestry species and pinpointed out that it is important to select the most suitable trees since it is
not easy to replace them once they have been planted. It is evident that a great number of
indigenous timber species of Tanzania have potential contribution as agro-forestry trees with
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multiple benefits (Hines and Eckman, 1993), yet they are not studied and promoted to serve the
purpose.
1.2
Objectives
This study aimed at gathering important information for inference in establishing optimal production
and utilization of lesser known and lesser utilized IAGTS in improving incomes of rural communities in
Kilosa District. The specific objectives were:
a)
b)
c)
d)

To identify and characterize the sites within the study area for establishing lesser known and
lesser utilized IAGTS
To identify and characterize the main actors in establishing lesser known and lesser utilized
IAGTS
To identify the available and other suitable lesser known and lesser utilized IAGTS for
establishing in the study area
To identify and assess strengths, weaknesses, opportunities and threats for establishing lesser
known and lesser utilized IAGTS in the study area

2.0
METHODOLOGY
2.1
Description of the study area
Kilosa District is located between latitudes 5°55’ and 7°53’ S and longitudes 36°30’ and 37°30 E, in
Morogoro Region. All the study villages are found lying between 400 to 600 metres above sea level
and experiencing a mean bi-annual rainfall of between 800 and 1,400 mm. The short rains come in
October to December and long rains in February to May. The overall mean annual temperatures
range between 25°C and 30°C. The soils are poorly drained black clay and loamy, suitable for
maize, paddy, sisal, sugarcane and onion cultivation. According to KDC (2012), the district covers a
total area of 14,245 km2, of which only 801.5 km2 (5.6%) is under forest cover.
As per 2012 Population and Housing Census, the district recorded 438,175 people at an average
household size of 4.2. According to MPEE (2007), the dominant indigenous tribes are Wakaguru,
Wasagara and Wavidunda. Administratively, the district is divided into seven divisions namely;
Magole, Kimamba, Masanze, Mikumi, Ulaya, Rudewa and Kilosa.
2.2
Sampling, data collection and analysis
The implementation of the activities was participatory, conducted with help from key stakeholders,
participants’ observations and literature surveys. Interviews were conducted in the communities. The
approach was gender sensitive so as to capture a wider representation, employing 27 males and 29
females. Stakeholders’ meeting were also conducted by including district and local leaders, natural
resources officers, farmers, timber stakeholders and the researchers, making a total of 65 people.
The timber stakeholders included carpenters, traders, sawyers, potters, beekeepers, charcoal and
firewood extractors, nursery operators and tree farmers. As noted by FARM-Africa and SOS Sahel
(2007) in Ethiopia and Headley (2003) in Jamaica, wide involvement of all sectors of the community
is essential for successful participatory forest management.
The collected information was authenticated through content analysis and then analyzed using the
Statistical Package for Social Sciences (SPSS) computer programme.
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RESULTS AND DISCUSSION
3.1
Sites for establishing lesser known and lesser utilized IAGTS
A total of eight villages in four divisions were identified as potential sites to establish forest nurseries
for lesser known and lesser utilized IAGTS (Table 1).
Table 1:
Identified villages for establishing lesser-known and lesser utilized indigenous
agro-forestry timber species nurseries in Kilosa District, Tanzania

Division
Ulaya
Kimamba
Dumila
Msowero
Kilosa

Village
Ulaya Kibaoni
Nyameni
Peapea
Rudewa Gongoni
Madudu
Kitete
Msowero
Behewa
Total

Number of
Households
1,265
898
564
950
354
700
4,650
568
9,949

No. of Beneficiaries
Males
Females
2,465
2,455
1,033
2,633
1,072
939
1,980
2,026
883
880
1,901
2,045
6,556
8,944
885
1,092
16,775
21,014

Total
4,920
3,666
2,011
4,106
1,763
3,946
15,500
1,977
37,889

Among the main features which made these villages suitable for inclusion in the study as advocated
by Krasowski (2012) and Woodland Trust (2002) were:
- On-going tree nursery activities and existence of main actors for tree planting (Table 2), except
in Msowero and Peapea where nevertheless, it was easy for the project to be accepted
- Accessibility by road all year round
- Relative availability of water
- Location along main roads, providing public access for other villages and individuals to learn
Working in these areas would directly and indirectly involve 16,775 males and 21,014 females, in
9,949 households.
3.2 Main actors in establishing lesser known and lesser utilized IAGTS
The study identified a total of seven stakeholders who could be actors in establishing nurseries for
lesser known and lesser utilized IAGTS. These actors were tree planting groups established and
working in specific areas. In addition to the stakeholders identified, the study managed to establish
two groups, Kambarage and TUTUMA for Peapea and Msowero village, respectively. The
distribution of beneficiaries for the Project is as shown in Table 2.
Table 2:
Distribution of main actors for establishing lesser-known and lesser utilized
indigenous agro-forestry timber species in Kilosa District, Tanzania
Beneficiaries
Name of group
WAMAJUKUU
WAMAJUKUU
Tupendane A
EMASHA
STETIANA

Location
Behewa, Kilosa Township
Rudewa Gongoni Village
Madudu Village
Ulaya Kibaoni
Nyameni Village

Males
3
12
5
7
12

Females
5
7
7
3
8

Total
8
19
12
10
20
382
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Kambarage
TUTUMA

Kitete Village
Peapea Village
Msowero Village
Total
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5
8
18
70

4
6
7
47

9
14
25
117

3.3 Identified lesser-known and lesser utilized IAGTS
A total of five priority lesser known and lesser utilized IAGTS were identified and selected for
nursery establishment in the study site (Table 3). The identified tree species had multiple uses with
Lonchocarpus capassa scoring the first position after ranking, followed by Sclerocarya birrea, Vitex
doniana, Pseudolachnostylis maprouneifolia and Combretum zeyheri being the last in the list (Table 3).
All the identified priority species are capable of providing timber, woodfuel and shade. In addition,
whereas Mfumbili and Msolo have medicinal values and Nitrogen fixing ability and potential use as
fodder respectively, Mng’ongo and Mfudu provide edible fruits. Mfudu is also a potential tree for
fodder.
Other species which were preferred for planting, but not qualifying the name lesser-known and
lesser utilized IAGTS are: Gmelina arborea, Tectona grandis, Afzelia quanzensis, Acacia nilotica and
Faidherbia albida. Others were Khaya anthotheca, Cedrela odorata and Senna siamea.
According to Rulangaranga (1989), Lonchocarpus capassa (apple-leaf in English) is found naturally
in Miombo woodlands including Morogoro, Dodoma, Mikumi National Park, Selous Game Reserve,
and Ruaha National Park. The tree can be easily raised from seed and grows fairly fast (Hines
and Eckman, 1993). The current use of the wood in Kilosa District is for woodfuel, making grain
mortars and tool handles. Medicinally, it is used for the treatment of stomach disorders and coughs.
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List of five priority lesser-known and lesser-utilized indigenous agro-forestry timber species in Kilosa District, Tanzania

Botanical name
Combretum zeyheri Sonder

Local name
Mlama mweupe

Family name
Combretaceae

Potential uses
Timber, Woodfuel, Shade

Lonchocarpus capassa Rolfe

Mfumbili

Fabaceaee

Pseudolachnostylis maprouneifolia Pax.
Sclerocarya birrea (A. rich.) Hochst.
Vitex doniana Sweet

Msolo
Mng’ongo
Mfudu

Euphorbiaceae
Anarcadiaceae
Combretaceae

Timber, Woodfuel, Shade, Medicine, Soil
Nitrogen fixing
Timber, Woodfuel, Shade, Medicine, Fodder
Timber, Woodfuel, Shade, Edible fruits
Timber, Woodfuel, Shade, Edible fruits, Fodder

Rank
5
1
4
2
3
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Sclerocarya birrea (jelly plum/marula in English) is indigenous to the miombo woodlands of
sub-Saharan Africa and is one of the most valued trees (Nerd and Mizrahi, 1993; Wickens
and FAO, 1995; NRC, 2008; Ojewole et al., 2010). The same authors documented that the
species is a traditional fruit plant with potential to improve nutrition, boost food security,
foster rural development and support sustainable land care. Kiptot and Franzel (2011) and
Bille et al. (2013) noted that the tree is among the common indigenous fruit resources in
southern Africa. The fruit is eaten fresh, or used to prepare juices and alcoholic beverages. It
is very rich in vitamin C, about 3 times the amount found in an orange (Ojewole et al., 2010;
Dube et al., 2012). Reports in biomedical literature have indicated the presence of
medicinally-important chemical constituents in the plant (Ojewole et al., 2010).
Due to the immense importance of S. birrea, Dube et al. (2012) advocated growing it for
industrial purposes. In their attempt to domesticate the species, Nerd and Mizrahi (1993)
concluded that it can be established well at various sites with differing in environmental
conditions.
Orwa et al. (2009) noted that Vitex doniana (black plum in English) is a 8 - 18 m high tree
with a medium-growth rate. The species is a deciduous forest tree that requires a high water
table and it is widespread in tropical Africa. The tree is indeed multipurpose as it bears
edible fruits that are highly nutritious (Eseigbe and Bankole, 1996; Nnamani et al., 2009)
and can be made into a jam and the leaves are also edible as sauce. The different parts of
the tree are used for traditional medicine. Also, the fallen leaves produce a useful mulch of
litter, improving the soil. Although this species is not threatened by genetic erosion, locally
populations may be under pressure due to habitat loss. Orwa et al. (2009) documented that
the species is occasionally cultivated in plantations in such countries as Nigeria, Mauritius,
Ivory Coast, Burkina Faso and Seychelles. Ky (2008), Dadjo et al. (2012) and Sanoussi et al.
(2012) observed Vitex doniana as a highly valued tree throughout Africa for various
purposes and recommended it for protection and domestication as well.
Pseudolachnostylis maprouneifolia (duiker-berry/kudu-berry in English) is a fairly slow growing
species but in its initial stages of establishment, the plant grows much faster. Non-timber use
of the species revealed that the extracts from its bark is medicinally used for treating
diarrhea and also pneumonia. The tree is deciduous and its leaves and fruits are used as
animal feed by cattle, goats and wild animals. These uses have also been reported by Venter
and Venter (1996) and Palgrave (2002) in South Africa.
On Combretum zeyheri (African bushwillow in English), Orwa et al. (2009) documented that
the tree is regenerated using wildings and seedlings in pots but noted that it is slow in
growing. However, the tree responds well to coppicing, lopping and pollarding. Currently,
the people in Kilosa District and as noted elewhere (Malimbwi et al., 2000; Monela et al.,
2000 and Manjate, 2007) prefer C. zeyheri as source of firewood and makes very good
charcoal. The timber is mainly used for tool handles.
3.4
Strengths, weaknesses, opportunities and threats
3.4.1 Strengths
Several strengths were identified to favour the implementation of the study in Kilosa District
and the selected villages. Results from household survey indicated 46% of household
involvement in tree planting scheme mostly for fuelwood, followed by 35% for charcoal and
12% for timber. About 43% of households owned trees mostly around homestead and farm
boundaries, 24% in farms and 20% were scattered in fields. Headley (2003) pinpointed that
involvement of rural folk in forest management must provide real benefits, based on local
and national needs.
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The majority of respondents (67%) were aware of the existence of community forests in the
study areas. Also, the majority of them (65%) were aware of the existence of organizations
involved in conserving natural resources, mostly the Government departments followed by
Community Based Organizations (20%) and Non-Governmental Organizations mentioned by
15%.
The existence of 117 nursery operators in the number of 70 males and 47 females is an
indication that the community was slightly gender mainstreamed. Molnar (1987), Williams
(1992), Rocheleau and Edmunds (1997), Martin (2003) and Kiptot and Franzel (2011)
commented that gender relations influence many aspects of forest management and
governance. In Tanzania, it was noted that over 60% of women are responsible for
managing tree species planted on farms (Epaphra, 2001) while in Zimbabwe it was over
80% (Gerhardt and Nemarundwe, 2006). It was from this experience in Bangladesh rural
areas, that village forest nursery for agro-forestry demonstration farms, fuelwood plantations
and homestead woodlots were established with participatory concepts during mid-1980s to
mid-1990s (Hossain, 1998).
The involvement of the different stakeholders in the selection process of the priority species,
particularly on gender is another strong point for consideration of the project’s success.
Analysis by Kiptot and Franzel (2011) showed that women’s rights to tree products are
usually limited to products that are considered to have little or no commercial value. These
products are mainly indigenous fruits, fodder and firewood and soil improvement services.
Most of the Kilosa’s priority species meet these qualifications.
The nursery operators in Kilosa were organized in seven tree planting groups (Table 2)
providing strength to the implementation of the nursery activities. It was observed during field
survey that 10% of the nursery operators had started earning incomes from the undertaking
i.e. TShs 1,500 – 100,000 (4.6%) and TShs 100,000 – 400,000 (5.4%). These observations
provide an incentive for other people to embark on this business (Molnar, 1987).
As it was also documented for Rwanda (Republic of Rwanda, 2010), the curiosity for tree
planting in Kilosa District could mainly be due to the increasing global interest on forests as
carbon sink. Several Non-Governmental Organizations had attempted to work in the area
with varying successes.
3.4.2 Weaknesses
The study revealed a few weaknesses which could be mitigated for ensuring success of the
nursery activities. The weaknesses included lack of knowledge about agro-forestry by the
majority of stakeholders (75%). This weakness was nevertheless, subjugated by a one week
training of trainers course.
About 49% of the stakeholders were unaware of existence of by-laws to safeguard
resources at village level. Most of the actors were unaware of the rules and regulations
governing exploitation and conservation of forest resources. Those who were aware
perceived that the by-laws were pioneered by the government departments (52%), by
government officers at local level (27%), by Community Based Organizations (10%) and by
Non-Governmental Organizations (4%). A study by Moore et al. (2001) on access to
technical information on natural resource management showed that contact with extension
staff increases farmers’ knowledge of the respective information.
During the stakeholders meeting, the Kilosa District Officer had an opportunity to provide
education concerning the rules and regulations. It was also agreed with Kilosa District Council
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that its radio station, Radio Jamii FM be used for broadcasting educative environment
management programmes.
Elsewhere, report by Moshi (undated) in Milawilila and Mangala forest reserves, Morogoro
Tanzania showed that normal villagers had perception that forest resources belonged to
village leaders and those at higher levels. This could be from the fact that, as it was
experienced in Kilosa District, Moshi (undated) also recorded illegal forest activities taking
place and being cushioned by village or ward executive leaders for their own benefits.
Although by-laws had been formulated in the villages still the experience indicated that they
were not being fully put in practice.
3.4.3 Opportunities
The majority of respondents (54%) perceived that the forest resource base in Kilosa District
was decreasing, whereas 46% provided uncertain answers. The perceived concept by the
majority provides a good opportunity to allow effective implementation of the project in
Kilosa District. Experience by Molnar (1987) in Nepal showed that people would support a
project when they could see tangible results. Since it takes a long time for trees to mature,
early positive results such as village nurseries stocked with tree species of known value for
farm planting would help elicit people's support.
3.4.4 Threats
A few threats to the implementation of nursery activities in the study site were noted. Of
utmost importance are the Maasai pastoral and a variety of ethnic groups farming practices
which have been causing everlasting conflicts over crop damages particularly in Kimamba
and Dumila divisions. Benjaminsen et al. (2009) and Butler and Gates (2010) conducted
studies on these conflicts in the problem area of Kilosa. General conclusions drawn by these
researchers indicated that the conflicts were occurring mainly as a result of resource
competition. Another notable threat was from external individuals who were buying ample
land, particularly in Kimamba, Msowero and Dumila divisions (80% responses). This was a
threat as it could reduce the available land for agriculture and bring problems among key
actors and stakeholders in the selected villages.
Early on, Feldman (1974) warned that gross inequalities in land ownership were growing
without controls in Tanzania because government policy had caused customary law to be
retained for most rural land. The author noted further that the customary land tenure rules in
the country were incompatible with conditions of land shortage. Barrows and Roth (1990)
concluded that these land tenure systems were inefficient when land has scarcity value and
recommended individualised tenure which was viewed as superior since owners are given
incentives to use land most efficiently.
3.0 CONCLUSIONS AND RECOMMENDATIONS
The preference for forest products in Kilosa District is woodfuel and timber and hence the
selection of the five priority species for establishment and domestication is appropriate.
These species can be well established and domesticated and Kilosa District is a potential site
for their production. However, the noted weaknesses and threats including lack of knowledge
on agro-forestry, rules and regulations governing natural resources management, conflicts
between farmers and pastoral communities and land grabbing by “investors” need to be
worked upon in collaboration with other stakeholders.
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