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INTRODUCTION 
 
Changes in erratic weather (climate change) have a great impact on farmers' livelihoods, especially through their impact on the 

productivity of the land. Erratic and sometimes extreme weather conditions, caused by man, can cause an increase in 

extraordinary events such as floods, high winds and prolonged droughts [1]. This usually results in crop failure of agricultural 

products [2]. So that in the end it can reduce farmers' income and lead to increased poverty [3]. Apart from that, it is also 

necessary to know the existing capacities that need to be built together by multiple stakeholders to support land-based livelihood 

strategies [2]. Although agroforestry is known as a smart alternative land use for climate change mitigation and adaptation or 

what is known as “climate smart agriculture” [4], climate change will continue to occur in the agroforestry system. So 

agroforestry farmers also need support that can strengthen their capacity to cope with uncertain climate change. 

 

One of the strategies to overcome the impact of catastrophic climate change, that is, how to develop agroforestry models that  

adapt to drought and have a role in carbon sequestration, maintaining and increasing soil fertility, conserving biodiversity, 

maintaining and improving water and air quality [5], and capable of preventing or reducing the danger of increase and control of 

soil erosion and landslides [6]. 

Abstract 
Climate change or climate change has a great impact on farmers' livelihoods, especially through its impact on the productivity 

of the land. One of the livelihood strategies for farmers, as well as to overcome the impacts of climate change disasters, that is, 

how farmers develop agroforestry models that adapt to drought using the possible subsistence assets they have. This study 

aims to (1) determine the income assets of a farming household; (2) know the agroforestry patterns developed by farmers 

according to their potential income assets; (3) know the subsistence strategies of agroforestry farmers. This research was 

conducted in Cenrana Baru Village, Cenrana District, Maros Regency from July to September 2020. The sampling 

(respondents) was carried out by intentional sampling of 30 people. Data analysis was carried out in a qualitative descriptive 

way. The results showed that the subsistence assets possessed by agroforestry farmers were: (1) natural capital in the form of 

rice paddies, dry land (peanut plants), mixed community forest gardens in the form of mixed acacia and candlenut community 

forest; (2) social capital includes mutual cooperation for land preparation, planting crops and harvesting products using family 

social networks to carry out mutual cooperation in the management of rice fields and agroforestry lands; (3) human capital in 

the form of experience in clove cultivation during migration strategies in neighboring districts and hereditary experiences in 

conducting dry land agroforestry activities; (4) physical capital in the form of asset ownership of irrigation canals, two-

wheelers and four-wheelers, and production equipment such as tractors; (5) financial capital in the form of farm and non-farm 

income. The agroforestry pattern developed by the agroforestry farmers in Cenrana Baru Village is the agroforestry pattern 

by developing intercropping of peanuts and / or corn with stands of teak or candlenut combined with random coffee or clove 

plants and the agrosilvopastoral pattern using planting elephant grass among teak plants or nervous man. Livelihood 

strategies implemented by agroforestry farmer households include: (1) engineering of livelihoods; (2) diversification of 

livelihoods; and (3) space engineering (migration) 
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This study aims to study the livelihood strategies of farmers in developing agroforestry for climate change in relation to 

government programs to reduce carbon emission levels. By knowing the main objectives of the community in developing 

agroforestry on their land as well as attitudes and knowledge of the community towards the role of agroforestry in climate 

change mitigation efforts, it is hoped that the development of agroforestry at the community level can be used as a program in 

regional action plans in the context of disaster mitigation and climate change adaptation, and development of mixed-talon garden 

agroforestry based on science and technology. 

 

The livelihood strategy referred to in this study is how agroforestry farmers carry out a livelihood strategy in addition to the 

livelihood assets owned and found in the area and can carry out rehabilitation against the impacts of climate change. 

 

METHODS 

 

This research was conducted in Cenrana Baru Village, Cenrana District, Maros Regency from July to September 2020. Sampling 

was carried out by purposive sampling with the criteria of being people who live in the village and carry out agroforestry 

management. The number of respondents was 30 people. Data analysis was carried out in a descriptive qualitative manner to 

describe the various potential livelihood assets that are owned and utilized. Based on the various potential livelihood assets, it 

can be described the agroforestry model developed by farmers and the livelihood strategies adopted.  

 

 

RESULT AND DISCUSSION 

 

Livelihood assets owned and used by agroforestry farmer households in Cenrana Baru Village 

A. Natural Resource Capital 

Natural capital is the capital that comes from nature and is available in the vicinity of the agroforestry farmer. This capital refers 

to natural resources that can provide direct or indirect benefits to the farmer's household. (Table 1)    

 

Table 1: Natural resource capital used by agroforestry farmer households 

No Type of land owned Dominant amount of wood 

1 Field - Acacia 

- Candlenut 

- Teak 

- Mango 

2 Dry land (pea crop) 

3 Mixed garden 

- Cloves 

- Coffee 

- Elephant grass 

4 Community Forest 

- Acacia stand 

 

 

The dominant natural resource capital that farmers own are rice fields, mixed orchards and dry land with a percentage of 100%. 

The rice fields at the research site are predominantly upland rice fields that can only be used during the rainy season. Households 

of agroforestry farmers use rice fields to produce rice that can be sold for capital purposes and also for various household 

consumption. 

 

The dominant dry land is cultivated by farmers, the peanut crop is used by the household to increase the income from 

agricultural capital in provision or as school tuition for children. Meanwhile, the mixed garden consists of coffee cloves and 

elephant grass. The community is interested in growing cloves due to the high sale price, while the coffee plant is used for 

domestic consumption and the elephant grass is used as feed for cows and goats. 

Another capital of natural resources is the community forest in the form of the candlenut forest and the dominant mixed 

community forest of acacias. During the dry season, the owner cuts down the acacia stands as a source of income, while at the 

beginning of the rainy season it is time to collect the nuts that fall from the trees. The broken candlenut can be sold to increase 

the family income of agroforestry farmers. 

 

B. Social Capital   

Social capital includes the social networks that the community uses to form family income activities. [7], [8] and [9] social 

capital in the form of social networks and institutions as a pattern of beneficial relationships in the continuity of their subsistence 

activities. Social networks, that is, networks that provide reciprocal links to configure access to economic activities. Family work 

networks focus on farm labor, whether in rice fields or dry land, and help when needed, such as when planting or harvesting. 

(Table 2) 
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Table 2: Social capital utilized by agroforestry farmer households 

No Utilized social capital Uses Rules that apply in general 

1 Family 

Assist in necessary 

circumstances, such as when 

planting or harvesting 

- Permit from the Village if planting on Village land 

(this is usually taking wood for a small consumption 

of only 1 tree) 

 

 

 

 

- Price adjustments for the crops sold 

2 Neighbors 
Help in urgent situations in 

the household 

3 
Fellow farmer group 

members 
As an information center 

4 Traders A place to sell crops 

 

C. Human capital 

Human capital can be interpreted as the ability of respondents to utilize knowledge and skills. The level of knowledge and skills 

of the respondent is determined by the level of formal education of the respondent. (Table 3) 

 

Table 3: Agroforestry Farmer Household Education Level 

No Educational stage Number of Respondents Percentage 

1 SD 13 43,33% 

2 Junior High 10 33,33% 

3 High school 7 23,33% 

Amount 30 100% 

 

The education level of agroforestry farmers in the dominant research locations is the elementary education level of 43.33%, for 

junior high school education there are 10 respondents (33.33%), and 23.33% only at the high school education level. 

 

D. Physical capital 

Physical capital is in the form of asset ownership in agroforestry farmer households, namely irrigation channels, transportat ion 

and production equipment located in Cenrana Baru Village, two-wheeled or four-wheeled vehicles owned by agroforestry 

farmers. (Table 4) 

 

Table 4: Ownership of Production Means of Agroforestry Farmer Household Respondents 

No Physical capital Type 

1 Transportation 
 Public transportation 

 Own vehicle 

2 Irrigation canals  Irrigation for rice fields 

4 Production equipment 

Modern machines or tools 

 For the management of paddy fields, peanuts and maize: tractors 

 For the management of grain into rice: rice milling machine 

 Coffee: paring machine 

 For woodcutters: Chainsaw Machine 

 

E. Financial Capital 

Financial capital refers to households that have access to sources of financial capital, especially savings and access to credit in 

the form of loans [10]. Financial capital in this study refers to the financial resources of the population that are used to sustain 

life. The financial capital used in this study is income. In general, the incomes of the respondents differ from each other. This 

income varies according to the occupation of the respondent and the land area. Based on the classification, referring to  [11] 

states that the level of income is the amount of income that the household receives in a period of one year. The income level is 

divided into: Low (if total income <IDR 13 622 766) per year, Medium (if income is IDR. 13 622 766 - IDR. 35 194 300) per 

year, and High (if total is> IDR. 35194 301) per year. The income of agroforestry farmers is evaluated from the sources of total 

income or income from the forests and crop products produced within a period of 1 (one) year. Observations on the income of 

farmers from various mixed gardens show that people tend to have diverse incomes. (Table 5) 

 

Table 5: Income level of surveyed agroforestry farmers' households 

No Income Level Agricultural Income Livestock Income Other Source Income 

  Amount (%) Amount (%) Amount (%) 

1 High - - - - -  

2 Moderate 30 100% - - -  

3 Low -  14 47,7% 22 22 

Amount 30 100% 14 47,7% 22 73,3% 

 

Based on the above table, it can be concluded that the highest income level of agroforestry family farmers is agricultural income 

with 30 respondents if the percentage is 100%, and in the moderate income level category, the results of observations from 
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agroforestry family farmers show that most income levels indicate that people tend to have moderate incomes. Namely, the 

income range of IDR 13 622 766 - IDR 35 194 300 per year. Although the income of agroforestry domestic farmers from other 

sources with the number of respondents was 22 if the percentage was 73.3% and the income of agroforestry domestic farmers 

from Livestock was the number of respondents 14 if the percentage was of the 47.7%, then classified as low-income, that is, with 

an income range of <13,622,766 IDR) per year. The highest and lowest incomes in agroforestry farmer households. (Table 6) 

 

Table 6: Average household income of agroforestry farmers 

 Agricultural Cultivation Livestock Other Sources Total income (IDR / year) 

Highest Income 28.000.000 8.200.000 8.000.000 36.610.000 

Lowest Income 14.500.000 2.000.000 1.500.000 18.350.000 

Average income 21.234.333 2.390.000 3.046.667 26.671.000 

 

According to observations, most of the income of agroforestry households comes from the processing of their lands from 

agroforestry activities of food crops, livestock, plantations, rain fed and rice fields. Other income for farmers comes from other 

activities such as traders, civil servant subsidies (PNS), and off-farm wages. The results of the study also concluded that the low 

subsistence assets they possessed were the reason for the lack of income of farmers in agroforestry households, in addition to the 

fact that part of the cultivation of other basic products such as corn, cassava, peanuts, chili peppers and coffee it was used for the 

daily needs of farmers' households. 

 

F. Land Use Patterns by Agroforestry Farmers 

The farmers of Cenrana Baru Village have developed various agroforestry models to increase the resilience of livelihoods and 

meet the necessities of life, both to meet the social and economic needs of the household. The agroforestry patterns developed in 

Cenrana Baru Village can be classified into agroforestry patterns and agrosilvopastoral patterns. Agroforestry model that adapts 

to drought and is able to meet the population's food needs and can increase the population's income as a source of weekly, 

seasonal and annual income, that is, continue to plant seasonal crops such as peanuts, corn and cassava, and enriched with annual 

crops such as coffee. Nail. Meanwhile, the Agrosilvopastoreo model is expected to be a source of animal feed for goats and 

cows, in addition, there is a source of weekly and seasonal income from coffee planting, while for seasonal and annual products 

there are goats and walnuts. In the long term, it is obtained from the collection of wood from acacia and teak stands. 

 

G. Cropping Patterns by Agroforestry Farmers 

Farmers' agroforestry management generally uses more of their own experience and also the experiences of other farmers. The 

sowing activity carried out by farmers is preceded by the selection of the type of plant and the acquisition of seeds. For woody 

seedlings and plantation crops, farmers often buy seeds, while for seasonal crops they usually use their own seeds that are 

obtained from their harvest from other gardens, and there are some farmers who first take the seeds. From the gatherers in the 

village and then it will be paid after the harvest. Taking seeds like this is a way of lending planting capital to farmers. The forest 

plants developed are acacia and teak, while the plantation crops are coffee plants, candlenut, cloves and elephant grass. For 

seasonal crops, most of the types developed are rice, peanuts, corn, cassava, plantain, and chili peppers. The reason farmer’s 

plant seasonal crops is as a short-term source of income for farmers to meet their daily needs. In general, the agricultural pattern 

applied by the community is a mixed multi-strata garden belonging to the agroforestry system. Ecological conditions also 

support the growth of plantation crops, timber and seasonal crops. The agricultural sector is the main focus on meeting the needs 

of households, supported by the availability of accessibility and a potential market of agricultural products for the needs of 

various types of food to meet the needs of the residents of Cenrana Baru Village.  

 

Based on the results of the savings at the research site, it was found that several agroforestry patterns that were developed by 

farmers on their lands based on the objectives of the agroforestry pattern consisted of: agroforestry pattern (1), that is, a plant 

space management system where timber species are planted along the garden boundary in the form of a fence (border planting), 

then agroforestry with random planting patterns and irregular spatial arrangements. Plants planted with irregular spacing but  

forming a multilayer system grown by farmers other than annual crops are seasonal and forest crops, these three types of plants 

are plants that are managed by the community because the results can bring benefits to farmers. This is related to the income of 

[11], that agroforestry as a mixed planting technique with several scopes where it has dynamic rather than static cropping 

patterns, each combination of different elements produces a different system. Most of the agroforestry gardens owned by the 

farmers at the research site are on their own land, so the activities of the farmers are basically in the form of maintenance and 

harvesting activities. 

 

H. Forestry plant types 

There are five types of trees / forest plants found on agroforestry farmers' land in Cenrana Baru Village. The most common types 

are acacia (Acacia mangium), candlenut (Aleurites moluccana), teak (tectona grandis) and mango (mangifera indica). (Table 7) 

 

Table 7: Types of Forestry Plants found on agroforestry farmers' land in Cenrana Baru Village 

No Local name Scientific name Information 

1 Acacia Acacia mangium Random cropping pattern 

2 Candlenut Aleurites moluccana Random cropping pattern 

3 Teak tectona grandis Random cropping pattern 

4 Mango mangifera indica Random cropping pattern 
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Based on the results of interviews, forestry plants are a long-term source of income. 

I. Types of Plantation Plants 
Three types of plantation crops were found in agroforestry farmers' land and the most dominant were cloves (syzygium 

aromaticum) then coffee (coffea Arabica L.) and elephant grass (Pennisetum purpureum) planted regularly, (Table 8) 

 

Table 8: Types of Plantation Plants found on Agroforestry Farmers' land in Cenrana Baru Village 

No Local name Scientific name Information 

1 Clove Syzygium aromaticum Regular pattern 

2 Coffee Coffea Arabica L Regular pattern 

3 Elephant grass Pennisetum purpureum Regular pattern 

 

J. Types of agricultural / seasonal crops 

Plants cultivated by agroforestry farmers other than forestry and plantation crops are seasonal crops. (Table 9) 

Table 9. Types of seasonal crops encountered on agroforestry farmers' land in Cenrana Baru Village. 

No Local name Scientific name Information 

1 Peanuts Arachis hypogaea Regular pattern 

2 Field Oryza sativa Regular pattern 

3 Corn Zea mays Regular pattern 

4 Chili Capsicum annun Regular pattern 

5 Banana Musa paradistica Random cropping pattern 

6 Cassava Manihat esculanta Random cropping pattern 

 

Based on the results of interviews with agroforestry farmer households that agricultural / seasonal crops are cultivated for 

monthly and seasonal income sources that can be sold, to meet household daily needs. 

 

K. Agroforestry Farmer Household Livelihood Strategy 

Livelihood strategy is a way for households to build a livelihood system, how to survive or improve their life status. The 

household develops a livelihood strategy by utilizing the income capital it has. [12] states that the livelihood strategy is a series 

of choices of sources of income and livelihood activities which include a variety of rational actions taken by households to 

achieve formulated goals. Actions taken relating to the use of resources or assets. The form of livelihood activities carried out by 

households is divided into three, namely livelihood activities in the on-farm, off-farm and non-farm sectors. 

Three major groups of farmers' livelihood strategies [13] namely: (1) agricultural livelihoods engineering, which is an effort to 

control the agricultural sector to make it more effective and efficient through the addition of external input in the form of labor 

or technology (intensification) as well as by expanding arable land (intensification), (2) a double income pattern which is an 

effort carried out by looking for work other than the agricultural sector to increase income (job diversification) and (3) spatial 

engineering is an effort carried out by mobilizing or moving residents either permanently or in circulation (migration) in order to 

find new sources of income elsewhere. The household livelihood strategies for agroforestry farmers in the study locations are 

shown in (Table 10) 

 

Table 10: Engineering livelihoods for agroforestry farmer households 

Source of Livelihood Activities 

No Livelihood Resource Engineering Number of respondents Percentage 

1 Management of dry land and rice fields 30 100% 

2 Perform regular fertilization and use of superior seeds 27 90% 

3 Eradicating pests and diseases 29 96,7% 

4 Use of agricultural equipment / technology 23 76,7% 

5 Improve the way of production 28 93,33% 

6 Opening new agricultural land 19 63,3% 

 

Based on Table 10, the most dominant source of livelihood engineering applied by agroforestry farmers is dry land and rice 

fields’ management as one of the strategies for diversification of livelihoods (Table 11). 

 

Table 11: Livelihood diversification of agroforestry farmer households 

Source of Livelihood Activities 

No Livelihood Diversification Number of respondents Percentage 

1 Optimization of workforce 25 83,3% 

2 Do a combination of work 20 66,7% 

3 Establishing patronage relationships (cooperation) 21 70% 

4 Increased work time 24 80% 

5 Looking for work other than agriculture (permanent work as main income) 20 66,7% 

6 Agricultural land management innovations 18 60 
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Diversification of income or dual income patterns [114], namely the application of various income activities by finding work 

other than agriculture to increase income. Livelihood diversification applied by agroforestry households in Cenrana Baru Village 

is the most dominant workforce optimization as much as 83.3%, then an additional work time of 80%. 

 

Table 12: Spatial engineering (Migration) 

No Migration Number of respondents Percentage 

1 Permanent migration 3 10% 

2 Circulation migration 15 50% 

 

Spatial engineering or migration is a household business strategy to find work by moving to other areas outside the village, either 

permanently or in circulation. Agroforestry farmer households in Cenrana Baru Village, from the results of interviews 30 

respondents 3 respondents who undertook permanent migration and 15 respondents as circulation migration. 

 

CONCLUSION 

 

1. The subsistence assets owned and used by agroforestry domestic farmers in Cenrana Baru Village include natural capital in 

the form of rice paddies, dry lands, mixed gardens, community forests in the form of dominant acacia and candlenut 

community forests. Social Capital includes mutual cooperation with family social networks that are used when labor 

availability is very low, such as during land preparation, planting seasonal crops, and / or harvesting (e.g. peanuts) . Human 

capital is only based on business experience, because the level of education is predominantly primary school. Physical 

capital in the form of asset ownership in the homes of agroforestry farmers, in the form of irrigation canals, transportation 

roads through which two- or four-wheelers can pass. As for financial capital, most farmers do not have access to banks, but 

are highly dependent on intermediaries to borrow money, meet production facilities, and access agricultural products. 

2. The agroforestry model developed by domestic agroforestry farmers is an agroforestry model that adapts to drought and is 

capable of satisfying household food needs and can increase family income as a source of weekly, seasonal and annual 

income by planting annual peanut and / or corn crops combined with crops. crops like coffee, cloves and acacia with random 

cropping patterns. Meanwhile, the Agrosilvopasture pattern was developed as a feed source for goats and cows, combined 

with coffee plants under the candlenut stands. 

3. The livelihood strategy applied by agroforestry farmer households, mastering the engineering of the source of agricultural 

livelihoods through land intensification and intensification. Followed by a dual income pattern strategy, through the 

implementation of various livelihood activities by finding another job besides farming to increase income. Other livelihood 

strategies that are only partially implemented by agroforestry farmers are migration strategies in the form of permanent 

migration and circulation migration. 
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