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Abstract

Trees Outside Forests (TOF) is a reliable source of income for farmers in ru-
ral area but study regarding this has not been explored in depth yet. There-
fore, this study was objectively conducted to assess the contribution of in-
come from TOF products in annual income of rural household. Dhangadimai
Municipality of Siraha district, Nepal was selected as study site. Altogether,
300 household surveys and 20 Focus Group Discussions (FGD) were con-
ducted to find the income sources and their contribution including TOF. The
descriptive analysis and unitary method were applied to analyze the collected
data. The off-farm income was US$ 1802.57 in total per household. Among it,
the highest income was from remittance around US$ 762.34 (42.29%) and the
lowest from government job around US$ 166.68 (9.25%). The farm based to-
tal annual income per household was US$ 685.94 on which, the highest in-
come was US$ 220.28 (32.11%) from grains and the lowest income was
US$ 0.04 from ploughing other farmers’ field. The total value of livestock of
average household was US$ 805.99 and out of this, the highest value was of
buffalo i.e. US$ 333.01. At the same time, annual income from TOF product
was about US$ 853.31 in total per household. Out of this, the highest income
was approximately US$ 521.90 (61.16%) from fruits followed by US$ 214.77
(25.17%) from selling of timber. The highest net income per household was
US$ 448.66 respectively from selling timber by rich family while US$ 233.78
for medium family. In addition, the net income from selling fruit by rich,
medium and poor family was US$ 427.82, 550.71, and 382.43 respectively.
Specifically, the total contribution of income only from TOF product was
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US$ 853.3027 (20.57%). This research will be useful document to develop the
economic policy related to TOFs in different agroforestry systems.
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1. Introduction

The role of trees grown outside forests (TOFs) was increasing attention in the
world after the mid-1970s. Tree planting initiatives were identified as a potential
strategy to meet the forest product needs of growing populations. It also ad-
dresses the problems associated to land-management and ecology simulta-
neously (Foley & Barnard, 1984; Nair, 1993; Tamale et al., 1995; Arnold, 1997;
Long & Nair, 1999; Bergsten et al., 2014). Trees Outside Forests (TOF) comprise
all trees excluded from the definition of forest and other wooded lands (FAO
2001; Bellefontaine et al., 2002). Trees planted outside forests and inside forests
share many attributes (Arnold, 1997; McCullough, 1999) but they are not en-
tirely similar. The reason behind this is trees alone do not create forests and trees
are not found only in forests (Long & Nair, 1999). Thus, the private forest land
plantations have a significant role to address the alarming rate of deforestation
and forest degradation (Arnold, 1997). TOFs are an important natural resource
that contributes to the livelihood of people in many regions (Schnell et al., 2015).
Additionally, TOFs contribute to economic, environmental and social well-being
in areas where there have never been forests or where forests have disappeared
(Unasylva, 2000; FAO, 2001; Bellefontaine et al., 2002). The production from
planted Eucalyptus species ranges between 20 and 58 m’/ha/year and the farmers
are able to earn a net profit of INR.50,000 to 150,000 per ha (MoEF, 2009). Tree
Farming and the product sale and the related business generated over 177,000
jobs for the local rural people in Bangladesh (Choudhury & Hossain, 2011) and
it was increased to 5.83 million people in 2016 (BFD, 2016).

The forests and trees add diversity and help to sustain the farming system and
also uplift the economy of rural households (Nair, 1993; Arnold, 1997; Garforth
et al., 1999). Similarly, trees, agriculture, and livestock are interlinked in Nepali
farming system and thus sustainability of farming system depends on the conti-
nuous existence of tree resources (Gilmour, 1997; Regmi, 1998; Garforth et al.,
1999). Moreover, Shrestha (1996) described the changes in the farming system in
the Kaski District (e.g., change from free grazing to stall feeding of livestock, la-
bour shortages, and reduced access to natural forest) that have led to increasing
tree planting on farmland. Thus, agroforestry has been recognized as one of the
important systems for sustaining the rural livelihoods and food security of a
large number of rural farmers in the Nepalese hills (Pandit et al., 2014; Catacu-
tan et al., 2017).

The active involvement of the households to plant, protect and utilize the trees

DOI: 10.4236/0jf.2020.104024

389 Open Journal of Forestry


https://doi.org/10.4236/ojf.2020.104024

Y. Yadav et al.

is the evidence of the increasing tree cover on farmland. There was three-fold
increase in the number of trees on farmland over a 24-year period in Sindhup-
lachok and Kavrepalanchok districts (Carter & Gilmour, 1989). Similarly, tree
cover changes over a 17-year period in the Kavrepalanchok District showed an
increase of 31% to 37% of tree cover on farmland (Gilmour & Nurse, 1991).
However, there is very limited research related to Trees Outside Forests (TOF)
in Siraha district of Terai region, Nepal. In the Sirha district, the forest area was
only 4100 ha in the year 2001, which was increased to 4300 ha in year 2010. It
showed the increase of forest by 5% between 2001 and 2010. This is around 4%
forest out of total land in this district but total population is around 637,328. It
means there is only 0.03 ha forest per household which indicates the scarcity of
the forest resources in Siraha district. Therefore, most of the people in this dis-
trict depend upon the private forest (Trees Outside Forests) to meet their de-
mand of forest product as well as to generate the income from trading the prod-
ucts. However, there is very limited research related to current status of TOFs on
farmland and the ways it contributes to income of rural livelihoods. The main
objective of this research was to assess the contribution of income from TOF

products in annual income of rural households.

2. Materials and Methods
2.1. Study Area

The study was carried out in the Siraha district (out of 77 districts of Nepal). The
study area covers an area of 42.01 km®> The study site covers Dhangadhi Muni-
cipality, Siraha district, Province No.2. This lies between Latitude 26.72° and
26.80° North and Longitude 86.34° and 86.43" East. The study area is in south-
ern part of Terai region of eastern Nepal (Figure 1). The climate is tropical hav-
ing average annual temperature of 24.4°C and total annual rainfall of 1275 mm.
As the forest resources are scarce in this district, World Bank and German
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Figure 1. Map of the study area.
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Agency for International Cooperation (GIZ) supported to promote the planta-
tion activities in this district especially private plantation (Evans, 1989; Gautam,
1993). Dalbergia sissoo (Sissoo0), Melia azedarach (Bakaino), Albizia spp. (Siris)
and Mangifera indica (Mango) are most common planted species in this district
(DFO, 2004).

2.2. Household Selection and Data Collection

For the study, 300 households (8%) were randomly selected for interviews out of
3774 total households in the study area. Check list was prepared especially re-
lated to livelihood resources (e.g., land-holding, farm, off-farm, livestock and
tree) (Chhetri, Larsen, & Smith-Hall, 2012; Chhetri, Lund, & Nielsen, 2012).

A total of 20 focus group discussion was organized, specifically 10 events at
each site. Then they were organized to categorize the households into rich, me-
dium and poor using their own criteria. A common understanding based on
their land holding was reached to divide households into rich (=0.5 ha), medium
(0.167 ha to 0.5 ha), and poor (<0.167 ha) categorizes (Adams et al., 1997).
In-depth, household characteristics, farming system, income, energy, market,
legal restrictions, local organizations, credit and extension services and con-

straints in tree cultivation were collected using a semi-structured questionnaire.

2.3. Analytical Procedure

The collected data were analyzed using simple statistics particularly applying the
descriptive statistics. In addition, the unitary method was applied to find income
from product of TOF (Accastello et al.,, 2018). The exchange rate of Dollar to
Nepali Rupee on 16™ February, 2020 was around to NRs. 113.95 for one
US$ Dollar.

3. Results and Discussion

Income sources. The income source of households’ can mainly be categorized
into farm, livestock, off-farm and Trees Outside Forests (TOF). Farm income
was generated either from owner-occupied land or land accessed through te-
nancy. Off-farm income was generated from wage or exchange labour on other
farm-based agricultural activities. Non-farm income was generated from other
non-agricultural earning (Ellis, 2000). Sources of farm income included cereal
crops, livestock and poultry, and sales of vegetables. Sources of off-farm income
included wage/labour, remittances and business/trade. The income generated
especially from sale of fruit, timber and fuel wood included under the Trees
Outside Forests (TOF) income.

The total value of livestock kept by farmers was US$ 805.99. Out of this, the
highest value was US$ about 333.01 (41.32%) of buffalo which was followed by
US$ 173.62 (21.54%) of cow. Similarly, total annual income from non-farm source
was US$ 1802.57. Among this, the highest income was around US$ 762.34
(42.29%) from job which was followed by Business with US$ 453.00 (25.13) (Table

1).
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Table 1. Annual value of livestock keeping and annual income from non-farm sources.

Total Value of Livestock Annual Income from Off-Farm Source
Item Value (US$/HH) % value Item Income (US$/HH) % Income
Cow 173.62 21.54 Business 453.00 25.13
Ox 169.67 21.05 Wage/Labour 204.69 11.36
Buffalo 333.01 41.32 Job 166.68 9.25
Male Buffalo 33.39 4.14 Remittance 762.34 42.29
Goat 88.95 11.04 Others 215.85 11.98
Sheep 0.44 0.05 0 0 0
Chicken 6.80 0.84 0 0 0
Ducks 0.12 0.01 0 0 0
Total 805.99 100 Total 1802.57 100

The annual net income from farm source and TOF products was varied ac-
cording to sources and products. Total Annual Net Income from Farm Sources
was US$ 685.94 per households. This was the highest about US$ 220.28 (32.11%)
from selling the grains while the lowest record was about US$ 0.04 from
ploughing. The annual income from TOF product, it was about US$ 853.31 in
total. Among this, the highest income was approximately US$ 521.90 (61.16%)
from selling the fruits which was followed by US$ 214.77 (25.17%) from selling
timber (Table 2).

Table 2 showed the contribution of TOF products from timber was about
25.17%. The timber is one of the major products of TOF. Besides generating the
income from timber, they have been using the timber to meet their timber de-
mand to construct the houses, furniture and other purposes because the gov-
ernment forest is very less in this district only 2100 ha which is unable to meet
the demand of timber in this district. Therefore, the TOF product is alternative
source of timber in the study area.

3.1. Income from TOF Products According to Rich, Medium and
Poor Households

The annual gross income, costs and net income from Trees Outside Forests
(TOF) product per household of rich, medium and poor class people were dif-
fered according to products of TOF. The highest gross income, cost and net in-
come per household were US$ 567.13, 118.47 and 448.66 respectively from sell-
ing timber. Similarly, net income from selling timber was US$ 233.78 of medium
family while it was only US$ 70.09 of poor family. In addition, the net income
from selling fruit by rich, medium and poor family was US$ 427.82, 550.71 and
382.43 simultaneously (Table 3).

3.2. Contribution of Difference Source in Household Income

Most of the households had diversified income. The major proportion of net

DOI: 10.4236/0jf.2020.104024

392 Open Journal of Forestry


https://doi.org/10.4236/ojf.2020.104024

Y. Yadav et al.

Table 2. Net Income from farm source and TOF products.

Annual Net Income From Farm Sources

Annual Net Income From TOF Products

Items
Grains

Vegetables

Agriculture Residue

Milk
Meat
Cow Dung
Ploughing
Cash Crops
Others

Total

Net Income (US$/HH)
220.28
115.15
13.17
211.50
29.53
3.90
0.30
32.68
59.44

685.94

% income TOFs Products
32.11 Timber
16.79 Fuelwood

1.92 Fruits
30.83 Pole

4.30 Fodder
0.57 Wild Fruits
0.04 Wild Vegetables
4.76 Bamboo
8.67 Others (leaves)
100 Total

Net Income (US$/HH) % income
214.77 25.17
35.45 4.15
521.90 61.16
7.65 0.90
1.53 0.18
67.43 7.90
3.74 0.44
0.83 0.10
0.01 0.00
853.31 100

Table 3. Gross income, costs and net income of Trees Outside Forests (TOF) products from wealth rank.

Rich household Medium household Poor household
TOF Products Ir?;(())rs:e Cost Inljoe:ne Ir?;(())rs:e Cost Inljoe:ne Ir?;(())rs:e Cost Inljoe:ne
US$/HH US$/HH US$/HH  US$/HH US$/HH US$/HH  US$/HH US$/HH US$/HH
Timber 567.13 118.47 448.66 336.07 99.94 233.78 89.63 17.95 70.09
Fuelwood 6.58 2.19 4.39 62.20 21.02 41.43 10.92 1.46 9.46
Fruits 528.74 100.92 427.82 679.83 129.12 550.71 459.46 77.03 382.43
Poles 0.00 0.00 0.00 11.83 2.52 9.32 0.00 0.00 0.00
Fodder 0.00 0.00 0.00 1.26 0.43 1.25 3.94 0.59 3.34
Wild Fruits 0.00 0.00 60.33 17.37 17.37 61.47 19.70 3.51 94.19
Wild vegetables 0.00 0.00 0.00 6.91 0.74 2.57 12.68 1.95 10.73
Bamboo 0.00 0.00 0.00 0.50 0.18 1.01 0.00 0.00 0.00
Total 1102.46 221.59 941.20 1115.97 271.32 901.54 596.33 102.50 570.24

income was generated produced by non-farm sources (43.46%), while an almost
equal proportion of income generated from livestock (19.43%) and Trees Out-
side Forests (TOF) (20.57%) but it was minimum net income from farm prod-
ucts only 16.54% of total net income. Specifically, this was US$ 1802.566,
685.9409, 805.9918 and 853.3027 from households per annum from different
sources viz. non-farm, farm, livestock and Trees Outside Forests (TOF) respec-
tively (Table 4).

4. Discussion

Our studies showed that, Trees Outside Forests (TOF) is an alternative source of
timber, firewood, fodder and fruits. At the same time, this is worthy source of

income for rural people which contribute substantially to their livelihood. When
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Table 4. Different income sources per HH per annum.

Income sources Net income (US$) Percentage
Off-farm 1802.566 43.46%
Farm 685.9409 16.54%
Livestock 805.9918 19.43%
TOF products 853.3027 20.57%

there wasn’t plenty of forest based resources available nearby, the rural people
plant the tree on their private land as a private forest, agro-forest and orchard in
order to meet their daily forest product demand and other related products. Rea-
lizing this situation, the agroforestry policy (2019) of government of Nepal pro-
vides the subsidy to promote the private plantation, agro-forestry as well as the
orchard (MoALD, 2019). Studies regarding tree integration on farmland de-
picted that rural households maintain trees for fuel and other benefits (Nair,
1993; Grimble et al., 1994; Regmi, 2003). Nevertheless, households’ on-farm tree
management strategies are dynamic and depend on their changing so-
cio-economic activities (Shrestha, 1996; Arnold, 1997).

In rural areas of Nepal, wood collected from natural forests is one of the most
critical sources of fuelwood (Christensen et al., 2009). Contribution of fuelwood
is about 70% in total energy supply for the rural population of Nepal (Kandel et
al., 2016). Our study showed that most of the rural people have been using the
firewood for cooking and heating. The livestock keeping is one of the important
professions of the farmers in Terai area. They keep buffalo, cow, goat, chicken,
duck and they are generating income from selling these cattle and bird. The
highest value was about 333.01 (41.32%) of buffalo because the people have been
keeping these cattle to produce milk in particular. The Yadav communities gen-
erally in Terai are like to keep the buffalo most. The contribution of livestock in
India is also remarkable in total income (Birthal & Rao, 2002; Islam et al., 2016).
Some studies related to this in Kenya showed that, the livestock keeping is major
profession especially for milk and meat production, the value of animal was
around nearly one third (31%) of the total gross value of livestock (Behnke &
Muthami, 2011). This 31% differs from our study; it may due to the diverse so-
cio-economic and geographical condition between Terai are of Nepal and land
of Kenya.

Estimated total annual income from non-farm source was US$ 1802.57 and
the highest income was around US$ 762.34 (42.29%) from job. The reason be-
hind this is, most of young people go to golf countries for the employment and
some of thhhe people also involve in private and government sector. The study
done by Lanjouw & Shariff (2004) in India showed that, income from non-farm
source contributes significantly to total household income. Similar result was
found in our study as well. Another study also justified this it was significant
contribution to income of Nepali society (Ghimire et al., 2014; Paudel et al.,
2017).
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The Trees Outside Forests (TOF) is a very attractive reliable source of income
in Nepal and other counties too. In fact, our study showed that annual income
was around US$ 685.94 per households and estimated highest income was about
US$ 220.28 (32.11%). The main reason behind this may be that farmers are
growing different types of plant species such as fruit trees in orchard and forest
trees in degraded area. The principle of contribution of Trees Outside Forests
(TOF) in total income of the people is justified by several studies. For instance,
around 30% of the total planted area was established in agroforestry systems in
China and 49% in India (Ball et al., 2005; Dogra, 2011), obviously, the products
from these TOF contribute in total income. Similar examples are found in plan-
tation establishment for timber, fuelwood to meet the demand of local commu-
nity in tropical countries (Long & Nair, 1999). The finding of our study showed
that there is significant contribution of TOF in total income of household which
is also justified by study done by Regmi (2006).

Baral et al. (2013) stated that contribution of farmland tree (TOFs) was 16.4%
per household per year in the Kanchanpur district in Terai region which falls in
the same region of Nepal but our study showed 20.57% contribution of TOFs. It
is quit difference in value, the reason behind this may be due to less percentage
of TOF in the western part of Nepal in comparison to eastern part Nepal (Siraha
district) (DFRS, 2014).

Many government and non-government agencies have been directly or indi-
rectly involved in households in private plantation especially in Siraha district
(Rugendyke, 2007). Most of the medium income households in Nepal have their
own agro-forestry system and they have been generating substantial income. The
study showed that there was high (>50%) proportion of total income from sell-
ing of timber and fuelwood from their own private forest. The high income far-
mers have been generating high income than low income community from pri-
vate forest (Belcher et al., 2015).

At the same time the income from fodder and fruits are also approximately
matching with our research finding. The study done by Pandit et al. (2014)
showed that the income from selling the fruit was US$ 57.05 in Kavreplanchok.
This income is less in comparison to finding of our research; the differences in

income may be due to difference in study site, price of fruit and year.

5. Conclusion and Recommendation

The integration of trees on farmland significantly contributes in total income of
rural livelihood. Among the total income of household, the highest income was
from remittance but it was the lowest from government job. More specifically,
out of total farm based annual income per household, the highest income was
from grains while the lowest income was from ploughing other farmers’ field.
Out of total value of livestock, the highest value was of buffalo. Besides, annual
income from TOF product was a remarkable one and among this, the highest

income was from fruits and it was followed by selling timber. The highest net
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income per household was from selling fruits and timber by rich family but it
was the lowest by poor family. Specifically, the total contribution of income only
from TOF product was about one fifth of total income. This research will be
useful document to develop the economic policy related to TOFs in different
agroforestry systems.

Thus, it is recommended that the contribution of TOF and other products
shall be recognized as household income sources of rural farmers. Similarly, the
contribution of income from different sources should be intensively carried out
and in depth studies are essential. Such study should be carried out to other
parts of Nepal covering challenging issues of income generation from TOF and

others as well.
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