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Non-timber forest products (NTFPs) contribute to livelihood of rural
communities which is influenced by numerous socio-economic variables. This
study assessed the financial contribution of Zanthoxylum armatum and the
influence of respondents’ various socio-economic characteristics on such
contribution in Ghatan of Beni Municipality, Myagdi District, Nepal. For this
study, we used semi-structured questionnaires to 80 purposively selected
households, followed by 10 key informant interviews, four focus group
discussions, and direct field observations. A Pearson correlation matrix was used
to determine the dependence of several socio-economic variables on average
annual household income from the sale of Z. armatum. The average annual
income per household from the sale of Z. armatum was found to be the highest
(494 USD) in Brahmin/Chhetri households and the lowest (372 USD) in Dalit
households. Among five variables used in the regression model, only three of
them: land holding size (khet), time taken to harvest (days), and wealth ranking
(rich) were found positively significant with p-values of 0.042, 0.000, and 0.064
respectively. Whereas, the education status of the respondents (literate) and the
main income source (agriculture) were found negatively significant with p-values
of 0.046 and 0.064, respectively. Furthermore, we believe that this result will
help to promote the conservation of Z. armatum and other valuable medicinal
plants as well as their sustainable management in the study area and similar areas.

1. INTRODUCTION

Non-timber forest products (NTFPs) are those
forest resources other than timbers that originate from
plants, animals, and minerals; and also include forest
services that can be marketed, or have scenic, social,
cultural, and religious significance (Ahenkan and
Boon, 2011). They comprise Medicinal and Aromatic
Plants (MAPs), fruits, bamboo and rattan, wild
vegetables, tannin, gums, dyes, resins, and others
(Hammet, 2004). NTFPs are well-known in the local
and international markets for their multiple uses, as an
ingredient, for example in herbal medicines,
cosmetics, tea, food, etc. (Banjade and Paudel, 2008).
They are one of the possible alternatives for the
enhancement of the local economy and sustainable
forest management (Wiersum and Ros-Tonen, 2005;

Mukul et al.,, 2010; Kar and Jacobson, 2012).
Additionally, NTFPs are considered important for
their potential for socio-cultural value, poverty
alleviation, and biodiversity conservation (Shackleton
and Pullanikkatil, 2019; Reta et al., 2020; Sahoo et al.,
2020).

Among the NTFPs of Nepal, Zanthoxylum
armatum (Nepali name: Timur) is one of the
prioritized species for cultivation and economic
development (DPR, 2006; Phuyal et al., 2019). Z.
armatum is a shrub or small tree which reaches up to
6 min height. It has  glabrous branches with reddish
brown stipular spines, imparipinnate leaves, minute
and polygamous flowers, and a small drupe, reddish,
ovoid, and glandular warted fruits (enclosing single
rounded and shining black seeds) (Grierson and Long,
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1991; Nair and Nayar, 1997). The species grows well
in moist areas with deep soils exposed to sun,
degraded slopes, open pastures, wastelands, shrub
lands, and forests (hatural as well as secondary scrub
with adequate rainfall) (Phuyal et al., 2019).
According to the IUCN (2022), it is under the least
concerned species category. Z. armatum is distributed
from hot valleys of subtropical to the temperate region
of several Asian countries (Nair and Nayar, 1997). In
Nepal, it is distributed at an elevation range of 1,100-
2,900 m from east to west (Shrestha et al., 2022).

The rural people of Nepal, as a source of their
household income, have been trading Z. armatum
since the early 80s (Manandhar, 1986; Malla et al.,
1993; Kunwar et al., 2018). Due to its increasing
demand and market price, rural people have started to
cultivate the plant commercially (Phuyal et al., 2019).
According to the DoF (2014), Nepal exports roughly
90% of Z. armatum in raw form to India. It is also
exported to China (He et al., 2018), and a small
quantity to European countries (Phuyal et al., 2019).
In Nepal, many herbal and ayurvedic medicine
companies use Z. armatum in various products. A total
of 2,990.71 USD royalty was collected from the trade
0f 418,179 kg of Z. armatum from Nepal in 2015 only.
It was 2,448.41 USD for 17,896 kg in 2011 and
16,709.98 USD for 240,206 kg in 2013 (DoF, 2013;
DoF, 2015). The Salyan District (which includes
pocket areas of Z. armatum) alone contributed
16,658.73 USD to 272,200 kg in 2015 (DFO, 2015).
According to Lamichhane et al. (2021), it covered
28% of the total traded volume of NTFPs in the fiscal
year 2019-2020 in the Jajarkot District. Z. armatum
has played an important role in uplifting the economic
status of rural communities (Phuyal et al., 2019). The
species could be promoted as an alternative cash crop
to increase the income of rural farmers, which may
improve their livelihoods and contribute to rural
poverty alleviation.

The Myagdi District of Nepal has favorable
environment and climate for diverse MAPs (such as
Paris polyphylla, Bergenia ciliata, Acorus calamus,
Asparagus racemosus, Swertia chirayita, and
Nardostachys grandiflora). Hence, Ghatan village of
ward No. 9 of Beni Municipality was allocated as the
Z. armatum pocket area of the district, and the people
of this area have been regularly involved in its
cultivation. But despite being selected as a pocket
area, there has been limited research on the linkage of
the species to the household's income. Since proper
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attention has not been paid to the value and
conservation of Z. armatum and its contribution to
livelihood at a local level. This study was conducted
to document the economic potential and contribution
of Z. armatum to the household income of rural
people. Furthermore, this study may contribute to the
conservation of Z. armatum and other valuable
medicinal plants, as well as their long-term
management in the study area and similar other areas.

2. METHODOLOGY
2.1 Study area

The study was carried out in the Ghatan Village
of Beni Municipality, Myagdi District, Nepal. The
district has a total area of 2,297 km?, an elevation
range of 792 m to 8,167 m, and is located between
83°20'10.28'E and 28°36'10.42'N. The temperature
ranges from 3°C to 36°C. Beni Municipality lies in the
headquarter of the district and comprises 10 wards.
Ghatan lies in ward No. 9 of the municipality, about 7
km north of Beni Bazar (district headquarter). This
ward combines the former Ghatan and Toripani
Villages, and its altitude ranges from 1,400 m to 2,500
m (Figure 1). According to data provided by the
municipality office, the ward has 800 households and
a population of 4,132 people. Due to its exceptionally
suitable cultivating conditions in ward No. 9, the
village of Ghatan was assigned as a pocket area for Z.
armatum production by the Division Forest Office
(DFO), Myagdi. The people of the village are involved
in agriculture, cultivation of Z. armatum, foreign
employment, government jobs, and livestock rearing.
No research activities about Z. armatum as well as
other medicinal plants have been conducted in this
area to date. So, this area was selected for conducting
our research after a discussion with the DFO, Myagdi.

2.2 Data collection

2.2.1 Household survey

Among the total 800 households of the study
area, 80 households were purposively selected that were
directly involved in cultivation and collection of Z.
armatum for the questionnaire survey. We interviewed
the selected households by using the semi-structured
questionnaire (Iponga et al., 2018). The questionnaire
mainly consisted of the household information related
to the household and commercial uses of Z. armatum,
whether cultivated or not in the private farmland, yearly
contribution to the household income, quantities
harvested or collected annually, etc. The total annual
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income of each respondent’s household was the
variable used for determining the wealth rankings of
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Figure 1. Map of the study area showing Ghatan Village

2.2.2 Key informant interview

A total of five key informants including local
leader, teacher, local Z. armatum trader, elderly
person, and local Z. armatum nursery (seedling
production place) caretaker were interviewed
purposively to collect information on Z. armatum and
its status, market condition, dependency of people,
mechanism involved in the sale of Z. armatum, threats
prevalent and measures that could be taken to
minimize them. Similarly, five domestic market
retailers were interviewed about the collection system
and market price of Z. armatum.

2.2.3 Focus group discussion

A total of four focus group discussion each
consisting of eight to ten participants including
Community Forest Users Groups (CFUGSs) member,
women, local NTFPs collectors, local leaders,
teachers, etc. were performed to inform them about the
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households. The questionnaires were pre-tested and
finalized before conducting the household survey.

S Ghatan

E Beni Municipality
- Myagdi District
,—‘ Nepal Map

type of study that was being carried out there.
Participatory resource mapping was carried out in the
group discussions to assess the trend of availability of
Z. armatum and distribution ranges in the study area.
Various information about Z. armatum cultivation,
such as from when they started to cultivate it
commercially, average quantity of annual production,
market availability etc. were also collected.

2.2.4 Z. armatum nurseries and plantation sites
observation

After completing the household questionnaire
survey, we also visited the two nurseries within the
study site that were regularly producing and supplying
the Z. armatum seedlings to the cultivators in Myagdi
and its neighboring districts of Nepal. During the visit
to those nurseries, we collected detailed information
on how and at what season and months of the year the
seedlings were produced. In addition, we observed the
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plantation sites or farmlands of the local people and
captured the field evidence regarding the Z. armatum
species.

2.3 Data analysis

Qualitative data analysis was done through
descriptive measures including mean, percentage, and
pie chart in Microsoft Excel 10. Pearson correlation
matrix was used on SPSS 22 to identify whether the
various pre-determined socio-economic variables of
respondents: caste, gender, literacy, wealth ranking,
family size, land holding size, and distance from the
forest are dependent or not with the average annual
household income from the sale of Z. armatum. To
classify respondents into various wealth ranking
classes, three wealth ranking classes were selected:
rich, middle-class, and poor households. The
households having a total annual income less than
1,709.53 USD were considered poor households,
households having a total annual income between
1,709.53 to 4,273.82 USD were considered as middle-
class households, and households having a total annual
income more than 4,273.82 USD were considered rich
households. Gauli and Hauser (2011) had previously
applied a similar technique to classify wealth ranking
based on their field scenario. We also applied this
ranking method based on field observation and
consultation with DFO officials. All these socio-
economic variables of respondents were considered
independent variables and the average annual income
from the sale of Z. armatum was a dependent variable.
With the help of the Pearson correlation matrix, we
were able to determine which independent variables

Table 1. Socio-economic characteristics of the respondents

played a significant role with our pre-defined
dependent variable.

3. RESULTS
3.1 Socio-economic
respondents

Out of the total respondents, 66% (n=53) were
male and 34% (n=27) were female. Regarding the
education level of the respondents, 75% were literate
and 25% were illiterate. Among them, 39% have
completed their primary level education, 24% have
completed secondary level, and only 12% have
completed higher secondary level. Concerning to caste
or ethnic groups, 69% were Brahmin/Chhetri,
followed by 20% Dalit and 11% indigenous. Among
the total respondents, 37% (n=30) were from the rich
class, 44% (n=35) were from the middle class and 19%
(n=15) were from households that fell under the poor
class. The result shows that the number of respondents
was highest from the middle class (Table 1).

characteristics of the

3.2 Sources of income

Among the respondents, cultivation and
collection of Z. armatum was the chief source of
household income for 37% of the respondents. While,
32% of the respondents were involved in other income
sources such as private jobs, business, and government
jobs for the primary source of income, though they
were cultivating Z. armatum in small quantity. In
addition, 31% of the respondents were engaged in
agriculture and livestock husbandry primarily, being
less involved in Z. armatum cultivation (Figure 2).

Variable Category Frequency Percentage (%)
Sex Male 53 66
Female 27 34
Education Iliterate 20 25
Literate 60 75
Ethnic group Brahmin/Chhetri 55 69
Indigenous 9 11
Dalit 16 20
Wealth ranking Poor 15 19
Middle 35 44
Rich 30 37
Occupation Farmer 51 64
Non farmer 29 36
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Others (Job, business,
abroad income)
32%

MAP (Z. armatum)
37%

\ Agriculture and livestock
31%

Figure 2. Sources of income of respondents

3.3 Contribution of Z. armatum for commercial and
household use

Among the various medicinal plants found in
the study area, only Z. armatum was cultivated and
collected from the forest and private lands for
commercial use as well as household use. About 90%
of the collected Z. armatum was used for commercial
purposes and 10% for household use. But some other
high-value NTFPs such as Paris polyphylla, Bergenia
ciliata, Acorus calamus, Asparagus racemosus,
Swertia chirayita, and Nardostachys grandiflora were
collected from the forest in very few amounts and for
household use only.

3.4 Contribution with respect to education status

With concern to respondents’ education status,
the mean annual income from the sale of Z. armatum
was slightly higher in illiterate households with an
average income of 477 USD per household followed
by literate households with an average income of 461
USD per household (Table 2).

3.5 Contribution with respect to caste/ethnicity

Regarding respondents’ caste/ethnicity, the
mean annual income from the sale of Z. armatum was
highest in Brahmin/Chhetri households, with an
average annual income of 494 USD per household.
This was followed by indigenous households with an
average annual income of 460 USD, showing that Z.
armatum’s sales made income to all caste/ethnicity
homes. Dalit households showed the lowest average
yearly income, with 372 USD (Table 3).

3.6 Contribution with respect to wealth class

For the respondents’ wealth ranking category,
the mean annual income from the sale of Z. armatum
was highest in the rich households with an average
annual income of 613 USD, indicating that all the
households of this class were making income from the
sale of Z. armatum. Middle-class households with an
average annual income of 460 USD followed this. The
mean annual income was lowest in poor households
with an average annual income of 184 USD (Table 4).

Table 2. Education-wise average annual contribution of Z. armatum (USD)

Education category Mean Std. deviation Std. error mean
Average annual household income from Illiterate 477 341 76
sale of Z. armatum Literate 461 504 65
Table 3. Caste-wise average annual contribution of Z. armatum (USD)
Caste Mean Std. deviation ~ Std.error ~ Minimum Maximum
Average annual household Dalit 372 3,323 81 0 1,043
income from sale of
Z. armatum Indigenous 460 190 63 174 696
Brahmin/Chhetri 494 530 71 0 3,478
Total 466 467 52 0 3,478
Table 4. Wealth ranking-wise average annual contribution of Z. armatum (USD)
Wealth rank Mean Std. deviation  Std. error Minimum Maximum
Average annual household Poor 184 146 38 0 391
income from sale of Middle 460 336 57 0 1,304
Z. armatum Rich 613 622 114 70 3,478
Total 465 467 52 0 3,478
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3.7 Socio-economic variables influencing the
household income from Z. armatum

Multiple linear regressions indicated that the
three variables: land holding size (khet), time taken to
harvest (days), and wealth ranking (rich) were
positively significant with average annual household
revenue from the sale of Z. armatum with p-values of

0.042, 0.000, and 0.064 respectively. While two
variables: education status of respondents (literate)
and main income source (agriculture) were negatively
significant with average annual income from the sale
of Z. armatum with p-values 0.046 and 0.064,
respectively (Table 5). The correlation matrix is
shown in Table 6.

Table 5. Factors influencing the annual income from sale of Z. armatum

Independent variables Coefficients T Sig.

B Std. error
Constant 9.935 0.449 22.121 0.000
In khetl 0.258 0.124 2.075 0.042**
In baril -0.195 0.129 -1.505 0.138
Time taken to harvest (days) 0.037 0.005 7.063 0.000***
Ln family size (no.) 0.040 0.154 0.259 0.797
Sex (Dummy, Male=1) 0.040 0.128 0.315 0.754
Education (Dummy, Literate=1) -0.260 0.127 -2.040 0.046**
Ethnicity (Dummy, Non- Dalit=1) -0.033 0.166 -0.198 0.844
Wealth (Dummy, Rich=1) 0.339 0.179 1.890 0.064*
Main income (Dummy, agriculture=1) -0.235 0.125 -1.883 0.064*

*Significant at p<0.1, **significant at p<0.05, ***significant at p<0.01; Over all model significant, F=10.216 (p<0.01); Adjusted Coefficient of
determination (R?) =0.54; Results of social data has level of significant up to 10%

Table 6. Correlations matrix

Age of Total Average Family Land Land holding Distance
respondent  annual annual size of holding of  of respondent-  from the
income of  household respondent  respondent  khet forest
respondent  income from -Bari
sale of Z.
armatum
Age of Pearson 1.000 0.112 0.163 0.531** 0.146 0.233* 0.088
respondent Correlation
p-value 0.325 0.148 0.000 0.195 0.038 0.440
Total annual Pearson 1.000 0.477** 0.383** 0.342** 0.256** 0.146
income of Correlation
respondent p-value 0.000 0.000 0.002 0.022 0.197
Average annual Pearson 1.000 0.210 0.373** 0.038 0.437**
household Correlation
income from sale  p-value 0.062 0.001 0.738 0.000
of Z. armatum
Family size of Pearson 1.000 0.261* 0.280* 0.001
respondent Correlation
p-value 0.019 0.012 0.994
Land holding of Pearson 1.000 0.623** 0.069
respondent-Bari Correlation
p-value 0.000 0.541
Land holding of Pearson 1.000 -0.089
respondent-khet Correlation
p-value 0.432
Distance from Pearson 1.000
the forest Correlation
p-value

**: Correlation is significant at the 0.01 level (2-tailed)
*: Correlation is significant at the 0.05 level (2-tailed)
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4. DISCUSSION

Only Z. armatum was cultivated and collected
for commercial purposes among the various medicinal
plants found in this area, while the rest were only used
for household purposes. Figure 2 shows how
dependency on agriculture and livestock husbandry
has been reduced since more household members have
been involved in the production of Z. armatum and
other jobs, including foreign employment. The culture
of collection and sale of Z. armatum in Nepal has a
long history and can be dated back to the early 80s
when the trade started with India. Before trading in
India, local people utilized it for their household uses
only (Malla et al., 1993). The NTFPs collection
predominately for household consumption (43% out
of collected NTFPs) was also reported by Maharjan
and Dangal (2020) in their study in Dolakha District.
Similarly, the majority of the NTFPs were used for
household purposes (55%) in the study in Bajhang
District (Singh et al., 2021).

The households earned an average of 465 USD
annually from the sale of Z. armatum, which
comprises about 8% of the total annual income of
households. This demonstrates that it has played an
important role in the rural economy and contributed to
the household income of the locals in the study area.
Shrestha et al. (2020) revealed that the local people of
Nepal draw between 15-50% of their household
income from the NTFP sub-sector. Likewise, in the
Baitadi District of Nepal, MAPs, including Z.
armatum, have contributed to up to 9.5% of the total
annual household income (Pyakurel et al., 2017). In
Darchula, Baitadi, and Dadeldhura Districts, the
contribution from the NTFPs sub-sector was 20% of
the annual household income (Kunwar et al., 2013)
and Olsen and Larsen (2003) estimated 12% in the
higher region of Nepal. All of these studies include
the contribution made by various NTFPs, but we only
include the contribution made by Z. armatum. That’s
why the average annual household contribution in our
study is slightly less than in those studies. In the past,
rural people started to trade different medicinal plants,
including Z. armatum, as a source of income
(Manandhar, 1986; Kunwar et al., 2018). Similarly,
according to the focus group discussion, commercial
cultivation of Z. armatum in Ghatan village started in
2011 after the implementation of one village, one
product program for Z. armatum cultivation supported
by the Federation of Nepal Chambers of Commerce
and Industry and DFO of Myagdi.
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The participation of the poor in the collection of
Z. armatum was lower than that of the middle and
upper classes. It can be further clarified that the
average annual income from the sale of Z. armatum
for poor households is USD 184, whereas rich
households receive 613 USD annually. Gauli and
Hauser (2011) also found that the economic
contribution of NTFPs is higher in rich households
than in poor households. Though rich people were not
directly involved in the collection of Z. armatum,
they did work as middlemen and/or intermediate
contractors and thus earned more money than the poor
and middle-class people. Another important reason for
rich people contributing more than poor people is that
most of the Z. armatum collection was done on their
private land rather than in community forests (CF),
and rich people have larger land holding sizes (11.62
Ropani land per household) than poor people (4.2
Ropani land per household). Likewise, while
analyzing the financial contribution of Z. armatum
among literate and illiterate households, the
contribution among illiterate people was found greater
than that of literate households. This is because most
literate people were found to be involved in various
other professions such as government jobs, and
business rather than the cultivation and collection of
Z. armatum. Our finding was quite similar to the result
shown by Piya et al. (2011).

While analyzing socio-economic  factors
affecting the income earned from the sale of Z. armatum
by a household using a multiple linear regression
model, we found that land holding size (khet), time
taken to harvest (days), and wealth ranking (rich) were
positively significant in the average annual household
income respectively. Whereas, the education status of
respondents (literate) and main income source
(agriculture) were negatively significant. This result
shows that people having greater land holding size are
getting more income from the sale of Z. armatum than
people having less land holding size. Other research
studies have also demonstrated that dependence on
NTFPs is influenced by various socioeconomic
characteristics, including distance from the market
(Lacuna-Richman, 2004), income (Heubes et al., 2012),
and possession of livestock and age of household head
(Melaku et al., 2014). The other factors that also
influence household dependence include labor
availability, involvement in non-agriculture activities
(which are similar to our findings), and incorporation
into markets (Hasan et al., 2013).
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5. CONCLUSION

The study showed that the financial
contribution of Z. armatum was greatest in higher
castes and in wealthy households. The wealth ranking
of respondents, land holding size, and time taken to
harvest Z. armatum were positively significant in the
total annual income from its sale, whereas education
status and main income source were negatively
significant. The study concludes that Z. armatum
contributes significantly to household income and that
it varies significantly across households depending on
the influence of various socioeconomic factors. This
finding of the study will be useful for the long-term
conservation and management of Z. armatum in the
study area and similar other areas, focusing on its
socio-economic contribution. Z. armatum should be
prioritized for commercial cultivation and collection
on community land, as opposed to cultivation on rich
households’ private land. The responsible authorities
should provide technical and financial assistance to
cultivators. Additionally, lower caste people should
also be given more priority in Z. armatum cultivation
in the study area.
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