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Abstract 
 
A resilient and sustainable agriculture must be able to meet the needs 

of food for people while taking into account the state of the ecosys-

tem. Aims of this study is to develop a suitable management strategy 

to be applied to the agricultural landscape in the upstream of Jeneber-

ang watershed in order to form a resilient agroecosystem. This re-

search is a descriptive-analysis research. In this study, information 

was collected regarding the development of agricultural and agroeco-

system activities in the upstream of the Jeneberang watershed. The 

data used were derived from primary data and secondary data. Pri-

mary data obtained from interviews and distributing questionnaires 

to respondent farmers, as well as field surveys. Meanwhile, secondary 

data retrieved from literature studies and data from various related 

agencies. Several strategies for managing agricultural landscapes to-

wards resilient agroecosystems in the upstream Jeneberang water-

shed are as follows: diversify agricultural crops and agricultural ac-

tivities in the upstream Jeneberang watershed; combine the use of en-

vironmentally friendly technology to make it suitable for the land; 

build good communication among the community; and develops 

agrotourism or ecotourism activities. 
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Introduction 

Agricultural activities have a significant im-
pact on the surface of the planet. This is be-
cause of an increasing agricultural production, 
agricultural extensification and intensification 
are generally carried out (Gibbs et al., 2010). 
Agricultural extensification causes changes in 
forest land cover to agricultural land, loss of 
natural habitat for some animals, it can even 
cause erosion on critical lands that are still 

planted (Wilson & Lovell, 2016). Meanwhile, 
the intensification of agriculture, which has 
helped increase in agricultural production 
through the use of high yield crop varieties, fer-
tilizers, pesticides, and irrigation (Koohafkan et 
al., 2012), resulted in some things that do not 
support sustainable agriculture such as re-
duced biodiversity, declined ecological func-
tion, and critical ecosystems in the agricultural 
landscape (Landis, 2017). These things can 
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cause problems for agricultural sustainability 
in the future. 

Agricultural areas are expanding every 
year. Invasion of this area even had spread into 
forest areas, especially areas that have water 
sources, such as in watersheds 
(Charnsungnern & Tantanasarit, 2017). The 
upstream area of a watershed is usually located 
at a sloped elevation. Sloped land, especially 
one with steep slopes, has many limitations in 
its use and utilization. This area was originally 
had a forest land function, which later, due to 
the increasing of human population and limited 
available fertile land, was usually converted 
into an agricultural cultivation function area. 
Various impacts that follow these changes, in-
cluding erosion and landslides, particularly if 
this land is cleared and processed without pay-
ing attention to environmental sustainability 
(Ruspendi et al., 2013; Solle & Ahmad, 2016; 
Surni et al., 2015). 

The upstream Jeneberang watershed is lo-
cated at an altitude ranging from 400 m - 1750 
m above sea level. The agricultural landscape in 
the upstream area of the Jeneberang watershed 
is a horticultural farming area. Horticultural 
farming is carried out by the community with 
consideration of broad market needs, so that it 
can provide faster and more competitive prof-
its, compared to other commodities (Nuraeni et 
al., 2013). In this area several communities 
have also started doing agro-tourism busi-
nesses. Apart from horticultural crops, the 
community in the upstream area of the 
Jeneberang watershed also cultivates food 
crops and plantation crops which are planted 
using intercropping or agroforestry patterns 
(Arsyad & Sainuddin, 2007; Purwanti, 2007).  

A common problem in agricultural areas in 
the upstream watershed is the occurrence of 
disturbances and damage to natural resources 
and the surrounding environment because 
farmers mainly pay attention to agricultural 
production, but do not pay attention to the im-
pact on the environment (Charnsungnern & 
Tantanasarit, 2017). To obtain adaptive and re-
silient agriculture, an innovative approach is 
needed, which can provide various solutions to 
agricultural development while reducing the 
adverse impacts of agriculture on biodiversity, 

water resources and quality, hazardous  
contaminants, and the climate (Bennet et al., 
2014). 

According to (Bachrein, 2006) there are 
several factors that influence the development 
of farming system. The factors are: the power-
lessness of small farmers in adopting technol-
ogy due to limited resources; efforts to reduce 
farming risks through a diversification ap-
proach; increase productivity; develop job 
availability and strengthen farm income; pre-
serve the environment in a sustainable manner. 
The problems that occur in a farming family are 
interrelated from one problem to another, so 
that solutions to them must be considered thor-
oughly. 

Sustainable agriculture and a resilient envi-
ronment can support each other, by still paying 
attention to the welfare of the community, and 
maintaining the physical environment of the 
land, such as water, soil, and vegetation on ag-
ricultural land (Suyana, 2008). The main objec-
tive of assessing resilience is to identify vulner-
abilities in the socio-ecological system so that 
action can be taken to create a more sustaina-
ble future for people and land (Knickel et al., 
2018). The path to resilient and sustainable ag-
riculture must meet food and development 
needs on a local to global scale without disturb-
ing ecosystems.  The use of technology and the 
establishment of appropriate policies to in-
crease food production, along with attention to 
environmental conservation are things that 
need to be a priority in developing sustainable 
agriculture (Laurance et al., 2014). 

 Therefore, this study aims to develop a 
suitable management strategy to be applied to 
the agricultural landscape in the upstream of 
the Jeneberang watershed in order to form a re-
silient agroecosystem. 

 
Materials and methods 

This research was conducted in the up-
stream of the Jeneberang watershed, precisely 
in Tinggimoncong and Parigi Districts, Gowa 
Regency, South Sulawesi Province. The topog-
raphy of research area is in the highlands with 
an altitude ranging from 400 - 1750 meters 
above sea level. Average annual rainfall is 2420 
mm (1,500 - 3,000 mm/year). According to 
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(Danial et al., 2020), the widest distribution of 
soil types in the upstream area of the Jeneber-
ang watershed is Dystropepts. 

The research is a descriptive-analysis re-
search. The data were derived from primary 
data and secondary data. Primary data ob-
tained from interviews and distributing ques-
tionnaires to 70 respondent farmers, as well as 
from field survey.  The questionnaires were 
used to gain information of farmers' considera-
tions in choosing their farming activities and 
plants to be planted on their land. The ques-
tionnaires also used to know prioritize farming 
activities, and the most sub system farming 
done by farmers in Jeneberang watershed.  

Meanwhile, secondary data retrieved from 
literature studies and data from various related 
agencies. Information about plantation crop 
production and its wide area were collected us-
ing data from the Central Bureau Statistics of 
Gowa Regency for 2007, 2011 and 2018. Like-
wise, information on prices for several planta-
tion crops in Gowa Regency was taken from the 
same source. 

Meanwhile, to study the changes in land 
cover in the upper stream of the Jeneberang 
watershed, especially in Tinggimoncong and 
Parigi Districts at different times, it was carried 
out using a GIS approach. For this purpose, land 
cover maps of Tinggimoncong and Parigi Dis-
tricts in 2000 (as a starting point of this re-
search) and 2018 (as a finish point of this  

research) are used. The use of GIS helps to iden-
tify changes in land cover in the research loca-
tion. Geospatial data for land cover is obtained 
from the GIS website of the Ministry of Environ-
ment and Forestry, as well as the Center for Re-
search and Development of Spatial Planning 
and Spatial Information (witaris), Hasanuddin 
University Makassar. 

To develop an appropriate management 
strategy, it is necessary to pay attention to the 
various activities and conditions of the area to 
be managed. The analysis is based on logic that 
can maximize strengths and opportunities, but 
at the same time minimize weaknesses and 
threats (Rangkuti, 2008). To develop strategic 
factors, the SWOT matrix was used. This matrix 
can clearly describe the external opportunities 
and threats faced, which can be adjusted to the 
internal strengths and weaknesses of a location 
or situation. This matrix can generate four sets 
of possible strategic alternatives 

 
Results 
Inventory of agroecosystem conditions in 
the upper stream of the jeneberang water-
shed 
Land cover change 

The results of the geospatial analysis of 
land cover in the period of reference in this 
study (2000 and 2018) show that there were 
changes in land cover in the research area, as 
shown in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Map of land cover change of research area in 2000 and 2018 
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Based on Figure 1, it appears that the land 
cover which was dark green in 2000 (repre-
senting primary forest land cover) in 2018 was 
mostly changed to light green (representing 
secondary forest land cover). Likewise, shrubs 
land cover (which is white) in 2000, mostly 
changed to mixed dryland agricultural land 
cover (which is yellow) in 2018. 

This is further clarified by Table 1 indicat-
ing that the secondary forest land cover is get-
ting wider, whereas the primary forest land 
cover is decreasing. Likewise, it appears that 
the mixed dryland agricultural land cover is ex-
panding, changing the shrub land cover and sa-
vanna land cover. 

 
 
Table 1. Land cover of research area in 2000 and 2018 (ha) 

No.  Land cover of research area 
Year 2000  

(ha) 
Year 2018  

(ha) 

1 Waterbody 288.26 289.40 

2 Primary forest 1,411.83 150.38 

3 Secondary forest 5,549.19 6,559.23 

4 Industrial Forest Plantation 203.51 200.67 

5 Housing 2.47 95.65 

6 Plantation 173.92 0.00 

7 Dry land agriculture 0.00 113.56 

8 Mixed dry land agriculture 9,236.89 11,114.81 

9 Savanna 182.92 5.01 

10 Paddy Field 4,110.47 4,213.63 

11 Shrubs 4,462.09 2,374.90 

12 Open Field 0.00 504.32 

Grand Total (ha) 25,621.56 25,621.56 

 
 

The reduced area of primary forest is re-
placed by an increase in the area of secondary 
forest. This is influenced by the increasing area 
of plantation crops planted by the community 
in agroforestry. The community in the research 
location planted plantation crops in agrofor-
estry between forest plants, which caused a 
change in land cover from primary forest to 
secondary forest land cover. 

 
The development of crop production and the 
area of agricultural production 

Community enthusiasm for plantation 
crops is shown in Figure 2 and Figure 3, which 
show the production and area of plantation 
crops in the upstream Jeneberang watershed. 

Based on Figure 2, it appears that there has 
been an increase in yields from plantation 
crops in the upstream Jeneberang watershed 
from 2007 to 2018. The plantation crops that 
gave the largest yields and experienced an in-
crease in production during that period were 
Arabica coffee plants, followed by cocoa plants. 

The development of plantation crop pro-
duction in the upstream Jeneberang watershed 
is inseparable from the development of the 
plantation area. Figure 3 indicates that there 
was an increase in the area of several planta-
tion crops during the period from 2007 to 
2018. The plantation crops with the largest in-
crease in the area of planting are the areas of 
Arabica coffee, cocoa, cloves, and pepper. 
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Figure 2. Production of several plantation crops in research area (Tinggimoncong District and Parigi 

District) 
Source: Badan Pusat Statistik Kabupaten Gowa (2008, 2012, 2019) 
 

The increase in planted area appears to be 
in line with the price of plantation crops. Based 
on Figure 4 that shows the price development 
of several plantation crops, it appears that dur-
ing the period from 2007 to 2011 there was an 
increase in prices for several plantation crops. 
The highest increase in the price of plantation 

crops was for the price of pepper, followed by 
cloves and Arabica coffee. Thus, there is a rela-
tionship between the price of plantation crops 
and the growing area of plantation crops that 
have high prices. The high price of crop yields 
makes people interested in increasing crop 
yields by expanding the plant area.

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Development of Plantation Crop Area in research area (Tinggimoncong District and 
Parigi District) 

Source: Badan Pusat Statistik Kabupaten Gowa (2008, 2012, 2019) 
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Figure 4. Prices of product for several plantation crops in Gowa Regency 
Source: Badan Pusat Statistik Kabupaten Gowa (2008, 2010, 2012) 

 
Figure 5 shows the area of rice fields that did 
not change from 2007 to 2018. However, there 

was slight increase in harvested area which  
resulted in a slight increase in production too.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Area of paddy fields, harvested area and rice production in research area (Tinggimoncong 

District and Parigi District) 
Source: Badan Pusat Statistik Kabupaten Gowa (2008, 2013, 2019) 
 

Rice is a food plant that has the largest har-
vest area and provides the highest production 
yield in the upstream Jeneberang Watershed  

compared to other food crops recorded in this 
study as can be seen on Figure 6. 
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Figure 6. Harvested area and production of several food crops in research area (Tinggimoncong  

District and Parigi District) 
Source: Badan Pusat Statistik Kabupaten Gowa (2008, 2012, 2019) 
 
Community Preferences in Conducting Agroeco-
systems 

There are various farming activities in the 
upstream area of the Jeneberang watershed. 
There is horticulture farming, rice field farm-
ing, crop plantations, agroforestry, agrotour-
ism. When deciding on a farming activity,  

farmers have several considerations. In Table 
2, it can be seen the priority order of farmers' 
considerations in choosing their farming activ-
ities. This can be seen from the percentage of 
respondents who choose a consideration in  
determining their farming activities. 

 
Table 2. Farmers' considerations in choosing their farming activities 

No. Criteria to be considered in choosing farming activities  Respondent Percentage (%) 
1. Profit that can be obtained from farming activities 25.71 
2. Capital needed to develop farming activities 22.86 
3. Manpower available to develop farming activities 17.14 
4. The farming activity is a hereditary activity 15.71 
5. Physical resources that support this farming activity 8.57 
6. Land suitability with farming activities 5.71 
7. The contribution of this farming activity to environmental 

sustainability 
2.86 

8. The success of other farmers in carrying out farming  
activities 

1.43 

    100.00 

Meanwhile, farmers have several consider-
ations in choosing the types of plants to be 
planted on their land. As shown on Table 3, 
price is the first priority considered by  

farmers, followed by market demand, and 
crops that have been commonly grown for  
generations on the land. 

 

The area of some food crops and their production  
in upstream of Jeneberang watershed 
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Table 3. Farmers' considerations in choosing plant types to be planted on their land 

No. Criteria to be considered by farmers in choosing 
types of plants to be planted on their land  

Respondent Percentage  
(%) 

1. High price in the market 30.00 
2. Market demand 25.71 
3. Plants that have been planted for generations 20.00 
4. Land suitability 15.71 
5. Rainfall 5.71 
6. Agro-tourism opportunities 2.86 
    100.00 

Types of farming activities which are prior-
itized by the respondents can be seen on Table 
4.  Rice farming is the first alternative farming 
activity chosen by most of farmers,  

followed by planting plantation crops in the 
form of agroforestry and implementing vegeta-
ble farming. 

 
Table 4. Farming activities prioritized by the respondents 

No. Farming activities Respondent Percentage (%) 
1.  Paddy fields 28.57 
2. Plantation in the form of agroforestry 27.14 
3. Horticultural (vegetable) farming 24.29 
4. Horticulture (fruit) farming 5.71 
5. Horticulture (flower) farming 2.86 
6. Organic farming 7.14 
7. Agrotourism 4.29 
    100.00 

Types of sub system that are mostly done 
by the respondent of farmers in the upstream 
of Jeneberang watershed can be seen on Table 
5. Based on the percentage on Table 5, it can be 

seen that rice field sub system is the most sub 
system done by the respondent, followed by 
plantation sub system in the form of agrofor-
estry, then vegetable garden sub system. 

 
Table 5. Farming sub system done by farmers 

No. Types of sub system Respondent Percentage (%) 
1. Paddy field sub system 61.99 
2. Plantation sub-system in the form of agroforestry 26.61 
3. Vegetable garden sub system 11.40 
    100.00 

SWOT Analysis for developing agricultural land-
scape management strategies for upstream 
Jeneberang watershed 

Based on internal and external factors that 
exist in the upstream Jeneberang watershed, 

using the SWOT matrix several alternative 
strategies are made to manage the agricultural 
landscape in accordance with the objectives. 
More details on the SWOT matrix can be seen in 
Table 6. 
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Table 6.  SWOT Matrix of agricultural landscape management strategies towards a resilient agroe-
cosystem in the upstream Jeneberang watershed 

IFAS Strengths Weaknesses 

 1) Has a variety of plantation 
plant products with high 
selling prices 

1) The community is active in 
agricultural activities, it 
causes changes in natural 
land cover to agricultural 
land cover, which acceler-
ates the rate of erosion and 
soil surface erosion. 

 2) Paddy field cover has been 
fairly stable in 20 years 

2) The community's concern 
for the suitability of plant-
ing with their land is still 
defeated by the desire of 
the community to increase 
greater production 

 3) Has the potential for natural 
tourism and agrotourism 

3) Not all farmers own their 
own land. There are still 
farmers who rent land 
from other farmers. 

EFAS 4) Has many agricultural activi-
ties, such as horticultural 
farming activities, plantation 
crop farming activities, food 
crop / rice field farming ac-
tivities, agrotourism, agro-
forestry 

4) To increase agricultural 
production, farmers are 
only interested in using in-
organic fertilizers, very few 
farmers are willing to use 
organic fertilizers. 

Opportunities S - O Strategy W - O Strategy 

1) Has a cool climate 1) Increase profits from agricul-
tural products through modi-
fication of agricultural activi-
ties with tourism activities 

1) Encourage people to be 
creative in creating ideas 
that can take advantage of 
their agricultural activities 
so that they can still benefit 
from agricultural activities 
without the need to expand 
agricultural land or exploit 
existing agricultural land 
too much. 

2) The community have a 
very good will to be 
more successful and 
have a better life 

2) Create ecotourism and 
agrotourism programs for 
tourists, by involving the 
community, thus environ-
mental awareness increases 
and community income in-
creases 

2) Developing better coopera-
tion among farming com-
munities in the form of 
farmer groups based on 
their farming activities 
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… continued Table 6. 

Threats S - T Strategy W - T Strategy 

1) Agricultural activities 
have penetrated into 
conservation and pro-
tected forest areas 

1) Planting forestry crops in ar-
eas that require tree planting 
to reduce the danger of land-
slides 

1) Providing information to 
the community on how to 
plant plantation crops in an 
agroforestry manner 

2) Higher prices for plan-
tation crops can attract 
people to expand the 
planted area for plan-
tation crops towards 
the forest 

2) Conducting an agroforestry 
system when it is going to 
plant plantation crops in a 
conservation forest area by 
following the planting rules 
of the relevant agency 

2) Providing counseling to 
farming communities to 
care for the environment 

 
Discussion 
Potential opportunities and challenges of 
agroecosystem resilience in agricultural 
landscapes in the upstream Jeneberang  
watershed 

A resilient agroecosystem can be realized, 
according to (Marten, 1988) if it meets the cri-
teria, namely: the productivity of the plants in 
the agroecosystem is high, sustainable, the pro-
duction is stable, and the results obtained cause 
an even distribution of conditions in the com-
munity, and the agroecosystem should beinde-
pendent, does not depend on outsiders, so it 
should have a high diversity. 

The agricultural landscape in the upstream 
Jeneberang watershed has several factors that 
can be opportunities as well as challenges to 
make the agroecosystem in the area more resil-
ient, which are: 
1. The productivity of the managed landscape; 

a. High productivity of plantation crops in 
the upstream area of the Jeneberang 
watershed. As also reported by (Anwar, 
2018), that in the upstream Jeneberang 
watershed some of the plantation crops 
are included in the leading commodi-
ties that can supply to other areas so 
that they are profitable. 

b.  In addition to high productivity, the 
price of plantation crops has also in-
creased as can be seen on Figure 4. 

c. Another productivity potential that can 
be developed in the upstream land-
scape of the Jeneberang watershed is 
tourism activities (Atrianingsi et al., 
2019). Agrotourism activities can be an 

alternative activity that has the poten-
tial to be developed by farmers to pro-
vide additional income besides farming. 

2. Sustainability of the managed landscape; 
a. The land cover in the upstream 

Jeneberang watershed has changed 
from primary forest land cover to sec-
ondary forest land cover by carrying 
out agroforestry activities by farmers, 
and changing scrub land cover to 
mixed dry land agricultural land 
cover. In order for land cover changes 
to remain in line with the spatial plan 
that has been set by the government, 
it is necessary to determine the direc-
tion of land use(Arsyad et al., 2017).  

b. Agricultural activities are very inten-
sive. Intensive agriculture causes soil 
fertility to decrease due to erosion, 
runoff and leaching in upstream area. 
Thus, it is necessary to implement a 
conservation farming system.  

c. Intensive agriculture requires a high 
input of fertilizer. Therefore, it is nec-
essary to have alternative fertilizers 
that are more environmentally 
friendly. The community needs to be 
motivated and directed to use organic 
fertilizers.  

d. Some agricultural activities in the hor-
ticultural area do not follow the plant-
ing requirements as they should. 
Planting is carried out in areas with a 
fairly high slope, without using terrac-
ing (Purwanti, 2007). This can put the 
sustainability of the land at risk. 
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3. Stability of the production; 
a. The production of plantation crops 

shows an increasing trend, but this 
has led to changes in land cover from 
primary forest land cover to second-
ary forest land cover. Implementing 
agroforestry system is an alternative 
to planting the plantation crops in the 
forest. This method is expected to re-
duce erosion that can occur when 
compared to the monoculture 
method. In addition, in this way, it is 
hoped that the function of forest land 
can still be maintained. 

b. The beauty of upstream Jeneberang 
Watershed landscape and its natural 
environment can be categorized as 
the product of the area.  Thus, the 
landscapes and its natural beauty are 
things that need to be preserved. To 
maintain its existence, it can be done 
by conducting environmental care ed-
ucation and knowledge of environ-
mentally friendly agriculture to tour-
ist through ecotourism and agrotour-
ism activities. Through this activity, it 
could make tourists and villagers/re-
gional residents to be more aware of 
the surrounding environment, and 
farmers and surrounding communi-
ties will still get additional income 
without changing land cover (Palit et 
al., 2017). 

c. The stability of land cover can be an 
indicator of farming activities that 
provide a sense of comfort for the lo-
cal community. Human pressure is 
one of the factors that influence land 
cover change (Geldmann et al., 2014; 
Guerra et al., 2019). Thus, when com-
munities feel that a land cover can 
help meet their basic needs, they will 
defend the land. Based on this re-
search as can be seen on Table 1 and 
Figure 5, it is known that the stable 
land cover is paddy field cover.  

d. Another thing that can also affect the 
stability of land cover is the existence 
of binding regulations from the gov-
ernment regarding land use. This is 

prioritized for land that is critical and 
less suitable to be converted into agri-
cultural land. 

e. The air temperature in the upstream 
area of the Jeneberang watershed is 
quite cool, but not as cold as it was 30 
years ago. It was stated by the re-
spondent farmers in the area. Tem-
perature change could be affected by 
the land cover change. As stated by 
(Tanika et al., 2013) that changes in 
land cover will eventually have an ef-
fect on climate change.  For this rea-
son, environmental sustainability in 
this area needs to be maintained by 
the community and local government 
by controlling the land cover change. 

4. Equity; In the upper Jeneberang water-
shed, the main activity is farming. But not 
all people who carry out farming activities 
own their own land. On the other hand, 
there are also farmers who own land but 
do not have the power to cultivate the en-
tire land. If this is the case, the land can be 
leased by landless farmers with a profit-
sharing system. This has been done by 
most of the landowners and tenants in the 
upstream Jeneberang watershed. Thus, 
good communication between communi-
ties can provide benefits for the local com-
munity. In addition, other activities of the 
upstream community of the Jeneberang 
watershed are trading as well as conduct-
ing business in tourism activities. 

5. The diversity of plants and the diversity of 
farming activities creates opportunities 
for an area for autonomy; being able to 
complete the needs of their own region 
without being dependent on other regions 
is a criterion for being resilient. 
a. The types of plants and farming activ-

ities in the upstream area of the 
Jeneberang watershed are quite di-
verse. There are types of food crops, 
horticulture, and plantations. Thus, 
there are also food crop farming activ-
ities, plantation crop farming activi-
ties, and horticultural crop farming 
activities. There are also livestock  
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activities, nature tourism activities 
and agro-tourism 

b. When viewed from the dependence of 
farmers on fertilizer needs, autonomy 
has not yet occurred in the upstream 
Jeneberang watershed. The depend-
ence of farmers on fertilizers is quite 
large. Thus, the solutions are the farm-
ers produce their own fertilizer, im-
prove cropping patterns, and imple-
menting conservation farming sys-
tem. All of these activities would be 
able to maintain productivity as well 
as to support agro-tourism.  

 
Agricultural landscape management strate-
gies to implement resilient agroecosystems 
in the upstream watershed 

Based on the SWOT matrix shown in Table 
6, several strategies have been formed based 
on the strengths, weaknesses, opportunities 
and threats that exist in the upstream Jeneber-
ang watershed.    

To be able to move towards a resilient 
agroecosystem, environmental management 
can be done by balancing production with envi-
ronmental conservation, as stated by (Fischer 
et al., 2006) that integration of production and 
ecosystem conservation in agriculture is a key 
in the context of sustainable development, from 
both an ecological and long-term economic 
perspective. Therefore, the main strategies for 
managing the agricultural landscape in the up-
stream of the Jeneberang watershed towards a 
resilient agroecosystem are: 
1. Keep diversity: convince the community to 

continue to manage various types of crops 
according to the capabilities of their re-
spective agricultural lands. Thus, it could 
create some variety of farming activities. 
Agricultural systems with high diversity 
are more resilient (Ge et al., 2016). 

2. Technology and land capacity: motivating 
people to use technology that is suitable 
for their land capacity, technology that can 
protect their environment for being better, 
not only to get higher production. Selec-
tion of the right technology needs to be 
done so that there is no degradation of  

natural resources and the environment 
(Charnsungnern & Tantanasarit, 2017) 

3. Good communication among the commu-
nity: encourage the community to reacti-
vate farmer groups based on their farming 
activities. Then direct each farmer group 
to link up with other farmer groups that 
have different farming activities, so they 
can exchange information and needs. In 
the agroecosystem, humans play a key-
stone role by influencing their environ-
ment. The role could be benefit if that in-
fluencing role is enacted by a well-in-
formed, well-connected, and well-sup-
ported populace (Cabel & Oelofse, 2012). 

4. The community, supported by the local 
government, develops agrotourism or eco-
tourism activities, so that farming commu-
nities can manage their agricultural land to 
get profit not only from their agricultural 
products, but also from tourism activities 
on their agricultural land. Carrying out 
tourism activities in agricultural areas is 
one way to educate people to love and re-
spect the environment, even to protect the 
environment itself (Hunter, 1997) 

 
Conclusion 

To develop an agricultural landscape man-
agement strategy in the upstream Jeneberang 
watershed towards a more resilient agroeco-
system, there are several things that need to be 
done: 
1. Maintain diverse agricultural activities, 

such as horticulture farming, food crop 
farming, and plantation crop farming on 
the right land with appropriate technol-
ogy. 

2. Reduce the dependence on agricultural in-
puts from outside by using right technol-
ogy that is suitable with land capability, 
combine with local knowledge. 

3. Revive farmer groups based on their farm-
ing activities that can help the community 
to cooperate and communicate with each 
other. 

4. Develop a conservation-based agricultural 
system by improving cropping patterns 
and also develop some agricultural activi-
ties that can support agrotourism   
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