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Abstract. Changes in plants diversity occurring the establishment
of oil palm plantations, have been considered as the reasons for the
changing pattern in community livelihoods. Hence, the values of
plants diversity to the local community worth considering. This
research was conducted to identify the local communities’
perceptions related to gain and loss of plant species diversity due to
the establishment of oil palm plantation. The study was carried out
in the indigenous Dayak Villages of Tajok Kayong and Nanga
Tayap, West Kalimantan Province of Indonesia in March 2018.
Data were collected using field observation and interviews. Our
results indicate that the establishment of oil palm plantation have
resulted in the gain of 3 plant species and the loss of 8 plant species
functional values (medicine and food). Nevertheless, as many as
75.68% of interviewed person stated that the presence of oil palm
plantations increased plant diversity, in terms of flowering plants
and other non-functional plants. These findings reveals that local
community were not affected by the species loss since prior to the
plantation’s establishment, their living patterns were already
transformed into semi modern and modern living styles in which
the people have lower dependence on their surrounding plants.

1 Background
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The existence of biodiversity has a very important value for communities just like the
Dayak people who rely on life pattern and life fulfilment system to the environment.
Soni [1] asserts that the Dayak people consider their land or territory as a means for
their survival and culture thus showing that lands and territories containing natural
resources are very important. Rifai & Walujo [2], stated that ethnobotanical studies
should be able to describe the cultural relations of the community, especially the
perception and conception of the community in understanding natural plant resources
in the environment in which they live. So this makes the presence of oil palm
plantations necessary to be seen through community perspectives because this
phenomenon often gets accusations that lead to the loss of biodiversity, especially in
plants species.

The expansion of oil palm plantations in Indonesia is very significant indeed,
according to Ditjenbun [3] the estimated area of oil palm plantations in Indonesia
reached 12.3 million hectares in 2017. This area supports the status of Indonesia as
the largest palm oil exporting country in the world (Budidarsono et al) [4]. West
Kalimantan is one of the tropical rain forest area in Indonesia which harbours a high
diversity of plants and it is estimated to contain various types of plants that have
potential as medicine (Budiasih) [5].

The rapid development of oil palm has led to several allegations [6]. Various
research results suggest that oil palm expansion is thought to be the main cause of
deforestation and biodiversity decline in Indonesia [7, 8, 9, 10]. Koh and Wilcove
[11] assert that the conversion of primary forests or secondary forests to oil palm
plantations has the effect of reducing species diversity. However, on the other hand
the results of research from Santosa et al. [12] stated that there is an increase in the
diversity of bird species, butterflies, herpetofauna and the density of earthworms on
oil palm plantations based on the history of land cover. Such contradictory findings
are interesting because they show that the impact of the oil palm plantations need to
be investigated more deeply.

So the phenomenon of acquisition and loss of species of plants diversity after the
establishment of oil palm plantations needs to be investigated while studying the of
social, economic and cultural aspects point of views based on community perception
in the field.

2 Research Methodology

2.1 Time and Study sites

The research was conducted around NTYE Palm Oil Plantation, Tajok Kayong
Village and Nanga Tayap Village, Nanga Tayap Sub-District, West Kalimantan
Province. The duration of our research was 1 month, starting from March 12, 2018.

2.2 Instruments

The instruments used in this research consists of audio recorder, Microsoft Excel,
Microsoft Word, and camera. We used an interview guide that contains a list of
structured questions and five-scale Likerts statements.
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2.3 Data Collection

Methods of data collection used to identify species diversity based on community
perception were based on the interview. Interviews were conducted through open-
ended interviews. Data were recorded under the the form of species composition from
the knowledge of the community about the types of plants, both gain and lost or the
type of increase and decrease species since the palm plantation was established and
also the public perception related to it. The price data of the types of plants were
obtained by economic valuation method by doing 3 types of approaches which are
market value approach, replacement value approach and regulatory value approach.

In this study, respondents were indigenous Dayak people who were either related
to oil palm cultivation or not with a total of people with a sampling unit of 1 person
per family. This is because indigenous Dayak people are long-lived and settled in
their residential areas around the oil palm plantations, so that whatever the type of
work they do, they can still feel directly the impacts that result from the phenomenon
of gain and loss of plant species.

The people in the village of Tajok Kayong and Nanga Tayap who are the
respondents that entirely from the Dayak tribe and they accounted for 74 respondents.
The Tajok Kayong Village has an area of 6.26% of the area of Nanga Tayap Sub-
district, while Nanga Tayap Village has an area 0of 4.98% of Nanga Tayap Sub-district
(BPS Ketapang [13]). The types of jobs do vary, with quite high amounts of income
as it could be seen from the status of children.There are some who continue studying
up to University level, so this proves that the economic prosperity of the people is
quite high. Given that one of the most common tribe on the island of Kalimantan is
the Dayak community, it is in accordance with the statement [14] that the Dayak
people are Kalimantan island residents who occupy a region permanently for a long
time This supports the idea that West Kalimantan Province has its own uniqueness
towards the process of acculturation, because of the Dayak people could face some
modern way of living syle in several aspects.

2.4 Data Analysis

The analysis method used to measure the interaction of the community with the
diversity of plant species and the perception of the local community was conducted
using Quantitatively Descriptive method through Likert Scale that were coded 0 = do
not know, 1= strongly disagree, 2= disagree, 3= neutral, 4= agree, S=strongly agree.
It shows positive statements which become positive indication and negative form of
negative statement becomes negative indication [15]. The distribution of responses
from respondent each statement and each plants species that gain and loss/increased
and decreased individually were diplayed in Tables.

3 Results and Discussion

3.1 List of gain and loss plant species based on community perceptions.

The existence of oil palm plantations around the village of Tajok Kayong and Nanga
Tayap Village induce some changes in plant species diversity (either gain or loss).
This phenomenon is felt by the community directly because they themselves feel that
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there are some types of plants that can never been found again, and also some types
of plants that have only been discovered since the oil palm plantation was established.
The types of plants listed in Table 1 below are the species identified by the
community because they can well remember the species and its function at the time.

Table 1. List of types of loss and gain of plant species along with the average price based on
the community.

No. | Loss Species Average Price Gain Species Average
Price
1. Shorea sp. 2.400.000 2.000
IDR/m? Diplazium IDR/bundle
esculentum
2. Neolamarckia 950.000 IDR/m* | Limnocharis flava 1.500
cadamba IDR/bundle
3. Shorea sp. (wood) 450.000 IDR/m® | Ipomea aquatica 2.000
IDR/bundle
4. Shorea 3.000 IDR/Kg
sp./Tengkawang
(fruit)
5. Durian hutan | 55.000 IDR/Kg
“Pekawai” (Durio
kutejensis)
6. Kusik (Red Durian) 100.000 IDR/Kg
7. Momordica sp. 3.000 IDR/Kg
8. Artocarpus 5.000 IDR/Kg
anisophyllus
TOTAL 3.966.000 IDR 5.500 IDR

Price-related data is also obtained from the knowledge of the community who had
used the types of plants, so that in the end the economic valuation can be done based
on the price gained from the knowledge of the community. The purpose of the
valuation is to know how big the existing value of biodiversity is, because the
existence of natural resources itself is the initial factor in the future process of
economic activity involving natural resources [16].

The species of plants which can not be found again by the community include
Shorea sp., Neolamarckia cadamba, Shorea sp/Tengkawang (wood and fruit), Durio
kutejensis (pekawai), Momordica sp (Kusik), and Artocarpus anisophyllus. In the
species of Meranti (Shorea sp.), people use these woody plants for building and other
needs. The selling price of this meranti reaches 2.400,000 IDR/m3. Such type of
meranti cannot be be found any more by the community, but the community does not
suffer significant losses because they feel the need for more energy and a much time
to enter the area and harvest this timber. This is in accordance with the results of the
study from Sunkar et al. [17] which showed that distance is a factor affecting the rate
of encroachment and positive interaction. Thus, this is in harmony with the people
who feel heavy to travel to the location of woody plants due to needed amount of time
and energy. Then, people who have experienced more advanced life changes also
make their habits to buy more building materials, so they prefer to spend money to
build their own homes and other buildings such as public facilities nearby.

There is also a type of forest durian called "pekawai" by local people which can
not be found anymore. This type of plant has an economic value with a selling price
of 55.000 IDR / Kg. On the cultural side, there is a custom of the community that
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makes this type of pekawai a symbol of family heritage. Indeed, planting and caring
for the tree for several generations train the young ones about the existence of
pekawai so that the land has a marker linked with ancestors who planted the durian.
This value is built by people who do have a high involvement in agricultural
activities, so that the object used as a symbol will not be far from the crop itself. The
system of knowledge possessed by society is traditionally a part of indigenous
peoples culture and rural farmers [18]. So, even if the tradition of maintaining the
pekawai has already faded away, it is important to know that it must be remembered
for the future generation to grow, the culture can remain alive in the survival story in
society.

In addition to the species that can not be found again, there are also new types of

plants that can be found by the community with prices and benefits that can be taken
from these types. The price and benefits of each species that emerged since the palm
oil plantations become interesting, because it shows that the existence of oil palm
plantations resulted in the gained of species biodiversity which also from the
community has an economic value that can be utilized either directly or for sold to
the market.
The types emerging from these plants include the Pakis (Diplazium esculentum)
plant, with a selling price of 2.000 IDR / bundle, Genjer (Limnocharis flava) with
1.500 IDR/bundle, and Kangkung (Ipomea aquatica) with 2.000 IDR/bundle. These
plants are used by the community because they are increasingly encountered since
the existence of oil palm plantations, where previously the community had never
found this type of fern. Kaplan et.al [19] explain that within the ethnobotany
discipline there is a set of assumptions about the relationship between behavioral
patterns with integrated socio-cultural arrangements in the language, cognitive
system, rules and codes of local cultural ethics. This shows that the pattern of human
behavior in the utilization of several types of plants into something that will affect
the incidence of value to the type. Given the new plant species or new natural
resources, humans will naturally find a way to make use of them. This happens
because humans seek to utilize natural resources and the environment based on their
experience and knowledge [20].

The existence of some of these new species have an effect on the existing
biodiversity. The higher value of species diversity in a habitat, the equilibrium of the
community will be higher [21]. The economic value derived from this newly
discovered plant species is important because it indicates the presence of palm oil can
provide the positive impact is also to be felt directly by the people who live nearby
because those plants were naturally gained.

3.2 List of plant species that are decreased and increased individually
based on community perceptions.

In addition to the phenomenon of the gain and loss of biodiversity, there are also some
types of plants that have increased and also decreased individually (Table 2). This is
seen from the knowledge of the local community that Dayak people who feel to find
more of some certain species which were less and more encountered by the
community, so that types of species can be identified along with the price and its
usefulness.
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Table 2. List of decreased and increased of plants individu along with the average price of
the community.

No. | Decreased Average Price Increased Species Average Price
Species
1. Korthalsia 1.500 IDR/Kg Imperata cylindrica 0
flagellaris
2. Cucurbita sp 8.000 IDR/Kg Volvarariella 12.500
volvacea IDR/Kg
3. Curcuma 8.000 IDR/Kg Turnera ulmifolia 0
zanthorrhiza
4. Eurycoma 40.000 IDR/Kg
longifolia
5. Tinospora 35.000 IDR/Kg
cordifolia
6. | Eusideroxylon 16.500.000 IDR/m?
zwageri
7. Shorea leavis Rp 9.750.000
IDR/m?
TOTAL 26.342.500 IDR 12.500 IDR

There are several types of medicinal plants that have decreased the number of
individuals based on the perception of the community, including species of Curcuma
zanthorrhiza, Eurycoma longifolia and also Tinospora cordifolia, with total selling
price of the three types include 83.000 IDR/ kg. Although they are perceived to be
less in number by the community, they do not have a perceived influence because the
level of dependence on the use of medicinal plants is very low, and also people realize
that the use of generic medicine is clearly more efficient and it enables to save energy
and time. In addition, the presence of general hospitals around their place make
people change their habits and they now to prefer to come directly to seek doctors
rather than plants in the forest that requires a lot of energy. This is in accordance with
the results of Lovadi et al [22] who showed that harvesting plants in the forest is less
effective to make people start thinking to plant or cultivate medicinal plants around
the settlement or yard. So that changes in the pattern of community life was realized
first before the Nanga Tayap oil palm plantation was built.

Furthermore, there are types of woody plants such as ulin (Eusideroxylon
zwageri) and bengkirai (Shorea leavis) with selling price of 16.500.000 IDR/m3 and
9.750.000 IDR/m3 respectively. The perception of this species is not much different
from the kind of woody plants that loss in the previous discussion, that the community
feels no big influence on their lifestyle because of the existence of their habits that
tend to buy directly the building materials rather than take and cut down trees from
the forest which is considered as ineffective and a waste of time and energy.

Public perception about the use of medicinal plants is influenced by their style of life
which is becoming more modern day by day, so this is in accordance with the
statement by Waluyo [23] that the existence of modern life will change the original
knowledge of ethnic Indonesians outside Java. Then, there are several types of plants
such as tankos mushrooms (Volvarariella volvacea), reeds (Imperata cylindrica ),
and bunga pukul delapan (Turnera ulmifolia) to be often found by the community.
This suggests that the phenomenon of biodiversity gain is ecologically felt by society
as well. The type of plants with selling value is tankos mushroom which reach 12.500
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IDR/Kg. This is interesting because in addition to the decreased or loss plant species,
there are also increased plant individually such as the three species that are most
remembered by the community.

3.3 Perceptions of Dayak People on plants

The presence of NTYE oil palm plantations surrounding the community caused some
kind of changes in certain species of plants. It is important to know the perception of
the community about loss and gain/decreased and increased of plants species because
the Dayak community is known for its habits to use the type of natural resources that
exist around it. The existence of plants has essentially been of great value to
indigenous peoples, in accordance with archaeological evidence often used to show
that at the beginning of civilization and human dependence on plants were used to
survive by taking from natural resources for food [24].

The types of plants that previously existed around NTYE are woody plants
including Neolamarckia cadamba and Shorea sp. Then, there are also fruit trees such
as forest durian/pekawai, red durian/kusik, and forest pare (Momordica sp). Some
types of plants are considered loss because they cannot be found again by the
community. But not all societies fully feel that these lost species bring the negative
impacts to them, this is seen with most (74.32%) people feeling that the existence of
these species of plants is not considered as an alternative to their income (Table 3).

Table 3. Perceptions of Dayak Communities.

No. Statement Perception (%)
Do not Do not
know Agree Doubt Agree
1 Alternative Income Society 0.00 74.32 18.92 6.76
2 Oil Palm increase medicinal
plants 17.57 75.68 0.00 6.76
3 Oil Palm increase food plants | 2.70 85.14 8.11 4.05
4 Oil palm increase plants
diversity 2.70 20.27 1.35 75.68
5 Easy to grow other plants 0.00 10.81 0.00 89.19

This happens because the existing community is not directly relying on economic
activities involving plants that exist around them.

Considering medicinal uses, (78%) of the people felt that the medicinal plants
became increasingly difficult to find, as did the food plants with as many as (85.19%)
the community also found it increasingly difficult to find them. However, people who
feel that the plants become more difficult to find do not feel lost because they are
used to buy food in the market and to buy medicine at the nearest public health center.
This is in accordance with the results from Purwanto [25] who showed that the
traditional knowledge of society decreases due to socio-cultural changes that
generally affect the social values, as the younger generation seek a more practical
alternative. This lifestyle change in the modern direction is supported by the majority
(89%) of the community who feels that with oil palm plantations they can still grow
other plants around their homes, so that some types of crops can be planted and
nurtured by the community and sometimes used as a source of income. According to
Danoesatro [26] and Giono [27], the yard is usually planted with a variety of
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seasonal plant species for everyday purposes. Household restrictions are often
referred to as living barns, live stalls or live pharmacies (Lovadi et al 2013). Then,
considering the diversity of plant species, most people (76%) feel that in general, the
existence of oil palm plantations around their places make the variety of plant species
become increased. The types of plants referred by the community that considered as
gained species consist of mushroom tankos (Volvarariella volvacea), bunga pukul
delapan (Turnera ulmifolia), and also reeds (Imperata cylindrica).

4 Conclusion

The loss of medicinal and food plants was felt by most people although they did not
feel directly the loss because before the oil palm plantations were established, the
pattern of society habits in fulfilling food needs and medicine had already changed to
a more modern lifestyle. The existence of some lost economic value of some plant
species that was decreased individually or lost does not have a significant impact on
people's lives, because these species are not intensively used Indeed. The change of
plant diversity does not really impact the Dayak community life pattern, on the other
hand there are benefits that can be taken such as from the gain plant species and also
opportunities to increase economic prosperity with the presence of oil palm
plantations.

5 Suggestions

The research about gain and loss biodiversity based on community perceptions is still
rare, so in the future it is necessary to conduct research related to it in order to obtain
a symmetrical result both from the ecological and social side.
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