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1. Introduction

Indonesia as the largest tropical country in the world, forests in Indonesia have a very important role in
advancing various economic, socio-cultural and ecological aspects, this is certainly very decisive for the
needs and food sources for some people in Indonesia. To reduce poverty, unemployment and inequality in the
management of local forest area utilization in Indonesia, periodic Social Forestry activities are needed. These
activities are carried out through providing legal access to local communities, including through the
Community Forest (HKM) program on state forest lands of the Ministry of Environment. and Forestry. The
purpose of the program is to further improve the welfare of the community through the optimal, fair and
sustainable use of forest resources while maintaining the preservation of forest functions.

One technique that is often found and is still being carried out today in the development and
management of community forest work areas is through the agroforestry system, agroforestry is a land use
system that combines woody plants with non-woody plants or can also be with grass (pasture), sometimes
there are components of livestock or other animals (bees, fish) so that ecological and economic interactions
are formed between woody plants and other components and are managed according to the farming culture of
the local community. Such as one of the fruit seed planting movements carried out in the Ciamis area of West
Java with agroforestry techniques as an optimal land use method, where on that occasion the Ciamis Forest
Management Unit with the Regional VII Forestry Service Branch and the Natural Resources Conservation
Center (BKSDA) ), which combines short and long rotational biological production systems (a combination
of forestry production and other biological production) in a manner based on the principle of sustainability,
simultaneously or sequentially, within the forest area or outside it, with the aim of achieving people's welfare
(Agus et al., 2002; Martens et al., 2013; Kissinger et al., 2016).

Basically, farmers in Indonesia already have local knowledge of ecological techniques. This technique
is an agricultural and forestry management that has been formed from generation to generation from their
ancestors and developed over time, this local knowledge is in the form of farming and gardening experience
and interacting with the environment, local knowledge possessed by farmers is dynamic, because it can be
influenced by technology and External information includes research activities of scientists, counseling from
various government agencies, experiences of farmers from other regions, and various information through
various mass media. The superiority of local ecological knowledge and technology of people who live in and
around wetlands, especially in tidal wetlands, which are mostly peat swamp lands in cultivating cultivated
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plants are so prominent, community involvement around forests can optimize forest land by implementing
condition-based agroforestry socio-economic community, such as community preferences and adoption of
agroforestry patterns (Lusiana et al., 2008; Schugren et al., 2010; Kohler et al., 2018).

Meanwhile, the definition of local wisdom, according to Keraf (2002) is all forms of knowledge, belief,
understanding or insight as well as customs or ethics that guide human behavior in life in ecological
communities. It was also explained that local/traditional wisdom does not only concern people's knowledge
and understanding of humans and how good relations are between humans, but also concerns knowledge,
understanding and customs about humans, nature and how relationships among the inhabitants of this
ecological community should be built.

The application of the concept of agroforestry in wetlands and some tropical forest environments in
Indonesia, is actually a concept that requires specific knowledge and technology considering the
characteristics of the land, the factors and practices that play a role in its formation which are very complex
and varied. applied must also be local specific by taking into account the characteristics of the environment,
social aspects, economy, culture, traditions and wisdom of the local community. Local communities have a
good understanding in terms of agroforestry knowledge and technology because they have lived in the same
or similar environment for several generations and have inherited or accumulated knowledge and technology
relevant to local natural conditions. They have learned a lot and produced complex, sophisticated and
appropriate knowledge for local agricultural conditions.

In Indonesia, agroforestry techniques are often offered as a sustainable agricultural system, but in
practice they often experience failures and obstacles, due to improper management and not paying attention
to the surrounding environment, in order to increase the ability of local communities to manage agroforestry
systems that are appropriate and sustainable. getting satisfactory results, at least it is necessary, some basic
techniques to be able to analyze the problems that occur, including planning and implementing agroforestry
activities, then monitoring and evaluating agroforestry activities, but it is not enough to stop there, of course,
must be accompanied by work practices and processes which is run continuously.

The agroforestry system is expected to optimize land productivity so that the community can harvest the
results continuously, depending on how much variety of species is combined in one field and the
management system. The selection of plant species composition and management methods are very
important in determining the success of this agroforestry system. One example of the agroforestry system that
has been carried out in the Community Forest work area is expected to be able to restore forest functions as
well as make a real contribution to increasing the income and welfare of farmers and surrounding
communities. Farmers and the factors that influence the income of farmers who do agroforestry in the
community forest work area, Pattimahu, Tanasale & Wattimena (2014) &Wulandari (2011) explain that local
ecological knowledge is a collection of knowledge, practices, and beliefs that develop through adaptive
processes and are passed down from generation to generation. from generation to generation through the
spread of culture, about the relationship between living things, including humans and with their environment.

Agroforestry management systems are usually established on forest-based land which is then used to
cultivate agricultural crops with forest crops. According to Marwoto et al. (2017) the development of
agricultural commaodities cannot be separated from the development of human civilization, if some of these
techniques can be applied and achieved perfectly, then we have created a food adequacy program for people
who live around abundant natural resources which so far have not been optimized for development. fully
empowered, in addition to the management and utilization of land resources, will cause several problems if
the development activities and the results to be achieved are not in accordance with the expected
management objectives, while the expected management objectives are so that existing resources can be
utilized optimally and sustainably in the sense that community welfare can increase without causing damage
and degradation of natural resources and the environment that can harm the survival of future generations
(Earles & Williams, 2005; Purwanti et al., 2017; Salampessy et al., 2017).

As for some of the references and previous studies that the researchers used in the process of compiling
this research, the Socio-Economic Aspects of the Agroforestry System in the Community Forest Work Area
(Hkm) of West Lampung Regency, Lampung Province, this research was compiled by, Puspasari et al (2017)
using qualitative research methods and primary data collection is done by means of observation and
interviews to obtain respondent identity data, the results of this previous study explain that, agroforestry
activities contribute to farmers' income by 66% and the rest from other sectors. Based on the income from
agroforestry activities, it is known that 93% of farmers are in the prosperous category. Factors that have a
significant effect on farmers' income are the area of arable land, the number of types of plants that have been
produced and the training attended by farmers. In accordance with the provisions, the area of land cultivated
by farmers in the HKm area is no longer possible to be expanded, therefore it is better for farmers to enrich
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with more types of multi-purpose plants and participate in trainings to increase knowledge so that land
management is more optimal to improve
income

The next research is entitled, Characteristics and Economic Prospects of Agroforestry Systems in
Bireun Aceh Regency, this research was compiled by Fuady et al (2015) using quantitative research methods
and the results of this previous study explained that, Types of agroforestry developed in Bireuen Regency are
Agrisilviculture and agrisilviculture with dominant species of agrisilviculture The average total cost of
production and income in the agroforestry system is Rp. 4,332,857/year and Rp. 19,480,714/year, with an
average profit of Rp. 15. 147,857 per year. Generally, farmers experience problems with low prices of farm
products because the price determinants at the farm level are traders. However, the heterogeneity of crops
and the sustainability of farmers' income from the application of agroforestry provide social and economic
security and resilience for the people in Bireuen Regency. On the other hand, more intensive government
attention is needed either through counseling, training and assistance in managing superior plants.

And the last research entitled, Ecological Knowledge of Local Communities in the Selection of
Protective Trees in the Dusung Pala Traditional Agroforestry System in Ambon, this research was compiled
by Salampessy et al (2017) This research uses a case study methodology, and the results of this study This
previous chapter explained that Dusung is one of the traditional agroforestry systems that developed in
Maluku Province. The management of dusung nutmeg in Hutumuri Village is carried out in three phases,
namely: gardens/fields, aong, and dusung. Decision making in the selection of protective plant species in the
nutmeg hamlet is carried out based on local ecological knowledge of the community that has developed from
generation to generation. The decision-making is based on certain reasons, namely, the suitability of
biophysical conditions, supporting the growth of nutmeg, ease of maintenance and harvesting, parental
inheritance, money income, diversity of results, and ease of marketing

2. Research methodology

This study uses descriptive analysis using qualitative methods. Researchers also want to examine the
phenomenon that discusses Local Ecology-Based Agroforestry Management: Building Effectiveness of
Knowledge-Based Wetland Management. Collecting data using literature studies related to this research.
Qualitative approach in research is very detailed and detailed research where research results are studied in
depth and then interpreted clearly. There are two sources of data used in this study, where the data includes
primary data and secondary data, then the facts of the findings are described in a very easy form of discussion
so that researchers can find a complex and structured understanding in a directed manner.

3. Results and Discussion

3.1 Planting Preparation Activities

In simple terms Agroforestry, often interpreted as a new branch of science in agriculture and forestry,
the system seeks to recognize and develop the existence of agroforestry systems that have been practiced by
farmers since time immemorial. In simple terms, agroforestry means planting trees on agricultural land, and it
must be remembered that farmers or the community are the main elements (subjects). Thus, agroforestry
studies are not only focused on technical and biophysical issues but also social, economic and cultural issues
that are always changing from time to time, so that agroforestry is a dynamic branch of science. determine
associations between the types of vegetation planted. In the context of agroforestry, multipurpose tree means
all trees or shrubs that are used or managed for more than one product or service use; whose emphasis is on
economic and ecological aspects (Shrestha & Dhillion, 2006; Arifin, 2014; Tamrin et al., 2015).

There are several initial stages that must be prepared by farmers in preparing for planting, including
land preparation, water management, land management, soil fertility management and planting. Land
preparation activities for plants are usually carried out at the end of the dry season (towards the beginning of
the rainy season) which ranges from September to October. This research was conducted in early September
because it had started to rain. The activity begins with land clearing, namely clearing weeds by slashing
followed by chopping up the results of the slash in the form of weeds and the remnants of tree roots around
them.

Land processing is done manually only by using simple equipment such as hoes, tajak and sundak
although based on following technological advances and changing times, some farmers cultivate the land by
mechanical means, namely by using a tractor. The reason for using the manual method is that the cost is
cheaper, the land is easy to organize and neater. The use of a tajak or a long-stemmed machete has a dual
function, namely, in addition to cutting weeds, it is also used to remove the soil surface layer as deep as 5 —
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10 cm for minimum tillage, This is related to farmers' efforts not to expose the pyrite layer (Utami et al,
2003; Hayyun et al., 2018).

In general, agroforestry systems can function as protective (which leads to more biophysical benefits)
and productive (which leads to more economic benefits). The biophysical benefits of agroforestry are divided
into two levels, namely the landscape or global level and the plot level. At the global level includes the
function of agroforestry in soil and water conservation, carbon stocks (C stock) on land, maintaining
biodiversity, on the other hand agroforestry systems are also used by farmers to maintain soil fertility,
although in reality not all trees can have a significant impact. profitable.

3.2 Characteristics of Local Ecological Knowledge

As for the characteristics of some understandings of local ecology and have been used by farmers for
generations, among them are, Like scientific understanding, farmer knowledge systems evolve with the
addition of new experiences and the development of new situations following the development of the existing
era, knowledge Old knowledge will always be updated with new knowledge from own observations or from
secondary sources. Knowledge that is less useful will slowly be forgotten with the discovery of several new
systems that are more relevant and can certainly provide more satisfactory results, then local ecological
knowledge is also always accompanied by an explanation that can be understood logically, namely
development through observation and testing. Try, Farmers can explain various ecological processes and
relate them to the factors that influence them. Although inaccurate and lacking in depth in many cases, in
general the farmers were able to provide a logical explanation of natural processes.

Furthermore, the local ecological system is interdisciplinary and holistic, meaning that farmers do not
classify their knowledge according to scientific studies, their knowledge system is integrated with the
relevant ecosystem components, can be digested using logic, and the understanding that has been passed
down from generation to generation, on the other hand local ecology is also limited by observational skills,
farmers mostly learn from close observation (Widianto & Suprayogo, 2003). Indeed they do not use
sophisticated measuring tools. Therefore their knowledge is often limited to what they can see and feel
(Waluyo & Nurlia, 2017). The level of sophistication varies according to experience, as farmer knowledge
develops on the basis of experience. Therefore, more experienced farmers will have more knowledge. The
type and depth of knowledge of farmers is often related to the environment and their socio-economic role in
community life (Rotinsulu et al., 2016).

However, farmers' knowledge has a weakness because many things are also unknown to farmers. What
farmers know is often inaccurate and incomplete and sometimes even contradicts scientific knowledge. For
example, farmers do not understand the interactions that occur in the soil. Regularity of principles and basic
concepts across similar agroecosystems. Terms and interpretations between farmers and between
communities may differ. However, studies across agroecosystems reveal that in similar agroecosystems the
basic understanding of ecology is also similar, regardless of the distance between the communities,
complementing scientific knowledge: Since farmer knowledge, like scientific knowledge, is mostly based on
actual observations, both knowledge systems have many similarities. The existence of differences in the
method of producing the two knowledge will cause differences, especially in the scope and depth.

3.3 Characteristics of Local Ecological Knowledge

As for the characteristics of some understandings of local ecology and have been used by farmers for
generations, among them are, Like scientific understanding, farmer knowledge systems evolve with the
addition of new experiences and the development of new situations following the development of the existing
era, knowledge Old knowledge will always be updated with new knowledge from own observations or from
secondary sources. Knowledge that is less useful will slowly be forgotten with the discovery of several new
systems that are more relevant and can certainly provide more satisfactory results, then local ecological
knowledge is also always accompanied by an explanation that can be understood logically, namely
development through observation and testing. try, Farmers can explain various ecological processes and
relate them to the factors that influence them. Although inaccurate and lacking in depth in many cases, in
general the farmers were able to provide a logical explanation of natural processes (Shrestha & Dhillion,
2006; Wartman et al., 2018).

Furthermore, the local ecological system is interdisciplinary and holistic, meaning that farmers do not
classify their knowledge according to scientific studies, their knowledge system is integrated with the
relevant ecosystem components, can be digested using logic, and the understanding that has been passed
down from generation to generation, on the other hand local ecology is also limited by observational skills,
farmers mostly learn from close observation. Indeed they do not use sophisticated measuring tools. Therefore
their knowledge is often limited to what they can see and feel. The level of sophistication varies according to
experience, as farmer knowledge develops on the basis of experience. Therefore, more experienced farmers
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will have more knowledge. The type and depth of knowledge of farmers is often related to the environment
and their socio-economic role in community life.

However, farmers' knowledge has a weakness because many things are also unknown to farmers. What
farmers know is often inaccurate and incomplete and sometimes even contradicts scientific knowledge. For
example, farmers do not understand the interactions that occur in the soil. Regularity of principles and basic
concepts across similar agroecosystems. Terms and interpretations between farmers and between
communities may differ. However, studies across agroecosystems reveal that in similar agroecosystems the
basic understanding of ecology is also similar, regardless of the distance between the communities,
complementing scientific knowledge: Since farmer knowledge, like scientific knowledge, is mostly based on
actual observations, both knowledge systems have many similarities. The existence of differences in the
method of producing the two knowledge will cause differences, especially in the scope and depth.

3.4 Use of Agroforestry Systems in Wetlands

Extracting information on local community knowledge and innovations adopted by local farmers can
describe the pattern of natural resource management surrounding. In addition, it can also be used as input in
improving the lives of farmers, both in terms of economy, ecology and social. Local knowledge and
innovations adopted by the farmers are collected, then assembled and analyzed into a more structured model
of farmer knowledge so that it can be easily applied by other communities. plantation or agricultural area is
increasing in line with the increase in population. In addition, the issue of land tenure rights between
residents, the government and the private sector is also a factor causing land extensification efforts in
Sumberjaya. These things trigger the conversion of primary and secondary forests into agricultural areas and
land use to sloping land areas which further opens up opportunities for increased soil erosion so that critical
lands are formed.

As for some of the processing techniques applied to the wetland agroforestry system and developed by
farmers in Indonesia, including the mound and ring technique, this technique is made through the
accumulation of soil where the pile is in the form of a circle or a rectangle, according to the farmer the
mound is made 5 with a height size 30-40 cm or mounds are made with a size of 1 meter in the form of a
circle with a height of 60 cm. And the distance between the mounds is 5.5 m. According to farmers, the use
of this mound technique is so that plants are not easily flooded and so that tree-shaped plants can be even
better, because with the addition of stacked soil, more nutrients will be obtained.

Then there is the surjan technique, this technique consists of tabukan or trenches with a depth of up to
40 cm and a width of 3 m, this technique is considered to be more suitable for plant cultivation using an
agroforestry system, especially on peatlands, ideally using the surjan system this is a mistake. an effort to
overcome the effect of tidal overflow. Making a surjan is intended to provide adequate regulation of the root
environment, besides that it is also useful for making the soil more firm so that the anchorage of roots in the
soil can be stronger.

The practice of the surjan system allows the development of cropping patterns and diversification of
commaodity types. The type that is usually planted is rice (Oryza sativa) in the tabukan which remains wet,
while the mounds can be planted with wood-producing trees, fruits and vegetables. The making of the surjan
system is carried out in stages, first the soil is excavated and arranged stack by stack so that the soil condition
which was originally wet becomes dry, namely in the mounds, while in the taboo section it remains wet. And
in the taboo section the water can be accommodated, so that for agricultural activities it is very necessary
because there rely on rain-fed irrigation and tidal water. Based on several observations regarding the use of
agrofprestry systems on peatlands, we can conclude that land management techniques in the form of ring and
surjan on all types of plants are suitable as a place to grow plants. This is because both of these techniques
provide more space for plant development in the growth process than the mound system. One measure of
success in the plant manufacturing process is the large percentage of plant life tested, the greater the
percentage of plant life shows the magnitude of the adaptability of the species to planting location/site. The
live percentage of the plant also shows an indication of the suitability of a plant species to the planting site
(Spies, 2008;Senoaji, 2012).

3.5 Analysis of Agroforestry Processing in Indonesia

Lately, the agroforestry system has become an important discussion material and is even widely
practiced in forest management in various regions in Indonesia, one example of the Ciamis City
Perhutaniagenda which held an event for planting fruit seeds in community forests, the program is the idea of
the Governor of West Java in the movement of planting and maintaining trees on critical land bordering the
forest plot area, the event was also attended by the KPH Administrator CiamisSukidi and the ranks of the
Head of the Agriculture Service, also attended by the Regional Disaster Management Agency, Head of the
Forestry Service Branch , and the Gunung Sawai Environmental Activist Tree Community, where on this
occasion the Ciamis City government wants to welcome the 38th Forest Service Day in collaboration with

174

Accredited “Rank 4”(Sinta 4), DIKTI, No. 36/E/KPT/2019, December 13t 2019.

A:B urnalMantikis licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0)



Local Ecology-Based Agroforestry Management: Building Effectiveness of Knowledge-Based Wetland Management -
Dadi

PerumPerhutani, wanting to synergize with the community in terms of utilizing forest areas for production
and management so that they always produce benefits. bag i the surrounding community, especially in
managing the agroforestry system in the Ciamis area so that it can run continuously and bring various
benefits to the survival of the surrounding community, because the concept not only solves land use
problems, but also obtains various kinds of needs related to human survival such as aspects of food, animal
feed, firewood and building wood, as for several types of agroforestry systems that are often used by some
farmers in Indonesia, including simple agroforestry systems, in this system the community cultivates mixed
garden cropping patterns that combine seasonal crops such as, Corn, Banana, Papaya and forestry plants (tree
species) such as nantu, mahogany, teak, coconut and candlenut. The types of trees planted can be of high
economic value, for example, (coconut, nantu, candlenut and teak) or of low economic value, such as
(mahogany), while non-timber crops with high economic value, such as (corn, banana and papaya),
agroforestry models a simple combination of conventional combinations consisting of a small number of
elements, which describes what is now known as a classic agroforestry scheme (Gur et al., 2012; Indra et al.,
2017).

Then there is also a complex agroforestry system, where this complex agroforestry system generally
uses land in the yard of the house, both in front and behind the house, with a land capacity of between 0.5 ha-
1 ha. Types of plants planted are usually secondary crops, mango, banana, corn, cocoa, coconut, rambutan,
jackfruit and candlenut. Land management with agroforestry systems does require the selection of
appropriate species and proper silvicultural treatment. Arrangements to maintain optimum light, water and
nutrients for each type of constituent are the key to the success of this agroforestry system. Different
agroforestry patterns allow for different responses to the growth of staple crops, this is because each
individual plant in the agroforestry system interacts so that it can have a positive or negative impact on the
growth of staple crops and seasonal crops. farmers can take advantage of the system according to their
expectations and needs, According to Evival (2011) and Wezel et al (2014) the proportion of contributions
received from the agroforestry system to the total income of the community varies greatly from place to
place, therefore it is necessary to conduct research on the contribution of plant composition agroforestry on
farmers' household income so that farmers can manage agroforestry land better because they know the right
composition of plants to improve the welfare of farmers in Indonesia.

4.  Conclusions

Management of forest systems using agroforestry techniques is indeed very helpful for various human
survival, especially for farmers who are greatly helped by the application of the system, because as we know
the system brings many benefits both in terms of material and in terms of income during the rainy season. In
general, when the harvest comes, Agroforestry is a land management system that is offered to overcome
problems that arise due to land use change and to overcome food problems. Forms of agroforestry in general
include mixed gardens, fringed fields, fields, fallow land (shrubs), home gardens, community plantation
forests which are richer in species. Agroforestry is widely adopted by farmers in Indonesia because it is a
land use technique that is very suitable to be done on land that In addition, the factor of the Indonesian state
as the owner of the largest tropical forest in the world is quite influential on the suitability of the Indonesian
people in carrying out agroforestry activities which are much more useful and bring much more maximum
profits.
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