Journal of Sylva Indonesiana (JSI) Vol. 03, No. 01, 2020 | 01 — 16

Journal of

Journal o

Sylva Indonesiana

oy

talenta

PUBLISHER

Sylva Indonesiana

Conservation of NTFPs Species Through Agroforestry
for Community Livelihoods in Sikka, East Nusa
Tenggara

Gerson N. Njurumana® and Dona Octavia®”

L Environment and Forestry Research and Development Institute of Kupang, Indonesia
2 Forest Research and Development Center, Bogor, Indonesia

Abstract. Conservation and development of non-timber forest product (NTFPs)
commodities in East Nusa Tenggara (NTT) are urgently needed. NTFPs are a source of
livelihood for the rural communities around the forest areas. NTFPs development around
the forest areas is needed as a means to create livelihoods and reduce poverty. The
management strategy for forest areas based on integrating conservation and community
welfare improvement is needed. The research aims to determine the NTFPs potency in
Sikka Regency and the socio-economic conditions of NTFP farmers and to initiate the
conservation and development of NTFPs based on the agroforestry approach. The research
was conducted through literature review, secondary and primary data collection through
surveys, interviews and field observations. The results of the study showed that tamarind
(Tamarindus indica L.), candlenut (Aleurites moluccana (L) Willd.), areca nut (Areca
cathecu L.), and betel (Piper betle L.) is the major of NTFP commodities in Sikka district.
The socio-economic conditions of NTFP farmers on surrounding farmer are not prosperous
yet, and highly depend on the sustainability of NTFP production. Community initiatives to
conserve and regenerate NTFPs through agroforestry need to be improved, especially in
improving the rate of plant growth. Technical assistance to increase community capacity in
conservation and development of NTFPs around forest areas and private land is still
needed.
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1 Introduction

Forest is a source of life that provides various benefits for humans, such as food, water, energy,
health, spiritual, social protection and environmental services [1]-[8]. Forest produces various
resources that support community livelihood with a contribution of 17-45% or an average of
22% [9]-[15], thus helping to poverty alleviation [16]. Non-timber forest product (NTFPs) is

one of the main commodities of forest that plays an important role in the community, especially
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those in the surrounding forest area. Awareness of the importance of forests, especially as a
source of livelihoods originating from NTFPs, has led to a paradigm change in forest
management resources from timber-based forest products to non-timber forest products. Timber
commodity is still one of the mainstay commodities in the forestry industry, but the carrying
capacity of the production forest is only 2.08% of the per capita requirement [17]. On the other
hand, there is a tendency for the progressive use of NTFPs and their ecosystem services,
especially in the effort to realize sustainable forest management. By those conditions, [18]
stated that improving NTFPs management as an alternative to guarantee sustainable
management of forests and their functions, especially on socio-economic and ecological aspects.
Based on the biophysical reality of forest resources and the socio-economic conditions of people
surrounding forest in East Nusa Tenggara, the optimization of NTFPs management is urgently

needed.

The forest resources potency in East Nusa Tenggara reaches 1,784,751 ha (Minister of Forestry
Decree Number: SK.3911 / Menhut-Il1 / KUH / 2014). The potency consists of conservation
forests covering an area of 516,701 ha (28.95%), protection forests covering 684,403 ha
(38.35%) and production forests covering an area of 583,647 ha (32.70%). Each type of forest
management has potential and strategic value, and it will imply to people pressure to utilize it.
The condition of land cover is one indicator of forest resource pressure. Non-critical land in East
Nusa Tenggara only reaches 6.46%, most of the forest area has an incomplete land cover
condition, so that it is classified into critical land, potentially critical, moderate critical and very
critical [19]. Pressure on forest areas is closely related to community accessibility and
dependence on forest areas. The result of villages surrounding forest area mapping carried out
by East Nusa Tenggara Environment and Forestry Province's office showed that there are 2,308
(70.58%) villages within and around the forest area, generally including underdeveloped
villages category. This condition proves the opinion [20] that most of the poor population in
developing countries are in rural areas, and depend on the availability of natural resources to
meet their needs [8], [21], [22]. This condition can be a reference for the parties to reorient

forest areas management, from timber oriented to non-timber oriented.

In line with government programs on poverty alleviation around forest areas, the government
adopted a social forestry policy by PP No. 6 of 2007 Jo PP No. 3 of 2008, with several schemes,
one of which was P.37/Menhut/2007 concerning Community Forestry (CF). The CF scheme
becomes one of the solutions to bridge the community concerns and forest sustainability in
Sikka Regency. Through Minister of Forestry Decree No0.SK.388/Menhut-11/2010 a CF
covering area has been confirmed of 16,755 ha. The decree also followed up with a community
forest utilization business permit No: 127/HK/2012 dated May 21, 2012, with an area CF

Tuartana's work was 346.88 ha distributed in 227 families.
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The development of NTFPs commodity in CF is one of the conservation strategies to increase
forested land cover and poverty alleviation around forest areas. Due to ecological characteristics
of forest areas in this area that are generally in semi-arid climates, the development strategic
plan is through NTFPs mixed garden or agroforestry approach. Agroforestry is an effort to
optimize land use with various types of commodities for various management and utilization in
the community. The application of agroforestry can be done through the cultivation of various
types of productive plants, such as wood [17] combined with NTFPs commodities that produce
food, animal feed, fiber, and medicinal plants. The application of simple agroforestry has been
developing for a long time, as indicated by several local agroforestry characteristics in East
Nusa Tenggara such as mamar and kaliwu [17]. The characteristics of local agroforestry are
characterized by spatial planning, cropping patterns, plant biodiversity and limited land

productivity, which has implications for the community.

The development of excellence NTFPs commodities, including tamarind (Tamarindus indica
L.), candlenut (Aleurites moluccana (L) Willd.), areca nut (Areca cathecu L.) and betel (Piper
betle L.) have contributed significantly to community livelihood and the region. Perda No. 6 of
2017 is legal for NTFPs management in East Nusa Tenggara, especially after the determination
of 14 types NTFPs commodities by East Nusa Tenggara Governor Decree No.
404/KEP/HK/2018. Optimizing NTFPs management in East Nusa Tenggara is needed because
it can increase regional income. To achieve this program, understanding, and information on
NTFPs potency, socio-economic conditions and production capacity of NTFPs farmers and
dependence of surrounding communities on forest resources needed to be initiated. This
information is needed as a basis for synergizing NTFPs management plans as part of forest
management and optimizing the sources of livelihoods of communities around the forest. This
research is an effort to reveal about (a) the potential of superior NTFPs in Sikka Regency, (b)
the socio-economic conditions of NTFPs farmers, and (c) the capacity of farmers in cultivating

NTFPs through agroforestry scheme.

2 Materials and Method

2.1  Time and Location of Research

The study was conducted from February 2017 to April 2019 in Sikka Regency. The unit of
analysis is Tuartana community forest, which is geographically located between coordinates 08°
30 47 "S- 08° 32" 58 "S and 122° 38" 10 "E - 122° 40" 16 "E. Administratively, the Tuartana
community forest area is included in the Hikong Village area, Talibura District, Sikka Regency,
East Nusa Tenggara Province. This location is located at an altitude of between 500 m.asl - 975
m.asl dominated by hilly areas, very steep slopes and composed of cambisol and humic

cambisol soil.
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Figure 1 Map of soil type distribution in Tuartana community forest, Hikong Village,
Sikka Regency, East Nusa Tenggara.

2.2 Data Collecting

Data and information collection is carried out some steps, initially with secondary data
collection from agencies related to forestry and natural resource affairs in Sikka District,
including the Agriculture and Plantation Office, UPT KPH Sikka Regency, and the Economic
Bureau at the Sikka District Secretariat. The secondary data and information including the
potency of the production area of each commodity, the number of a family involved in NTFPs
cultivation, land productivity, marketing and delivery of NTFP commodities. After obtaining
general information on NTFPs potency, it was continued by collecting primary data on the
socio-economic conditions of NTFPs farmers who were directly involved in managing the
Tuartana community forest. The collected data and information include the area coverable area,
dependence on forest resources, accessibility to the CF area and per capita income of CF
farmers. Socio-economic data collection was carried out using sampling methods of Tuartana
community forest farmers who managed the Wukoh Lewoloroh protected forest area. The
sample population of 10% of 227 families was involved in managing CF, including the
representation of family led by women. Purposive random sampling is used in selecting
respondents ‘criteria, by referring to the criteria for determining respondents [23]-[24], then
proceeding randomly to determine respondents' units as sources of information. Surveys and
interviews were carried out in parallel by visiting farmer houses, discussing and observing the
reality of farmers' lives, including the management of NTFPs species, and field observations on
the CF managed land units that are the location of NTFP commodity cultivation.
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2.3 Data Analysis

Data and information on NTFPs potency, the socio-economic conditions of NTFPs farmers and
the capacity of the community to conserve and develop NTFPs commodities obtained through
primary and secondary data collection were analyzed descriptively-qualitatively and

descriptive-quantitatively.

3  Results and Discussion

3.1 Potential NTFPs in Sikka Regency

The management and utilization of NTFPs by the community in Sikka Regency have been
going on for a long time, but not all commodities cultivated by the community. The dominant
NTFPs potency in Sikka district include cashew nuts (Anarcadium occidentale), cacao
(Theobroma cacao), candlenut (Aleurites moluccana (L) Willd), Kapok (Ceiba petandra
Gaertn.), cloves (Syzygium aromaticum (L.) Merr & Perry), areca nut (Areca cathecu L.),
pepper (Piper nigrum L.), tamarind (Tamarindus indica L.), jatropha (Jatropha curcas L.),
nutmeg (Myristica fragrans Houtt), cotton (Gossypium sp.), betel (Piper betle L.), lontar palm
(Borassus flabellifer L.), bamboo (Bamboosa sp.), and other commodities such as honey, arenga

sap, lacca, and others.

NTFPs production in Sikka varies greatly, either in this production area, production capacity,
productivity and production consistency, including the number of family units involved in
NTFPs commodities development. Cacao (Cocoa sp.) and cashew nut (Anarcadium occidentale
L.) commodities have the highest production and areas among all NTFPs commodities in Sikka
Regency. It indicated by 47.21% of the total production area used for the cocoa commodity
(Theobroma cacao), while 44.60% is used for cashew commodities (Anarcadium occidentale
L.). Both commodities cover 91.82% of NTFPs production area in Sikka Regency. Other types
of commodities found in a small percentage, ranging from 0.164 to 3.031% of the total
production area. The arrangement of NTFPs commodity development areas still relies on cocoa
and cashew nut, whether on a monoculture or polyculture scale and independent business on

land units owned by the people.

A Cashew Commodity (Anarcadium occidentale L.)
The development of cashew in Indonesia has been started since 1975 for critical land

rehabilitation [26]. Cashew nuts are international traded food with expensive price per unit
weight after vanilla. Indonesia is one of the big cashew producers in the world after India,
Vietnam, West Africa, East Africa, and Brazil. But in fact, the cashew international market still
dominated by West Africa (= 25% of world production), followed by India (£ 22%), Vietnam (x
21%), Brazil (£ 16%), East Africa ( £ 9%) and Indonesia (£ 5%). The cashew production (+
90%) commonly produced by small farmers who live in rural areas. East Nusa Tenggara is one

of cashew production centers, there are 166,754 ha of cashew production or around 31.89% of
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the total national production area [25]. For cashew commodities, there are 11,048 ha or 52.05%
of the productive production area, with 32,651 family units involved in their cultivation
[19].

Sikka Regency is one of the cashew producers for local and national markets. The total cashew
production in this area reaches 21,223 ha or around 12.73% and 4.06% of the total area of
production at the provincial and national levels. Total production reached 9,937 kg, or
equivalent to 22.09% and 7.22% of total production at the provincial and national levels [15],
[21]. The productivity of cashew in Sikka Regency reaches 899 kg/ha, higher than the average
productivity at the provincial and national levels. The cashew production capacity has increased
compared to 2009 which only reached 549,845 kg/ha [26]. This condition indicated that cashew
management in Sikka District has developed and has a strategic role to fulfill the needs of raw

materials at the provincial and national levels.

The cashew cultivation business which is carried out outside or inside the forest area is an
indicator of ecological and socio-economic suitability for the community. However, the
production of these commodities itself can be dangerous when controlling pest and disease that
is not handled properly. Therefore, even from the production aspect and development area
indicates that cashew is one of the highest contributors, it is still necessary to be aware of the
damage, especially by pests and diseases. If something happens that threatens its production, it
will have direct implications for people who are struggling with this commodity.

Cashew nut Potency In Sikka Regency
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Figure 2 Potential of cashew in Sikka Regency
(Source: Agriculture Office of Sikka Regency, 2018)

Based on commodity zoning, Magepanda, Nella, Waiblama, Nita and Waigete Districts are the
main contributors to cashew production in Sikka Regency. The cashew cultivation business is
carried out by a majority of the community, as evidenced by 32,651 families in Sikka district or
equivalent to 13.30% and 4.40% of provincial and national cashew farmers are highly
dependent on these commodities. An anomaly occurred in Mapitara District, which is the
number of cashew farmers was quite high, while the production area control and production

capacity were relatively low. The opposite condition occurs in Paga District. In this area, the
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production is quite high, while farmers number is small. It shows that cashew farmers in Paga
District have a better capacity for managing cashew commodities, especially intensification and

extensification to increase cashew crop production.

B. Tamarind Commodity (Tamarindus indica L.)
Tamarind is one of the NTFPs commodities needed in the local, national and even international

markets. National tamarind production reaches 13,444.21 tons [27]. Tamarind is one of the
commodities that can tolerate drought conditions such as in East Nusa Tenggara and other arid
regions in parts of Africa [28]. Tamarind is a very important source of livelihood for local
communities in various countries [29], including the provision of ecosystem services for soil
fertility and soil biology [30] and health and nutrition [31]. As is the case with local
communities in East Nusa Tenggara and Indonesia in general, tamarind is also used for various

food and medicine needs, as well as various derivative products.

Tamarind Production in Sikka Regency, 2011-2017
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Figure 3 Tamarind production in Sikka Regency (Source: [42])

Tamarind commodity production in Sikka Regency tends to decrease in 2011-2017. The highest
production occurred in 2012 as many as 3,031,660 kg [42], and after that, the production tended
to decline. Based on data available at the UPT KPH in Sikka Regency, tamarind commodities
are traded nationally. Tamarind trade is generally carried out on an individual so that the flow of
trade not well monitored. Tamarind trade to the different island also tends to decrease from
2015 recorded as many as 260,000 kg, transmitted by 20 companies/individuals, then in 2016
decreased to 252,000 kg, transmitted by 6 companies/individuals, then in 2017, it experienced a
drastic decrease of 28,800 kg by 1 company. Based on information from business actors and
local governments, tamarind commodities national market is generally sent to Denpasar,

Surabaya, Cirebon, Balikpapan and Makassar [34].

C. Candlenut Commaodity (Aleurites moluccana (L.) Willd.)
The candlenut product is very important because many benefits can be obtained from its

management. The occurrence of candlenut commodities is expected to accommodate the

interests of forest conservation, land and water, and community welfare. Candlenut is one of the
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considerable NTFPs in East Nusa Tenggara Province, and have been used by the community for
various needs, one of which is for medicine [32]-[33]. Sikka Regency is one of the candlenut
production centers in Indonesia. Based on data and information, the candlenut production area
in Sikka Regency reaches 1,008 ha with production reaching 200 tons [34] and production
capacity 503 kg/ha, involving 1,551 families. It means that each family in Sikka has 0.60 ha

area for candlenut cultivation, with a production average of 129 kg/family/year.

Candlenut is one of the commaodities which has a fairly wide production distribution reaching
90.47% of the subdistrict area in Sikka Regency. Only Alok and west Alok sub-districts have
not yet recorded their production, while other sub-districts have produced with a variety of
amounts. Palue sub-district has the lowest production, while the Hewokloang sub-district has

the highest production. The average candlenut / sub-district production reaches 37,066.86 kg /

year.
Candle nut production in Sikka Regency, 2011-2017
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Figure 4 Candlenut production in Sikka Regency (Source: Department of Agriculture,
KPH Sikka and SDA Economic Section, BPS and Sikka District Secretariat)

Based on Figure 3, candlenut production was decline since 2015-2017. Even the market to
another island process from Sikka regency is higher than production data. In 2015, the market
volume reached 132,000 kg, whereas in 2016 increased by 167,750 kg, while in 2017 it
experienced a drastic decrease of 18,000 kg [34]. According to information from farmers, a
decrease in production from 2015-2017 caused by strong wind conditions during the flowering
season, so many pistils will fall. It causes a very drastic decrease in production, including the
data collection process of candlenut production is not carried out optimally. Also, the existing
candlenut is generally included in the category of quite old, while low regeneration effort. The
sub-districts of Hewokloang, Mego, Doreng, and Nita are the main contributors to candlenuts
supply in Sikka Regency. Even so, the ratio between the production area and production
capacity is a balance. It might be caused by a very conventional cultivation pattern and post-

harvesting management.
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Production and production area in Sikka Regency
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Figure 5 Candlenut production area and production area for each sub-district in Sikka
Regency in 2016 (Source: Agriculture Office of Sikka Regency)

D. Areca Nut Commodity (Areca cathecu L.) and Betel Commodity (Piper betle L.)
Areca nut (Areca cathecu L.) is one of the NTFPs commaodities which is widely used by the

international community, especially in Asian countries. Areca nut has been widely cultivated in
Asia for a long time since the Ming Dynasty (A.D. 1368-1644). The plant widely cultivated in
India, Indonesia, Malaysia, the Philippines and Papua New Guinea [35]-[36]. Areca nut was
widely cultivated for fulfilling the demand of high raw materials as many as 10-20% of the
world's population [36]-[39]. A total of 64.5-82.7% of the Hunan population, China [40], and
35-40% of East Nusa Tenggara population [41] are areca nut users, mainly for socio-cultural
interests. The need for areca nut raw materials at a local level is high. Areca nut production area
in Sikka regency is very small as much as 78 ha, with production reaching 17 tons [42] and
productivity reaching 321 kg/ha/year. The number of families involved in areca nut cultivation
is still small, as many as 120 families or around 0.11% of the family number involved in
developing NTFPs [43].

Areca nut and betel are commaodities that have very limited distribution in Sikka Regency. Betel
commodity is found in 48% of the subdistrict area in Sikka Regency. Areca nut production
ranges from 1000-3000 kg/district/year. Areca nut production is only found in the districts of
Lela, Mapitara, Waigete, Doreng, Palue, East Alok, Bola, Paga, Talibura, Tanawawo, and
Waiblama. The average productivity of areca nut plants in Sikka is classified as low, at 0.16

tons/ha, far lower than the East Nusa Tenggara average of 0.48 tons/ha [19].
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Production and production area in Sikka Regency
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Figure 6 Production and areca nut production area (LAP) for each Sub-district in Sikka
Regency in 2016 (Source: Data processed from the Sikka District Agriculture Office)

Based on Figure 5, the highest production area found in Waiblama Sub-district, following by
Palue, and other sub-districts. Furthermore, as many as 500 kgs of areca nuts were sent to
Oebobo, Kupang by Sea Ship. Specifically for betel commodities, there are no data reported by
relevant agencies, both regarding production, area of production, productivity and distribution
of growth areas. However, based on information from transportation permit documents to
outside the island, there were several times the delivery of betel fruit to Kupang City with a total

delivery of 126 kg using airplane services.

Several types of NTFPs commodities produced in Sikka Regency are sent by distributors to
other regions. The main destinations for shipping are Surabaya, Bali, Jakarta, Balikpapan,
Cirebon, Kupang and Makassar. Based on data obtained from [42]-[43], the commodity that is
mostly shipped out of the region is cashew commodity. The demand for these commaodities is

quite high, indicated by the number of transmissions that tend to increase.

The NTFPs management requires the integration of parties to balance production and marketing
aspects as well as their institutions. This is necessary because there are still overlaps in-licensing
of several commodities between the UPT KPH (Forest Management Unit) of the Forestry
Service of the Sikka Regency Region with Agriculture and Plantation Service as well as the

Economic Section of the Regional Secretariat, Sikka regency.

3.2  The socio-economic conditions of NTFPs farmers

The socio-economic condition of NTFPs farmers can be approached from Hikong Village
sampling, which is one of the villages in surrounding Wukuh Lewoleroh protected forest area.
The hikong village population was 2,196 people and 504 families, 95% are dryland farmers,
forest product collectors and livestock farmers, higher than the Sikka Regency average of 65%

[42]. The large population is not followed by the availability of sufficient land, indicated by
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farming areas ranging from 0.025 to 0.05 ha /capita. Limited expertise and land assets have
implications for land productivity and community poverty. Poverty conditions are indicated as
many as 2,186 people (99%), including the underprivileged group, and as many as 305 family
units (60%) are recipients of poor rice (Raskin) assistance from the government [43]. Based on
gender, women have a higher poverty vulnerability reaching 1,272 people or (58%) of the total
poor population [43].

The community limitations and poverty of Hikong Village resident is a general description of
the reality surrounding forest poverty. The CF program that has been launched by the
government has not had a significant impact on changes in people's welfare. It indicated by 213
families (42%) in Hikong Village who participate in Tuartana community forest farmers but
their socioeconomic conditions not different from communities that have not involved in the CF
program. CF scheme is expected to increase productivity and added value, but the fact, there is
no significant difference in socio-economic conditions between CF farmers and non-CF
farmers. Per capita, income and livelihood are indicators for poverty, in this case, the average
income of Tuartana community forest farmers is Rp. 276,950/capita/month, below the East
Nusa Tenggara provincial poverty line of Rp. 290,363 [19]. Likewise, the average livelihood of
CF farmers was very small, amounting to Rp. 150,550/capita/month, below the average Sikka
expenditure/capita of Rp. 634,800/month and East Nusa Tenggara Rp. 583,600/month [19],
[41]. Providing access to land through the CF scheme requires continuous assistance, including
training and capacity building of NTFPs management for farmers, so that limited NTFPs
potency can be managed and utilize efficiently, effectively and competitively, and have a

significant impact on improving community welfare.

3.3 Conservation of NTFPs species

Conservation and development of NTFPs in Sikka Regency have not been well planned. Some
types of commodities have been widely cultivated by the community but without a regeneration
effort. It causing a decrease of the production area and will have implications for decreasing the
potency, production, and productivity of NTFPs commodities. It can be seen in candlenut
populations. Agricultural statistical information [21] shows that the candlenut production area
reaches 1,008 ha. The production area for young plants reaches 529 ha (52%), while productive
plants reach 398 ha (39%) which meet the needs of local and national markets. In addition, the
area for unproductive plants reaches 81 ha (9%). The unproductive area indicated by its physical
damage and the age of plant which is more than 35 years [44]. Similar conditions occur in
several other commodities, one of which is cashew. It indicates that intervention in cultivation

and development for the sustainability of production.

Conservation and cultivation of NTFPs at degraded forest sites need to be increased to restore
forest cover and community livelihoods. For example in the case of the Tuartana community

forest which is located in a protected forest area. Land cover in protected forest areas has
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currently changed. Recently, the forest was converted into farmland with an area of 124.30 Ha
or 35.8%, while closed canopy only covers 117.52 Ha or 33.9%, and open canopy covers
102.27 Ha or 29.5% [44]. It can be concluded that changes from intensive land clearing
activities for dryland farming in protected areas, resulting in changes in plant composition.
Candlenut has dominated the Tuartana community forest region, spreading over various types of
land cover, with the mean of diameter and height reaching 30 cm and 16 meters, with estimated
production reaching 45,064 kg/year [44]. This condition changes vegetation structure and

composition.

Dryland farming practices that are lead to plant species simplification in the Tuartana
community forest area need to be controlled, one of which is through agroforestry inputs.
Simple agroforestry with a combination of several plant species has been implemented by
farmers, one of which combines cultivation of candlenut, cashew, fruit crops, and upland rice.
Topographical factors, soil and water conservation, have not used as a considered factor.
Therefore, inputs for agroforestry must be more complex in terms of plant species, including
land management, soil and water conservation. It is necessary because land topography is
dominated by rather steep slopes (15-25%) covering 107.32 ha or 30.9%, steep slopes (25-40%)
covering 132.54 ha or 38.2% and very steep slopes ( > 40%) covering an area of 26.89 ha or
7.8% [44].

Conservation of NTFPs in complex agroforestry pilots is an integral part of the CF Annual
Work Plan (RKT) and Business Work Plan (RKU) to restore plant diversity to Tuartana CF.
The agreement was realized through a pilot agroforestry complex covering an area of 10 ha,
involving 21 family units with an area of 0.25-1 ha. The developed plant species included
nutmeg (Myristica fragrans Houtt), cloves (Syzygium aromaticum (L.) Merr & Perry), jackfruit
(Artocarpus heterophyllus Lam.), durian (Durio zibethinus Murr.), ginger (Zingiber officinale
var rubrum rhizome), galangal (Alpinia galangal (L) Willd.), mahogany (Swietenia mahagoni
(L)) Jacg.), bitter bean (Parkia speciose Hassk.), candlenut (Aleurites moluccana (L) Willd.),
cashew nuts (Aleurites moluccana (L.) Willd.) and areca nut (Areca cathecu L.). Planting
patterns and plant composition uses a path system, taking into account ecological suitability,

especially plant competition and growing space for productivity.

Conservation and cultivation of NTFPs based on agroforestry draw active community
participation from the commaodity planning stage, the determination of pilot site units, land
clearing, planting, plant protection for extreme environmental impact mitigation and evaluation.
Socialization program and accommodation to farmers need is one key to increasing participation
and responsibility in the management of pilot units, plant maintenance, replanting and

fertilizing.
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Trend of Plant Growth on Demonstration Plots
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Figure 7 Plants growth performance on each farmers site

Evaluation of community participation in conservation and cultivation of NTFPs in Tuartana CF
location is quite high. The success of plant growth in each agroforestry site varies, with average
growth at 18 months reaching 61.57% of the 2,453 plants. It showed good achievement in
drought conditions and temperatures reaching 45°C in the afternoon in summer. Climate and
drought are the main factors that affect plant growth. Water limitations become obstacles to
water absorption by plants through roots and have implications for photosynthesis and plant
growth. High physical performance and plant diameter experienced slow growth, even though
extra efforts through drip irrigation and construction of conventional hoods have been carried
out by farmers.

Climate and drought greatly affect plant growth in the Tuartana community forest. The 12
months age of planting later recommended for this condition. The precondition of the growth
environment through planting time is also needed, such as shade tree preparation of fast-
growing legumes. The shade tree must be cultivated at least 12 months before planting the main
plant so that it has a function as a shade tree and protect the main plant from sunlight and

surrounding microclimate.

The potential of NTFPs in Sikka Regency has a strategic value to improve the livelihoods of the
community and in the future or forest area ecosystems management and economic
empowerment of people surrounding forest. Increased management inputs and attention from
the parties for NTFPs commodities development was determining factor for socio-economic
changes in the community, which will have a broad impact on improving farmers' incomes,
rehabilitation of critical land and conservation NTFPs species. Community participation in the
development of NTFPs will increasing forest ecosystem services and which will have a direct

impact on people surrounding forest livelihoods [45].

4  Conclusion

The NTFPs potency in Sikka Regency is relatively high, but it still requires a regeneration

strategy so that the sustainability of production and productivity can be maintained to meet local
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and national market needs. Communities are NTFPs cultivation actors, with their limitation in
the capacity, economy, and access to NTFPs-based economic resources terms. It affected the
sustainability of NTFPs commaodities. Improving farmer capability through various training on
aspects of cultivation, harvesting, post-harvest processing, and marketing should be conducted
and pay attention to local governments. Drought problems are one of the challenges in the
conservation and cultivation of various types of NTFPs commodities in Sikka. Therefore,
assistance to optimize NTFPs commodities potency was needed to improving conservation of

forest ecosystems and people surrounding forest livelihoods
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