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Non-Timber Forest Products (NTFPs) constitute an important source of livelihood for millions of people 
from forest fringe communities across the world. This study was conducted to identify main NTFPs 
used by local communities around Nyanganje Forest Reserve (NFR) which is within the Eastern Arc 
Mountains in Kilombero district, Tanzania. Furthermore, the study aimed at determining socio-
economic factors influencing extraction of NTFPs in the study area. The study involved questionnaire 
survey in Signali, Sagamaganga and Lungongole villages which surround NFR. Data was analysed 
using Statistical Package for Social Sciences (SPSS) whereby inferential analysis was applied to show 

the relationship between NTFPs collected and socio-economic factors while Chi square test (
2
) was 

used to determine the significance in dependency of certain socio-economic factors on extraction and 
use of NTFPs in the study area. It was observed that, socio-economic factors such as income level, 
education level, age distribution, household size, occupation, distance, and residence duration 
influenced the extraction and use of NTFPs by local communities in the study area. It was however 
recommended that, for sustainability of the NTFPs in NFR, the government has to initiate and 
emphasize the extraction and utilization of NTFPs resources in a sustainable and environmentally 
friendly manner. 
 
Key words: Extraction, Nyanganje Forest Reserve, socio-economic factors. 

 
 
INTRODUCTION 
 
Non-timber Forest Products (NTFPs) are defined as all 
biological materials other than timber that may be 
extracted from the natural ecosystems, managed 
plantations, agroforestry systems and be utilized within 
the household, marketed or have social cultural and 
religious significance (Wickens, 1991). NTFPs constitute 
an important source of livelihood for millions of people 

from forest fringe communities across the world (Asfaw et 
al., 2013). It is estimated that about 300 million people 
living close to tropical forests earn part or their entire 
livelihood through NTFPs use (Mulenga et al., 2011). In 
Africa, a continent with a forest cover of 21% NTFPs from 
forests and other tree systems continue to be an 
important component of household nutrition, health and
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as source of income (FAO, 2011). The NTFPs are 
therefore important forest products especially in dry land 
areas where they form alternative sources of livelihood 
(Suleiman et al., 2017; Elikana, 2013; Wollenberg and 
Nawir, 1998). They also contribute to poverty alleviation 
through generation of income, providing food and 
improved nutrition, medicines and foreign exchange 
earnings (Wollenberg and Nawir, 1998; Ahenkan and 
Boon, 2011; Islam and Quli, 2016). 

In the Eastern Arc mountains, especially the Nyanganje 
Forest Reserve (NFR) in Morogoro Region, Tanzania, 
NTFPs are well known by the local communities 
(Schaafsma et al., 2014). They provide supplementary 
foods such as roots, tubers, vegetables, fruits and grains 
for families (Dubey, 2007). The increasing values of such 
NTFPs in this area have hastened their collection even 
beyond the rules and regulations guiding their 
management and utilization. Firewood is the most 
collected NTFPs from NFR. These activities are 
undertaken by local populations surrounding these areas. 
Collection of medicinal plants also results in substantial 
negative impactson the forest (WWF,  2004). Non-
residents and people with clinics in areas which are far 
from NFR, collect the products in larger quantities so as 
to minimize travelling costs and time spent. In addition to 
the examples of NTFPs mentioned earlier, in Udzungwa 
mountains, more NTFPs including wildlife, poles, wild 
mushrooms, wild vegetables, wild fruits, ropes and honey 
are also collected (Melese, 2016; Balama et al., 2017). 
Taking into consideration the prominence of NTFPs, it is 
important and desirable to assess the socio-economic 
factors that influence extraction of these products from 
NFR. This study hypothesize that NTFPs has influence 
on the socio-economic factors since it has been exploited 
by many communities in Africa to constitute an important 
source of livelihood. The aim of this paper therefore was 
to determine the socio-economic factors influencing local 
communities to collect and utilize NTFPs in a study area. 
 
 
MATERIALS AND METHODS 
 
Data collection  
 
Both primary and secondary data were collected. Primary data 
involved household questionnaire survey. Secondary data was 
acquired from relevant reports in Kilombero district office, Forest 
Headquarters, Tanzania Forest Research Institute and Non-
Government Organizations (NGOs). Other secondary informations 
were obtained from published manuscripts and text books. 
 
 
Household questionnaire survey 
 
Structured questionnaires with both closed and open-ended 
questions were used to collect household data. The questionnaires 
were designed to focus on key issues including main types of 
NTFPs available in the study area, species extracted and parts of 
the plants used by the population. The questionnaires were pre- 
tested in 10 households prior to the actual  survey.  The  pre-testing 

Kilonzo et al.          331 
 
 
 
assisted to check for redundancy, meaningfulness, 
comprehensiveness and clarity of the required information from the 
respondents to ensure applicability of the questionnaires. 

 
 
Sampling for household survey 

 
The actual data collection was preceded by a preliminary survey to 
determine the total number of sample villages and households 
required. A sample of three villages namely Sagamaganga, Signali 
and Lungongole was purposively selected on the fact that they all 
lie in the Eastern Arc Mountains and share border with the NFR 
which is located between latitude 7°56' to 8°4' South and longitude 
36°39' to 36°50' East, 15 km North East of Ifakara town. Climate of 
the area is governed by oceanic rainfall with continental 
temperature. 

Estimated rainfall is 2000 mm per year with mist effect at high 
altitude. The dry season is from June to October and the 
temperature range from 19°C to a maximum of 27°C. In this study, 
a simple random sampling technique was used to select 40 
households in each village as described by Mbeyale (2007) who 
argued that a sample size of at least 30 units was sufficient 
irrespective of the population size. In this study however, the 
household heads were the key respondents during household 
survey as they are the decision makers for the households in the 
utilization of medicinal plants as recommended by Kajembe (1994). 

 
 
Focused group discussion 
 
A total of 5 focused group discussions from each village were 
employed to encourage collective responses and different opinions 
about collection and use of NTFPs. The focused group discussions 
comprised of 10 to 15 men and women with experiences on the 
utilization of NTFPs. Key informants including village leaders and 
elders were also involved to provide information in relation to the 
different types of NTFPs utilized. 
 
 
Plant identification 
 
Plant species were identified by Mr. Gabriel Laizer, a botanist from 
Tropical Pesticides Research Institute (TPRI), Arusha and voucher 
specimens were deposited at the University of Dodoma (UDOM). 
 
 
Data analysis 
 
Data collected were analysed using Statistical Package for Social 
Sciences (SPSS). Inferential analysis was applied to show the 
relationship between NTFPs collected and socio-economic factors 

while Chi square test (2) was used to determine the significance in 
dependency of certain socio-economic factors on extraction and 
use of NTFPs in the study area. 

 
 
RESULTS AND DISCUSSION 
 
The interviews in the study villages yielded a wide range 
of information on NTFPs that are widely used. According 
to the interviews, extraction of NTFPs for household 
consumption, primary health care and income generation 
is to some extent influenced by a number of socio-
economic factors such as income level,  age  distribution,  
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Table 1. The role of income level of respondents on collection of NTFPs in NFR, Morogoro, Tanzania. 
 

Product 
Yearly household income (TZS) 

Total (%) 
2
-value Significance 

10 000-50 000 50 001-100 000 100 001-150 000 150 001-200 000 >200 000 

Wild fruits 10.5 (6) 35 (20) 22.8(13) 14.2 (8) 8.8 (5) 91.2 (52) 37.21 0.001*** 

Wild vegetables 13.7 (8) 32.7 (19) 22.4(13) 10.3(6) 8.5 (5) 87.6 (51) 38.369 0.001*** 

Wild mushrooms 6 (11.3) 16 (27.5) 14 (24.1) 5 (8.5) 5 (8.5) 46 (80) 29.37 0.022** 

Bush meat 8.6 (5) 30.9 (18) 22.4 (13) 15.5(9) 6.8 (4) 84.2 (49) 32.573 0.008*** 

Firewood 13.7 (8) 31 (18) 24.1 (14) 17.3 (10) 10.2 (6) 96.3 (56) 9.943 0.870
Ns

 

Honey 0 (0) 22.3 (13) 18.9 (11) 8.6 (5) 6.8 (4) 56.6 (33) 27.150 0.04** 

Medicinal plants 3.4 (2) 6.8 (8) 15.5 (9) 3.4 (2) 6.8 (4) 35.9 (25) 28.166 0.030** 

Poles 13.7 (8) 24 (14) 24.1 (14) 17.3 (10) 10.2 (6) 89.3 (52) 19.185 0.259
Ns

 
 

Ns: Non significant, **Significant at P<0.05, ***Significant at P<0.01, 
2 
= Chi-Square value. Figures in the brackets present frequencies of responses and outside brackets present percentages of 

respondents. 

 
 
 
education level, household size, residence 
duration, distance and occupation. 
 
 
Local community income level  
 
Results in Table 1 show the role of income level of 
a household on extraction of NTFPs. It can be 
noted that, there was a significant decrease in 
extraction of wild fruits, wild vegetables, wild 
mushrooms, bush meat, honey and medicinal 
plants as household income increases from TZS 
150 000 which is equivalent to USD 60 at an 
exchange rate of TZS 2,500. On the other hand, 
increase in the levels of household income from 
TZS 50,000 (USD 20)  results in the decrease of 
extraction of firewood and poles. However, 
decrease in extraction of these products is not 
significant. This can be interpreted to suggest that 
wild fruits, wild vegetables, wild mushrooms, 
honey, bush meat and medicinal plants were 
considered as inferior products and hence families 
with substatial economic status had minimal need 
to mount efforts to demand these products. 

However, counteracting this tendency through 
mass education is desirable as nutritive values of 
such products are generally higher than their 
domesticated counterparts. Nevertheless, these 
findings conform to those reported by Saxena 
(2003) who observed that in areas where rural 
populations have achieved high incomes, use of 
forest products is likely to be very little. 
 
 
Age distribution 
 
The role of age of respondents on collection of 
NTFPs in the study area is shown in Table 2. It 
can be noted that, an increase and decrease in 
the age of respondents from age class 30 to 60 
results in the decrease of extraction of wild fruits, 
wild vegetables, bush meat, firewood and 
medicinal plants, but the decrease in extraction of 
these products is not significant. In this regard, the 
decrease in age of respondents from age class 30 
to 60 imply that young people are active and can 
walk long distances to extract most of NTFPs to 
secure household food security, primary health 

care, cash income and other needs. Similarly, the 
observed increase in the age of respondents of 
the same age group suggests that older people 
have a lot of experience in varieties of NTFPs to 
be utilized at households. The results conform to 
those reported by Basnayake and Gunaratne 
(2011) who observed that the age of a person 
usually influences level of production, efficiency 
and experience. Paulo (2007) observed that, in 
Kilwa district increase in age increases extraction 
of wild vegetables, wild mushrooms, medicinal 
plants and poles but decreases extraction of wild 
fruits significantly. Similarly, in Mbozi district, 
Nyingili (2003) observed that increase in age 
increases extraction of wild vegetables and wild 
mushrooms but decreases extraction of wild fruits 
significantly. 
 
 
Education level 
 
Table 3 shows the results of the role of education 
level on collection of NTFPs in the study area. It 
can be noted that increase in education level 
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Table 2. The role of age of respondents on collection of NTFPs in NFR, Morogoro, Tanzania. 
 

Product 
Age group (Years) 

Total (%) 
2
-value Significance 

18-30 30 - 60 >60 

Wild fruits 12.5 (11) 54.5 (48) 18.2 (16) 85.2 (75) 2.060 0.357
Ns

 

Wild vegetables 11.1 (10) 52.2 (47) 20.0 (17) 83.3 (74) 6.632 0.036** 

Wild mushrooms 11.1 (10) 41.1 (37) 13.3 (12) 65.5 (59) 0.028 0.986
Ns

 

Bush meat 14.4 (13) 43.3 (39) 11.1 (10) 68.8 (62) 3.711 0.156
Ns

 

Firewood 16.7 (15) 62.2 (56) 17.8 (16) 96.7 (87) 4.338 0.114
Ns

 

Honey 10 (9) 27.8 (25) 3.3 (3) 41.1 (37) 6.831 0.033** 

Medicinal plants 6.7 (6) 25.4 (23) 6.7 (6) 38.8 (35) 0.293 0.864
Ns

 

Poles 14.4 (13) 61.1 (55) 15.6 (14) 91.1 (82) 6.354 0.042** 
 

Ns: Non significant, **Significant at P<0.05, 
2 

= Chi-Square value. Figures in the brackets present frequencies of responses and outside 
brackets present percentages of respondents. 

 
 
 

Table 3. The role of education level of respondents on collection of NTFPs in NFR, Morogoro, Tanzania. 
 

Product 

Level of education of a household head 

Total (%) 
2
-value Significance Non 

education 
Adult 

education 
Primary 

education 
Secondary 
education 

Wild fruits 11.4 (10) 2.3 (2) 69.3 (61) 2.3 (2) 85.3 (75) 4.598 0.204
Ns

 

Wild vegetables 11.1 (10) 4.4 (4) 66.7 (60) 1.1 (1) 83.3 (75) 2.923 0.404
Ns

 

Wild mushrooms 10 (9) 2.2 (2) 53.3 (48) 0 (0) 65.5 (59) 5.525 0.137
Ns

 

Bush meat 8.9 (8) 0 (0) 58.9 (53) 1.1 (1) 68.9 (62) 9.736 0.021** 

Firewood 12.2 (11) 4.4 (4) 77.8 (70) 2.2 (2) 96.6 (87) 0.723 0.868
Ns

 

Honey 6.7 (6) 0 (0) 34.4 (31) 0 (0) 41.1 (37) 5.064 0.167
Ns

 

Medicinal plants 6.7 (6) 2.2 (2) 30 (27) 0 (0) 38.9 (35) 2.726 0.436
Ns

 

Poles 10 (9) 4.4 (4) 75.6 (68) 1.1 (1) 91.1 (82) 6.112 0.106
Ns

 
 

Ns: Non significant, **Significant at P<0.05, 
2 

= Chi-Square value. Figures in the brackets present frequencies of responses and outside brackets 
present percentages of respondents. 
 
 
 

especially that of secondary education, decreases 
significantly extraction of bush meat. It was further 
observed that there was a decrease in collection of wild 
fruits, wild vegetables, honey, poles, wild mushrooms, 
firewood and medicinal plants at secondary level of 
education. However, the decrease in collection of these 
products was not significant. The observed decrease in 
collection of wild fruits, wild vegetables, honey, poles, 
wild mushrooms, firewood and medicinal plants at 
secondary level of education would perhaps mean that 
literates had great chance of having other sources of 
livelihood and substitutes for such products. 
 
 
Household size 

 
Number of family members per household in the study 
area ranged between 1 and 12 people, with an average 
of 6 members. This is relatively high as compared to the 
regional household size, whose estimated average is 5 
people per household (NBS, 2004). According to 
Abdallah (2001), large family size is attributed by the 
characteristics of most African  societies  living  with  their 

relatives as part of their families. In this study, the 
influence of respondent’s household size on collection of 
NTFPs is shown in Table 4. It can be noted from the 
Table that, an increase in household size from 1 to 6 
members, increases collection of bush meat, wild fruits, 
wild mushrooms, poles and medicinal plants. These 
results indicate that, an increase in household size 
reflects the gradual population growing. A rapidly 
increasing population has a direct correlation with the 
exploitation of forest products for subsistence use, 
primary health care as well as for income generation. 
Results from this study are similar to those reported by 
Mhinte (2000) who observed that, in Kilosa district an 
increase in numbers of members in the household 
implies more mouths to feed, but on the other hand it 
implies more availability of labour force. The study by 
Nyingili (2003) reported similar findings that increase in 
household size significantly increases collection of wild 
fruits in Mbozi district. 
 
 

Residence duration 
 

Results in  Table  5  show  that  an  increase  in  years  of 
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Table 4. The influence of respondent’s household size on the collection of NTFPs in NFR, Morogoro, Tanzania. 
 

Product 
Household size 

Total (%) 
2
-value Significance 

1 - 3 4 - 6 7 

Wild fruits 32.9 (29) 47.7 (42) 4.5 (4) 85.1 (75) 11.884 0.220
Ns

 

Wild vegetables 32.9 (29) 47(42) 4.5 (4) 84.5 (75) 14.628 0.018** 

Wild mushrooms 24.4 (22) 37.8 (34) 3.3 (3) 65.5 (59) 9.369 0.404
Ns

 

Bush meat 26.7 (24) 37.7 (34) 4.5 (4) 68.9 (62) 10.656 0.300
Ns

 

Firewood 38.9 (35) 50 (45) 6.7 (6) 95.6 (86) 13.207 0.002** 

Honey 10 (9) 28.8 (26) 2.2 (2) 41 (37) 19.298 0.023** 

Medicinal plants 13.3 (12) 22.2 (20) 3.3 (3) 38.8 (35) 15.407 0.080
Ns

 

Poles 38.8 (35) 46.7 (42) 5.5 (5) 91.1 (82) 3.807 0.924
Ns

 
 

Ns: Non significant, **Significant at P<0.05, 
2 

= Chi-Square value. Figures in the brackets present frequencies of responses and outside 
brackets present percentages of respondents. 

 
 
 

Table 5. The influence of respondent’s tenancy on the collection of NTFPs in NFR, Morogoro, Tanzania. 
 

Product 
Residence duration (Years) 

Total (%) 
2
-value Significance 

2-5 5-10 10-20 >20 

Wild fruits 5.7(5) 15.9 (14) 25 (22) 38.6 (34) 85.2 (75) 4.191 0.242
Ns

 

Wild vegetables 4.4 (4) 12.2 (11) 25.6 (23) 41.1 (37) 83.3 (75) 9.382 0.025** 

Wild mushrooms 5.6 (5) 10 (9) 20 (18) 17.8 (16) 53.4 (48) 0.395 0.941
Ns

 

Bush meat 7.8 (7) 11.1 (10) 20 (18) 30 (27) 68.9 (62) 1.505 0.681
Ns

 

Firewood 8.9 (8) 16.7 (15) 20 (15) 28.9 (26) 74.5 (64) 3.709 0.295
Ns

 

Honey 1.1 (1) 5.6 (5) 14.4 (13) 20 (18) 41.1 (37) 4.060 0.255
Ns

 

Medicinal plants 3.3 (3) 5.6 (5) 11.1 (10) 18.9 (17) 38.9 (35) 0.318 0.957
Ns

 

Poles 8.9 (8) 14.4 (13) 28.9 (26) 38.9 (35) 91.1 (82) 5.353 0.148
Ns

 
 

Ns: Non significant, **Significant at P<0.05, 
2 

= Chi-Square value. Figures in the brackets present frequencies of responses and outside 
brackets present percentages of respondents. 

 
 
 

residence in the village significantly increases extraction 
of wild vegetables. However, extraction of wild fruits, wild 
mushrooms, honey, bush meat, poles, firewood and 
medicinal plants increases as one stays in the village for 
a long period. This would mean that the respondents 
have amassed a lot of experience and knowledge on 
availability, values and sources of different useful plant 
species by staying for long periods in the respective 
villages. This is consistent with the observation by Paulo 
(2007) who found that in Kilwa district, increase in years 
of residence in the village significantly increased 
collection of wild mushrooms, wild vegetables and 
medicinal plants. 
 
 

Distance 
 
In this study, it was revealed that extraction of firewood 
and poles differ significantly with distance (Table 6). It 
was further revealed that, decreases in the distance from 
the forest results in an increase of extraction of wild fruits, 
wild mushrooms, honey, bush meat and medicinal plants. 
However, the decreases in extraction of these products 
were not significant. These findings indicate that the 

respondents living close to the forest (less than 5 km) 
depend much on forests for social and economic 
benefits. According to Melese (2016) people living 
nearest to the forest will inevitably depend much on 
NTFPs for their daily use. 
 
 

Occupation 
 

The respondents in the surveyed villages were grouped 
into five categories of occupations. These were 
employees, farmers, fishermen, business people and 
jobless. Results (Table 7) show that farmers were the 
main collectors of NTFPs. This implies that most 
Tanzanians are being involved in NTFPs activities simply 
because they are of great value to them. A study 
conducted in Lagos State, Nigeria revealed that farming 
was the economic mainstay of rural people in the area 
(Otekhile and Verter, 2017). 
 
 

Conclusions  

 
The varieties of NTFPs identified in  the  study area  were 
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Table 6. The influence of distance on collection of NTFPs by the respondents from NFR, Morogoro, Tanzania. 
 

Product 
Distance (km) 

Total (%) 
2
-value Significance 

1-2 2-5 Above 5 

Wild fruits 56.8 (50) 25 (22) 3.4 (3) 85.2 (75) 0.539 0.764
Ns

 

Wild vegetables 54.4 (49) 25.6 (23) 3.3 (3) 83.3 (75) 0.632 0.729
Ns

 

Wild mushrooms 45.6 (41) 17.8 (16) 2.2 (2) 65.6 (59) 1.284 0.526
Ns

 

Bush meat 46.7 (42) 21.1 (19) 1.1 (1) 68.9 (62) 1.929 0.381
Ns

 

Firewood 61.1 (55) 28.8 (26) 7.8 (7) 97.7 (88) 8.856 0.035** 

Honey 24.4 (22) 16.7 (15) 0 (0) 41.1 (37) 4.246 0.120
Ns

 

Medicinal plants 28.9 (26) 7.8 (7) 2.2 (2) 38.9 (35) 3.913 0.141
Ns

 

Poles 63.3 (57) 24.4 (22) 3.3 (3) 91 (82) 7.932 0.019** 
 

Ns: Non significant, **Significant at P<0.05, 
2 
= Chi-Square value. Figures in the brackets present frequencies of responses and outside brackets 

present percentages of respondents. 
 
 
 

Table 7. The influence of respondent’s occupation on collection of NTFPs in NFR, Morogoro, Tanzania. 
 

Product 
Occupation 

Total (%) 
2
-value Significance 

Employed Farmer Fisherman Business Jobless 

Wild fruits 1.1 (1) 79.5 (70) 3.4 (3) 1.1 (1) 1.1(1) 86.2 (76) 0.919 0.82
Ns

 

Wild vegetables 1.1(1) 77.8 (70) 0 (0) 3.3 (3) 1.1 (1) 83.3 (75) 6.000 0.199
Ns

 

Wild mushrooms 0 (0) 61.1 (55) 0 (0) 3.3 (3) 1.1 (1) 65.5 (59) 5.908 0.206
Ns

 

Bush meat 0 (0) 65.6 (59) 0 (0) 3.3 (3) 0 (0) 68.9 (62) 8.069 8.089
Ns

 

Firewood 1.1 (1) 90 (81) 1.1 (1) 3.3 (3) 1.1 (1) 96.6 (87) 0.222 0.994
Ns

 

Honey 0 (0) 38.9 (35) 0 (0) 2.2 (2) 0 (0) 41.1 (37) 2.914 0.572
Ns

 

Medicinal plants 0 (0) 34.1 (31) 0 (0) 3.3 (3) 1.1 (1) 38.9 (35) 7.698 0.103
Ns

 

Poles 1.1 (1) 84.4 (76) 1.1 (1) 1.1 (3) 1.1 (1) 88.8 (82) 0.627 0.960
Ns

 
 

Ns: Non significant, 
2 

= Chi-Square value. Figures in the brackets present frequencies of responses and outside brackets present percentages of 
respondents. 

 
 
 

found to be useful in day-to-day life of the local 
communities surrounding NFR. Findings from this study 
clearly indicated that, socio-economic factors such as 
income level, education level, age distribution, household 
size, occupation, distance from the forest and residence 
duration influence extraction and use of NTFPs to 
improve the livelihood of local communities. Despite the 
existing legal framework regulating the utilization of the 
NTFPs in Tanzania, appropriate strategic plans should be 
put forward to organize extraction and utilization of 
NTFPs resources in a sustainable and environmentally 
healthy manner. 
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