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Abstract 

Land criticality takes place because of a complex set of technical, biophysical, social, and cultural 

factors. Socially, participation in rehabilitating degraded land is a measure of the success of a 

rehabilitation project. Therefore, this study aims to determine the form and extent of the contribution of 

local wisdom in participatory critical land rehabilitation efforts using agroforestry patterns. An 
exploratory approach designed in qualitative research was used, and data collection was conducted 

through brainstorming techniques and Focus Group Discussion (FGD). Furthermore, a descriptive 

qualitative analysis was used, and data acquisition includes reduction, presentation, conclusion, and 
verification. The results showed that community participation is involved in the stages of planning, 

implementation, and evaluation of activities, all of which can be enhanced by an empowerment approach 

aimed at rural communities. Meanwhile, sustainable agroforestry participation can be achieved by 

integrating local huyula wisdom into agroforestry development. The Huyula configuration is practiced in 
group deliberations during planning activities relating to locations, plant types, planting, maintaining 

plants, and recommendations. The aim is to achieve environmental improvement and to rehabilitate 

critical land through agroforestry. Furthermore, agroforestry development should be conducted on a 
massive scale in the future via the integration of various sectors to optimize the rehabilitation of critical 

land and create a sustainable environment. 
 

Keywords: Community Participation, Critical Land Rehabilitation, Huyula, Agroforestry 

 

http://creativecommons.org/licenses/by/4.0


24 Suparwata et al. / Journal of Southwest Jiaotong University / Vol.56 No.5 Oct. 2021 
 

 
 

 

摘要 由于一系列复杂的技术、生物物理、社会和文化因素，造成土地危机。在社会上，参与恢复

退化土地是恢复项目成功与否的衡量标准。因此，本研究旨在确定当地智慧在使用农林业模式的 

参与式关键土地恢复工作中的贡献形式和程度。使用在定性研究中设计的探索性方法，并通过头

脑风暴技术和焦点小组讨论 (烟气脱硫) 进行数据收集。此外，使用了描述性定性分析，数据采

集包括简化、呈现、结论和验证。结果表明，社区参与涉及活动的规划、实施和评估阶段，所有

这些都可以通过针对农村社区的赋权方法得到加强。同时，将当地的虎育拉智慧融入农林发展， 

实现农林可持续参与。胡尤拉配置在与位置、植物类型、种植、维护植物和建议相关的规划活动

期间以小组审议的形式进行实践。目的是通过农林业实现环境改善和关键土地的恢复。此外，未

来应大规模开展农林业发展，通过整合各部门，优化关键土地的恢复，创造可持续的环境。 

 

关键词: 社区参与、关键土地恢复、呼尤拉、农林业 

 

I. INTRODUCTION 

Resource exploitation, ecological imbalance, 

and non-conservative human activities result in 

degraded and critical land [1]. Generally, land 
criticality can occur on agricultural land and in 

forest areas [2]. The impact of degraded land is a 

decrease in soil quality, reduction of the 
conservation [3], and damage to hydrological and 

environmental functions [4]. Furthermore, it 

continuously damages the socio-economic life of 
the community [5]. Therefore, land management 

efforts should be conducted conservatively to 

increase vegetation and reduce erosion [6]. This 

is because prolonged erosion can reduce the 
productivity of agricultural land [7]. In addition, 

soil resources should be protected because they 

are prone to degradation, and rehabilitation 
should also be conducted [8]. The process of 

rehabilitation of critical land is aimed at restoring, 

maintaining, and increasing the carrying capacity 
and function of forests as well as land to increase 

the level of productivity [9]. Therefore, land-use 

planning requires proper consideration so that 

environmental functions can be fulfilled 
sustainably [10]. 

Many approaches are used in rehabilitating 

land that has become critical and unproductive. 
One of the methods used by communities is the 

agroforestry pattern, which restores the 

productivity of abandoned and degraded land and 

also the environmental quality [11]. Furthermore, 
agroforestry land-use systems combine woody 

crops, food, and livestock/fish with specific time 

and space management to improve community 
welfare and sustainability [12], [13], [14], [15]. 

Community acceptance is quite good in 

agroforestry development, which is shown by the 
fact that 50% of the work is done by members of 

the community [16]. The participatory 

agroforestry development model requires the 

interconnection of various sectors, especially 
forest communities, to maintain sustainability. 

The active participation of forest area farmers is 

the main key in achieving program objectives 
[17]. Furthermore, conceptual participation is 

directly correlated with forest sustainability, and 

land as well as farmer welfare [18]. It must also 
be noted that agroforestry patterns make the 

environment greener and benefit residents [19]. 

Restoration of critical land should be 

conducted between technology and local cultural 
characters in an integrated manner [20]. A 

society with local wisdom contains principles, 

norms, and values that are upheld in the social 
structure as a guide and controller to protect 

nature and its environment [21]. The contribution 

of local wisdom to the conservation of critical 

land is high enough because of the belief and 
obligation attributed to it [22]. For instance, the 

local wisdom of the Huyula and the Gorontalo 

people has a similar configuration that has been 
practiced for generations. The former has become 

a spirit for collaboration, common interests, 

social cooperation, and the foundation for 

cooperation in all forms of social activities 
including agriculture [23], [24], [25], [26], [27], 

[28], [29]. 
In reality however, local wisdom is 

increasingly fading due to the emergence of 

individualism of farmers, agricultural pragmatism, 

and the latest advances in technology. The dark 
side of agricultural technology has created a gap 

in social cooperation that is constantly increasing. 

In addition, community social cooperation has 
been replaced by a wage system and agricultural 

monetization [30], [31], [32]. The reduced sense 

of togetherness correlates with the low level of 
participation in protecting nature, the 

environment, and agricultural land. To counteract 

the decline in participation, it is necessary to 

consider local wisdom in the implementation of 
activities. Furthermore, the community is given 

the authority to determine the patterns that are 

good for development on their land, especially in 
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agroforestry activities. The social configurations 

should be revived to increase the awareness of 

rehabilitating critical land. Therefore, this study 
aims to determine the form and contribution of 

local wisdom in participatory critical land 

rehabilitation efforts with an agroforestry pattern. 
It explicitly gives space and flexibility to the 

community to participate. 

 

II. MATERIALS AND METHODS 

This study used an exploratory approach in 

the form of a qualitative design to examine the 
participation, views, and huyula forms in the 

rehabilitation of critical land with agroforestry 

patterns in forest fringe communities. The study 
was conducted in Dulamayo Barat Village, 

Telaga District, Gorontalo. Furthermore, the 

location was purposively selected with several 

considerations; namely: (a) Dulamayo Barat is 
the upstream part of the Limboto river basin, 

which is a buffer area to be protected and 

preserved; (b) one of the villages has developed 
an agroforestry pattern; (c) from a social 

perspective, all the participants reside in forest 

fringe areas and (d) have a spirit of togetherness 

in agricultural activities. Most of the area 
surrounding the village is protected, and there are 

several businesses based on forestry and 

agroforestry in the area. 

Data collection was conducted using a 
brainstorming approach and Focus Group 

Discussion (FGD). A small discussion group was 

formed to find socio-cultural realities to 
configure the local wisdom applied by the 

agroforestry community. In substance, the FGD 

activity was directed at finding data that can 
support the rehabilitation of critical land. In 

addition, a brainstorming activity was also 

conducted to trace community complaints. An 

outpouring of opinions, issuing ideas, opinions, 
suggestions, criticisms, and expectations 

comprised the data searched. Meanwhile, a 

descriptive data analysis was used and several 
acquisition steps were conducted, including: (a) 

reduction consisting of data classification and 

coding, (b) data presentation, and (c) drawing 
conclusions and data verification. Generally, the 

resulting data were described and set out in a 

qualitative framework. 

 

III. RESULTS AND DISCUSSION 

Given the chaotic agricultural conditions, 

which are increasingly leading to pragmatic and 
instant dogmas, it is not uncommon for many 

social inequalities to occur in society, such as the 

declining value of participation, which has also 
weakened agricultural civilization. Agriculture 

still remains in a semi-modern order, and in some 

cases, it is employed mainly for subsistence. 

However, agricultural progress is not 
accompanied by an awareness of environmental 

conservation required in farming management. 

Furthermore, the differences in paradigms and 
main objectives often become debates and 

barriers to the development of environmentally 

friendly agriculture. This is based on three basic 
development frameworks (economic, social, and 

environmental). The mismanagement and 

coercion increasingly cause agricultural land to 

become critical. This gives rise to negative 
speculation and dilemmas on the progress of 

agriculture with a relatively slow rate of land 

improvement. The agroforestry paradigm bridges 
the dispute over priority targets in agricultural 

development. Technically, the agroforestry 

pattern has been widely adopted and practiced, 
but socio-economically speaking, it still needs 

attention, especially in the aspect of community 

participation. It manages critical agricultural land 

by implementing an agroforestry system [49]. 

However, the development of agroforestry 

always encounters a classic obstacle, such as 
“difficulty in continuing the program due to low 

community participation.” The community 

domain conducts farming with monoculture 
patterns and a target of one product in one land. 

Therefore, this study reviews the participation of 

agroforestry as empowerment and the local 

huyula wisdom to drive the spirit of rehabilitation, 
resolves the dilemma in the community between 

clearing or maintaining plant diversity, and 

considers agroforestry patterns as a form of 
control and improvement of critical land. In 

general, the results reduce the current 

phenomenon of social reality and the literature 
review from a few contemporary issues of 

agricultural problems. 

 

A. Community Participation in Agroforestry 

Development: An Empowerment Process 

Conducting brainstorming and FGDs in rural 

communities poses many challenges. Moreover, 
the social life setting of the local community 

should be accessible. It is also worth considering 

the uniqueness and social reality of the rural 
community as a means for empowering and 

increasing participation in protecting agricultural 

land. This is a process in which people exchange 

thoughts, opinions, and ideas to realize solutions 
to environmental degradation and an increasingly 

critical land. The obstinacy of the discussion 

illustrates the many problems and hopes of the 
community to live a life supported by agriculture 

(Figure 1). Moreover, with the condition of the 
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informant community, 85% with primary school 

education have not graduated from elementary 

school, with an average income of Rp. < 
1,000,000 per month. It is very difficult for such 

people to participate in farmer group donations. 

To overcome this, mutations of thought have 
been developed to re-apply the local huyula 

wisdom throughout the community. Through 

local wisdom, the huyula community can 
substitute wages for labor from social 

cooperation run by farmer groups. 

 
Figure 1. Discussion on the development of participatory 

and integrated agroforestry 

 

In this study, participation given by the 

community in agroforestry development came in 

the form of identifying common land, 
determining the types of plants developed, jointly 

determining cropping patterns, providing plant 

seeds (Figure 2), and crop management (planting, 
maintenance, and supervision). Although 

commercial crops, both forestry and fruit trees, as 

well as several types of local plants were used, 

agroforestry has not been massively conducted in 
rural areas. Due to the conflicting views in the 

community, which still considers the practices 

economically unfavorable, and for a relatively 
long time, the results can be reaped. Some people 

tend to prefer monoculture farming with corn as 

the main crop commodity. The strengthening step 

taken by farmer groups to overcome this 
contradiction is to make agroforestry a vehicle 

for empowering forest-fringe communities and 

raise awareness of the importance of protecting 
the environment. Moreover, the Dulamayo area is 

an upstream part of the Limboto Watershed and 

bears a moral responsibility to maintain nature. 

Figure 2. Plant development 

 

The empowerment of agroforestry breaks up 

clashes that are always contradicting the 

paradigm of agriculture and forestry. The 
existence of agroforestry provides solutions and 

intermediaries that contribute from economic, 

socio-cultural, and environmental aspects. At the 
farmer level, the practice of agroforestry has been 

practiced for a long time, with traditional 

planting techniques based on the urgency of the 

community’s crop needs. Many people that 
manage land have applied this model effectively. 

The Dulamayo area is dominated by sloping 

lands, and the community living there has both 
economic and environmental objectives. The 

community discussions that take place in the area 

require assistance, the involvement of all 

elements, and guidance on the prospects for 
agroforestry. 

Progress in mentoring and facilitation of 

agroforestry communities has caused a degree of 
conflict and a question. This is because the 

agroforestry demonstration plot projects were 

running only when assistance was still intensive. 
After the project period ended, the community 

did not understand the next step to be followed. 

The criticism of this condition is that the 

community should be prepared for independence 
before taking off. This strengthens community 

motivation and responsibility when there is 

recognition, appreciation, and guidance from 
various parties to continue developing 

agroforestry. Furthermore, strengthening 

agroforestry empowerment is conducted in a 
participatory manner to rehabilitate critical 

agricultural lands. According to the community, 

agroforestry minimizes the criticality of land, 

especially with the characteristics of the upstream 
area, which is mostly hilly. This development is a 

challenge in agriculture, but it can answer the 

prolonged dilemma of sustainable agricultural 
land use. 

 

B. Huyula Local Wisdom in Agroforestry and 

Critical Land Rehabilitation Efforts 
Designing a sustainable land and environment 

requires the critical effort of being conscious of 

the event conducted. Communities, especially 

those living in forest fringe areas, certainly have 
opportunities and challenges in their farming. As 

a thick community with customs, principles, 

rules, and regulations are very important. The 
resulting interactions form a bond and social 

forces for the pattern of relationships between 

these communities. One of the images of social 
ties is reflected in the local wisdom of the 
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Huyula. Meanwhile, Huyula, in all aspects, is 

defined as a form of cooperation. It forms a bond 

of social cooperation with an attitude of 
togetherness, caring, partnership, cooperation, 

empathy, a sense of belonging, and a feeling of 

co-existence. It contains the meaning of 
empowerment which strengthens the foundation 

of community participation in various forms of 

development undertaken. In agriculture, Huyula 
is widely practiced in the form of Ti'ayo, which is 

social cooperation in the community to 

participate in all activities. 

In agroforestry development, Huyula is often 
used both in planning, implementing, and 

evaluating agroforestry activities. In planning 

community activities together to prepare a 

meeting place, deliberations to determine sample 
land, the location of plant nurseries, and plan the 

types of plants to be combined. In the 

implementation aspect, the community jointly 
performs land plowing, making holes, planting, 

maintaining good weeding, fertilizing, and 

controlling plant pests. Furthermore, Huyula is 

most intensively conducted in the implementation 
of agroforestry activities. In the evaluation, the 

form of activities such as jointly observing plants 

and analyzing the obstacles encountered during 
the implementation of the activity. This includes 

the difficulty of Huyula activities that 

characterize the character of rural civil society. 
However, it is lately weakened due to the 

emergence of individualism and the need to use 

labor outside the group. The wage system also 

triggers the waning of the local wisdom, and 
transformation is important for the reincarnation 

and strengthening of the group, which is 

characteristic of the Gorontalo people. 
Traditional leaders and the community 

introduced and remarketed Huyula during the 

onslaught of era progress which also influenced 
the decline. 

The community acknowledges that 

selfishness, individualism, and pragmatic 

attitudes have led to a lack of concern for the 

land and the environment, which has resulted in a 
decline in land productivity. Farming is only 

focused on improving the economy since the 

agricultural system has become a monoculture. 
This pattern is carried out continuously, resulting 

in decreased land productivity and decreased 

environment's carrying capacity. The emergence 
of agroforestry is recognized as a solution in 

optimizing agricultural land use. However, 

farmers often encounter obstacles such as mixed 

cropping patterns, which require adaptation to 
combine crops properly and correctly. Other 

patterns applied include planting various fruit 

trees, intercropping coconut and corn plants, 

cloves with corn, fruits, and seasonal crops. In its 

maintenance, the community puts up a sign 
prohibiting it from damaging wild animals, which 

often interfere with agroforestry crops (Figure 3). 

Therefore, the rehabilitation of critical land will 
gradually be achieved through agroforestry since 

biomass in the form of litter is contributed more 

than the monoculture pattern. 

 
Figure 3. Signs of prohibitions on agroforestry 

 

C. Plant Eradication or Plant Diversification: 

A Dilemma That Must Be Resolved 

This persistent dilemma has led to ambiguity 
and injustice towards the perspective of land and 

environmental management. The ambiguity 

raises concerns about eradicating or diversifying 
woody plants, particularly in cultivating food 

crops such as maize. Plant eradication is defined 

as the behavior of destroying all plants in the 

cultivation area. Furthermore, plant eradication is 
conducted to remove shade that can inhibit 

seasonal plant growth. This destruction is 

ecologically massive and radical, resulting in 
land clearing. Moreover, many cropping patterns 

are found on sloping lands that do not follow soil 

and water conservation principles. Prolonged 
coercion, which should not have been for the 

development of seasonal crops, results in 

increased erosion, decreased soil fertility, erosion 

of topsoil, and landslides. Indirectly, when this 
becomes critical, farmers will look for new land 

to cultivate. 

One of the ways to stem eradication is by 

adopting an attitude of diversification. Critical 
awareness should also be conducted to form a 

conscious soul with plant diversification. 

Meanwhile, diversification is defined as an effort 
to cultivate various kinds of plants in a certain 

land area within the specified time and space. 

This is where the agroforestry system, which was 

introduced to forest fringe communities, received 
a good reception. This view is as implanting a 

naturalism paradigm in society to fight the 

hegemony of the anthropocentrism paradigm. 
Efforts are made for the community to respect 

nature by integrating local wisdom since the 

acceleration of land improvement can be 



28 Suparwata et al. / Journal of Southwest Jiaotong University / Vol.56 No.5 Oct. 2021 
 

 

conducted. Understanding ecology will not be 

sufficient to preserve the environment because 

more efforts are needed to understand naturalism. 
This is where crop diversification is given special 

attention to generate interactions between the 

economy, society, and environment as a 
sustainable system. Furthermore, diversification 

aims at reforestation and diversifying the 

composition of plant species contributes 
positively to carbon sequestration, protection of 

endemic fauna and flora, conservation of genetic 

resources, providers of water resources, and 

others. This is because of the vital roles played 
by forests in human life. It is necessary to reflect 

on the decrease of forest areas, which is 

occurring very fast. Through empowerment, 
forest and land management efforts can inspire 

feelings, intuition, awareness of the importance 

of forests for human life. Empowerment models 
such as forest villages need to be encouraged 

because they contribute to the addition of forest 

areas. In addition, it analyzes the needs of life 

and the contribution to protecting the 
environment. Determining the types of plants 

requires a use-value and commercial approach 

but does not leave local plants and community 
wisdom behind. Therefore, the needs of the 

community are properly identified and facilitated 

for the welfare of their lives. 

 

D. An Empirical Review of Agroforestry for 

Conservation of Critical Lands 
Ignoring conservation in land management 

results in a decrease in the function of the land, 

such as degradation. This happens because of the 

complexity of the influencing factors such as 
erosion and runoff. Criticality is often linked to 

land use interventions [5] and is an important 

topic to consider [33]. Furthermore, it is 
necessary to have appropriate rehabilitation 

efforts for agricultural land [34]. The handling 

can be conducted by technical and vegetative 

means that are implemented simultaneously [35]. 
Efforts to apply conservation techniques involve 

rehabilitating critical agricultural lands. 

However, past rehabilitation activities often 
regard the community as an object since 

involvement, a sense of belonging, and concern 

for maintaining rehabilitation plants are very low 
[36]. This is also because technical civilian 

conservation techniques are perceived as being 

applied by the community. Furthermore, 

conservation directions can be conducted 
vegetatively through agroforestry activities to 

control critical land, soil conservation, water 

management, and community income [3]. 
However, limited information and knowledge 

about conservation practices, inadequate land, 

low access seeds, weak market access, and 

suboptimal integration due to pests and diseases 
are obstacles and barriers to the broad application 

of agroforestry [37], [38]. Therefore, it is very 

important to have an empirical visualization 
review of the realities of adaptive and contextual 

agroforestry development. 

An agroforestry pattern protects the 

environment from the threat of erosion and the 

sedimentation of rivers and reservoirs and 
reduces runoff, lowering the risk of flooding [39]. 

Agroforestry design is degraded by the landscape 

as woody plants placed on critical land are 

planted in ridge areas and multi-purpose tree 
systems (MPTs). Furthermore, commodity crops 

are directed to slopes, while seasonal/secondary 

crops are better planted in flat areas [40]. Some 
agroforestry systems implemented by 

communities on critical lands include 

silvopasture, multi-purpose tree systems [34], 

alley cropping [35], agrisilviculture, and 
agrosilvopastura. Meanwhile, the existing 

agroforestry system is a traditional system 

managed according to local conditions and 
wisdom [41]. The application of an agroforestry 

system restores degraded land, making it 

productive and improving the quality of the 
environment [11], [42]. The existence of 

agroforestry in a watershed plays a role in slope 

stability, which also reduces erosion [43]. [44] 

reported on agroforestry land, especially 
agrosilvoculture, that erosion was smaller than 

the allowable one (< 31.6 ton/ha/yr). 

Furthermore, the actual erosion in the 
agrosilvopastura pattern was the lowest (3.31 

ton/ha), compared to other types of agroforestry 

[43]. Predictions of light erosion have also been 
made for volcanic mainland with agroforestry 

patterns with a density of < 25% [39]. 

Technically, it contributes to controlling land 

degradation due to soil erosion. Also, the socio- 
economic model of agroforestry increases 

income, improves community welfare, and is 

feasible to develop [11], [38], [40], [41], [44], 
[45], [46]. This reality shows that agroforestry 

can be used as an alternative in the rehabilitation 

and conservation of critical land [47] by 

integrating technology and the local cultural 
character of the community [20]. 

Developments in agroforestry should be 

adopted by farmers at household and business 

scales. This is because extensive critical land can 
be utilized to become productive through 

agroforestry. In the development of agroforestry, 

various stakeholders should be involved, taking 
small roles to enhance the continuity of the 
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program. Furthermore, all elements of the 

development should not be concerned with their 

respective sectorial egos but should participate in 
a collaborative system to achieve successful 

critical land rehabilitation. The experience of 

previous failures has become a lesson for future 
economic-social-environmental reforms, leading 

to consistent sustainable, conscious behavior. 

Therefore, the emergence of participation is a 
central issue that should be encouraged. With the 

development of agroforestry, efforts to manage 

critical agricultural land are expected to be 

enacted quickly. In addition, the level of active 
participation should be determined based on local 

wisdom. Huyula is a driving force in the 

Gorontalo community’s participation in 
agricultural development. Therefore, in achieving 

agroforestry sustainability, socio-cultural aspects 

cannot be separated from Indonesian society. 

 

IV. CONCLUSION 

Conservation of critical land is conducted 

through rehabilitation using agroforestry patterns. 

In simple terms, agroforestry is a combination of 
agricultural and forestry crops designed in space 

and time. This combination provides macro and 

micro effects in reaction to the relationship 
between humans and nature. Furthermore, 

communities can choose various agroforestry 

techniques that have the objectives of controlling 
critical land, nature conservation, and providing 

commercial benefits. In addition, land 

management combines plants that provide short, 

medium, and long terms benefits. In achieving 
agroforestry sustainability, a community is the 

main force that drives the program. Community 

participation in agroforestry activities 
rehabilitates critical agricultural land. 

Participation plays an important role in the 

success of agroforestry development. 
Participation is required in the planning, 

implementation, and evaluation processes of 

activities. Increasing community participation in 

agroforestry can be achieved with an 
empowerment approach, by providing self- 

reinforcement, motivation, access to agroforestry 

information, training, and intensive assistance to 
agroforestry farmer groups. Sustainable 

participation can be accomplished by integrating 

local wisdom from the community. For the 

people of Gorontalo in particular, they recognize 
the Huyula configuration as the norm and possess 

a spirit of social cooperation in fulfilling all their 

needs. In the agricultural sector, it takes the form 
of Ti'ayo, which is a collective entity in the 

conduct of work. Local wisdom is the guide for 

rural communities, especially in the development 

of agroforestry. The Huyula configuration is 

practiced in group deliberations,  planning 

activities, determining the location, selecting 
plant types, planting, maintaining plants, and 

providing recommendations through a series of 

evaluations.   Therefore, environmental 
improvement and the criticality of agricultural 

land can slowly be resolved through agroforestry. 

The Huyula  study contributes to  the 
development of the field of the socio-economics 

of agriculture. Ethnographically, this reality can 

be studied using Arnstein's participation ladder 

theory [48]. Therefore, a comparison can be 
made of the extent to which Huyula contributes 

and plays an active role in participation. The 

participatory configuration crystallized through 
local wisdom provides a unique and interesting 

spectrum. This is because it deeply examines the 

lives of the critical land rehabilitators, who are 
rarely studied. Furthermore, the hidden norms 

and values provide solutions for massive critical 

land participation. 
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