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ABSTRACT
Climate change threatens sustainability and the environment, like food production,
freshwater, and air condition, especially the dryland ecosystem. Seasonal change of the
rainy season and prolonged drought put pressure on the farmer community that
experienced a decrease in agriculture production and difficulty in land management. This
research aims to find out the dry land farmer adaptation in overcoming climate change
impact. The method used was the mixed method through observation, interview, and
literature review. The majority of elder farmer respondents are 51-70 years old (46,87%),
while a farmer in productive age <50 years old are (34,37%). When in detail, farmer
respondents in a young age of <30 years old only 6,25%. Farmer respondents in the
research location have senior high school graduate education degrees (40,62%). In 2015,
an extreme drought occurred, and the total rainfall was only 1,565 mm3, then in 2016, it
increased to 3,817 mm3. The change of annual total rainfall, which was great, reached
243%, caused some crops not to adapt well, decreasing agriculture production and
farmers' income. Monoculture-based farming patterns impose production costs that
continue to increase annually, while contributions to farmer incomes continue to
decrease. This matter makes the income decrease from 14% in 2013 to 10,25% in 2018.
Besides that, the feasibility analysis of monoculture-based farming also decreased from
4,33 to 2,7. Therefore, the implementation of a multicultural-based farming pattern is the
best for adapting the climate change. The multicultural contributes to the farmer income
as many as 12,12% and farming business feasibilities of 2,86.
Keywords: Agriculture, climate fluctuation, farmers, income, plant

52 | Jurnal Agriekstensia Vol. 20 No. 1 Juli 2021

Adaptation Response of Climate Fluctuation Impact……………………………….………..Mahawan Karuniasa, dkk

INTRODUCTION
Climate change is a very worrying
problem in the social and economic life of
the community (Chen et al. 2020; Tang and
Hailu 2020). Social and economic aspects
are vulnerable to impacts and ecosystem
aspects (Cockburn et al., 2018). The impact
of climate change on the production sectors
becomes the root of social and economic
risk problems (Leisner 2020). Climate
change threatens agricultural production
and potentially presents problems to the
sustainability of agricultural production
(Challinor et al., 2014). Threats to
agricultural
production are
caused
explicitly by rainfall anomalies and
frequency (Olayide & Alabi, 2018). This
matter will have a broad impact because the
agricultural sector fulfils local, regional,
and global food needs (Fahad & Wang
2018). The pressure on crop production
caused by climate change will undoubtedly
raise the risk of inability to fulfil food, and
food sustainability will not be achieved.
Food sustainability is based on three
aspects: availability, independence, and
sovereignty are very difficult to reach due
to the decreasing agricultural production
and climate change (Lowder & Carisma
2011; Guan et al. 2020). Climate change
raises some multidimensional impacts on
the agricultural sector, including limited
resources of farmers community (Albers
2017), increased risk of invasive alien
species of plant introduction (Runyon et al.,
2012), agricultural infrastructure, land
management system, and risk of harvest
failure (Sitepu et al., 2019). When seen in
detail, the effect of climate change on the
agricultural sector can be categorized into
two indicators: vulnerability and impact
(Salazar-Espinoza
et
al.,
2015).
Vulnerability refers to the biological
aspects affected by climate change, which
caused the impairment of physiological,
phenological and reproductive functions
(Fenner, 1998; Paul, 2014). Otherwise, the
impact disrupts physical and chemical
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components and social and economic
(Gupta et al. 2019; Omerkhil et al., 2020).
The
agricultural
sector
is
experiencing vulnerability and climate
change in biological components at some
trophic levels and physical components
(Sassenrath et al., 2018). Plants get a
significant effect due to climate change,
especially the change in seasonal patterns of
longer dry seasons and shorter rainy
seasons with higher intensity (Martin &
Saikawa, 2017). Changes in seasonal
patterns give pressure because the presence
of limiting factors becomes more apparent,
for example, increased soil temperatures,
decreased humidity, and decreased soil
carbon content (Hursh et al., 2017). The
limiting factor becomes a real influence that
can inhibit the rate of growth and
development of plants so that it directly
impacts productivity. Climate change puts
more extreme pressure in specific
conditions that many plants are found dead,
resulting in harvest failure (Challinor et al.,
2014).
The risk of food sustainability
causes this harvest failure because the food
availability will be minimal, especially in a
local context (Sarkodie & Strezov, 2019).
Food availability can be supplied through
various cross mechanisms, for example,
imports, but this reflects a problem of
fulfilling food in the local context that is
being disrupted or cannot fulfil the food
needs (Irianto, 2016). Fundamentally, the
local community's failure to fulfil food has
caused a multidimensional impact,
especially on social and economic aspects
(Neset et al., 2019). This research is
conducted to determine the dry land farmer
response in overcoming the effects of
climate fluctuation and determine the
strategic adaptation.
RESEARCH METHOD
Equipment and Material
The equipment needed in this
research is a recording device and a camera.

Adaptation Response of Climate Fluctuation Impact……………………………….………..Mahawan Karuniasa, dkk

The material needed is an interview
guideline and an observation checklist.

secondary data from several articles and
research report.

Method
This research was conducted using a
quantitative approach and mixed-method
through observation and interviews with the
dry land farmer community. The
observation was conducted on the dry
agricultural land ecosystem in two villages,
i.e. Tanjungpuro and Hadiwarno, in
Ngadirojo Sub-district, Pacitan Regency,
East Java Province, and the interview was
conducted with the dry land agriculture
owner and worker as many as 32 people.
The samples of 32 people were based on
purposive sampling with criteria: (1) owner
and worker farmer of dryland agriculture,
(2) have owned and work the land for at
least ten years, and (3) head of the family.

Farm analysis:
Π = TR-TC .............................................(1)

Equation
This research was conducted in 7
months
(February-September
2019).
February-September was chosen as the
research time as it represented the dry
season (February-March 2019) and the
rainy season (April-September 2019). This
mechanism obtained the research data in
two seasons to provide a more
comprehensive and profound conclusion.
Data were analyzed using the formula of
agricultural income (see Formula 1), and
farming feasibility analysis (see Formula 2)
referred on (Soekartawi, 2006) and
interpreted the result of interviewed used
triangulation of data sources with the

Description:
Π
= Income,
TR
= Total income,
TC
= Total cost
Farming feasibility analysis:
Farming feasibility = R/C ......................(2)
Description:
R
= Revenue or total farming income
C
= Total farming costs production
The calculation result was categorized in
the criteria as follows:
a. R/C < 1, then the farming was having
loss or not feasible,
b. R/C > 1, then the farming was profit or
feasible,
c. R/C = 1, then the farming was in
breakeven point or no profit and no loss.
RESULT AND DISCUSSION

The majority of the farmer in the
research location have land for less than 0,5
hectares.
Generally,
almost
whole
respondents have an agricultural field
(wetland) and also dry land. This research is
focused on dry agricultural land and then
followed by Table 1. In detail, Table 1
presented the dry land area owned by
farmers in the research location.
Table 1. Dryland area owned by farmers

Dry Land Area (m2)
<500
501-1.000
1.001-1.500
1.501-2.000
2.001-2.500
2.501-3.000
3.001-5.000
>5.000
Total
Source: primary data, 2019
No
1
2
3
4
5
6
7
8
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Number of Farmer
18
6
1
2
1
2
1
1
32

Percentage (%)
56,25
18,75
3,125
6,25
3,125
6,25
3,125
3,125
100
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According to Table 1, it is known that
all respondents have an agricultural land
area of less than 1 hectare; even the majority
(56.25%) only has a land area of 0.05
hectares. Limited area of the owned land is
the primary factor causing the vulnerability
of climate change impacts that farmers feel.
This happens due to the narrower the
managed land area, the more pronounced
the impact of climate change is felt. The
conditions in the research location are
similar to those in Lesotho, and Sri Lanka
in that farmers with limited land have
greater vulnerability than farmers with large
land (Diyawadana et al., 2017). The
vulnerability arises as to the impact of the
difficulty of managed land. There are no
other production sources other than the

narrow land, so it becomes the most
significant factor inhibiting production. It
will have less risk if the area of agricultural
land owned is high. The owned and
managed land area is inversely proportional
to the difficulty of land management. It can
be said that farmers with narrow land areas
will be more affected due to changes in
environmental
conditions,
including
climate change. This condition is greatly
influenced by the experiences and
challenges faced by farmers. The longer
farmers manage land, the more challenges
they face and direct implications for ways
or behaviours in overcoming the existing
problems, also referred to as land
management obstacles, in Table 2. It
presents the respondent general profile.

Table 2. General profile of land owner and worker farmers’ age
No Age (years)
1
<30
2
31-50
3
51-70
4
>71
Total
Source: primary data, 2019

Number of Farmers
2
9
15
6
32

According to Table 2, it is known that
the majority of farmer respondents
(46.87%) are elder (51-70 years old). At the
same time, farmer respondents in
productive age of <50 years old are only
(34,37%). When sorted again, farmer
respondents in a young age of <30 years old
are only (6,25%). It means that work as a
farmer tends to be dominated by old age and
that young people rarely work as farmers.
Working as a farmer is not the type of work
desired. This condition has implications for
the decreasing number of farmer workers in
the future, so the risk of agricultural land
being abandoned or not managed can
become a natural phenomenon. This finding
strengthens the Susilowati (2016) research
that the development of the agricultural
sector is under threat of unsustainability due
to the low number of young farmers, but
elderly farmers continue to increase.
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Percentage (%)
6,25
28,125
46,87
18,75
100

The low youth worker in the
agricultural sector indicates that working as
a farmer is not attractive. Youth worker
thinks that working in the agricultural
sector is related with low income and low
social status. It is caused by the main factor
that farmers have a low exchange rate. The
farmer exchange rate is one of the
parameters to see that working as a farmer
is profitable or not and indicators of the
farmer welfare (Director Food and
Agriculture National Planning Agency,
2013). However, it needs to be understood
that the low farmer exchange rate is
triggered by some matters based on
Pambudi research (2019) which are (1) land
management
difficulties,
especially
planting preparation, (2) high potential for
attack by plant pests (OPT), (3) the risk of
harvest failure as a result of climate change,
(4) rainy season and an uncertain dry
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season, (5) fluctuations in seed and fertilizer
price, (6) the low selling price of the
harvest, and (7) low quantity and quality of
harvests.
Various obstacles faced by farmers
can be solved if the fundamental problems
are identified, like a soil type, dry and rainy
season, and the anomaly. A comprehensive
and holistic understanding of existing
problems becomes the primary foundation
for finding solutions transforming problems
into challenges to be overcome. The
understanding of this problem is influenced
by the level of education and agriculture

management practices. According to the
research of Susanti et al. (2016), the level of
education has a positive influence on
agricultural production. It means that the
higher the farmer education, the ability to
manage agricultural land and the ability to
face and overcome various agricultural
problems/obstacles can be conducted well.
Therefore, generally, farmers with a high
education will be more accessible in solving
problems and obstacles in farming. Table 3
is presented the data on farmer education in
the research location.

Table 3. General profile of land owner and worker farmer education
No
1
2
3
4
5
6

Education
Not Graduated from Elementary School
Elementary School
Junior High School
Senior High School
Diploma
Graduate Program

Total
Source: primary data, 2019

According to Table 3, it is known that
the majority of farmer respondents in the
research location were high school
graduates (40,625%). In general, all farmer
respondents are high school graduates, and
farmers with higher education levels are not
found. This condition is in line with
Susilowati (2016) research that the worker
in agriculture is dominated by people with a
lower level of educational background. This
finding also strengthens the research of
Widyawati & Pujiyono (2013), which
stated that low levels of education are a
limiting factor for accessing employment,
so deciding to become a farmer is the easiest
rational choice. This phenomenon is also in
line with the results of research from the
Ministry of Agriculture (2016) that the
number of workers in the agricultural
sector, especially in village areas, shows a
decreasing trend. Low educational level is
related to the ability to understand a
problem holistically and analyzed a series
of phenomena that occur.
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Number of Farmers
5
10
4
13
0
0
32

Percentage (%)
15,6
31,3
12,5
40,6
0,0
0,0
100,0

One of the factors causing the
decrease in young labour is the migration of
people from the village to the city. The
decision of young workers to migrate from
village to city is very rational, due to the
condition of agricultural land is
increasingly challenging to be managed and
not economical. This finding supports the
previous research of Adu et al. (2018) that
the productive youth workforce tends to
leave the homeland based on the
agricultural sector. The migration flow is
accelerated by the worsening impact of
climate change, which makes the land more
challenging to manage. In 2015 migration
from Pacitan to Surabaya was 348 people,
Madiun was 199 people, Kediri 297 people,
Sidoarjo was 68 people, and Pasuruan 83
people (Central Bureau of Statistic East
Java, 2016). One of the problems in
agricultural land management is due to the
very high dependence on climatic
conditions, so farmers do not have
resilience in the event of a climate anomaly
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(shifting of the rainy season and dry
season).
The shifting season is the delay of
the rainy season. Typically, the rainy season
starts in October, but the rainy season starts
in December during research. Farmers
delay for the paddy planted 2-3 months.
This is similar to Ashok & Sasikala (2012)
research, which stated that technology is
indispensable for climate anomaly
interventions to increase farmer resilience.
However, if technology has not yet been
presented, harvest failure continues to
spread. As the results of Montle &
Teweldemedhin (2014) research, some
technologies can be applied to increase
farmer resilience by making engineering or
design irrigation channels. At the research
location, farmers deliberately leave the land
unmanaged until the rainy season comes
(emphasizing) as the response to climate
anomalies. The finding in this research is
consistent with the study Galbreath et al.
(2016), which stated that community
understanding is very relevant to the efforts
made to overcome obstacles in facing the
impacts of climate change. In this research,
farmers with higher education can apply
more adaptive agricultural systems,
multicultural and selecting type of plant
according to ecological characteristics
(sweet potato, red beans, long bean, and
cassava).

The farmer chooses the emphasis
because there are no technological
interventions that can be applied to
overcome these problems. Farmers in the
research location are classified as
conventional farmers who still have a
dependence on environmental conditions,
especially climate. Farmer dependence on
climate in North Ghana as research Etwire
et al. (2013) that dry land farmer is very
vulnerable to the climate anomaly and nonexisting technology to manipulate the
climate becomes an inhibiting factor in
obtaining maximum harvest. The condition
is getting worse by the unmanaged land by
farmers because it is considered in vain and
does not provide harvests. Therefore, if an
anomaly is a prolonged dry season, then the
agricultural land in the research location is
left unmanaged as in North Ghana.
On the other hand, if it rains very
heavily and causes flooding, agricultural
land will also experience harvest failure.
The conditions at this research location are
consistent with Balana et al. (2020). The
agricultural vulnerability now faces the
climate anomaly problem: the prolonged
dry season or heavy rainfall and cause the
flood. One way to overcome this is to map
annual rainfall levels (see Figure 1). The
annual rainfall interval can be identified as
a basis for selecting appropriate (adaptive)
plant species through mapping.
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Figure 1. Rainfall in Ngadirojo Sub-district in 2013-2018 (mm)
Source: (Central Bureau of Statistic Agency Pacitan Regency, 2017)
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According to Figure 1, it is known
that the annual rainfall at the research
location is very fluctuating. The annual
rainfall interval can also be high because, in
2015, the rainfall was only 1,565 mm3, then
in 2016, it increased to 3,817 mm3.
Increased rainfall that occurs even more
than 100% means that the intensity of
annual rainfall is greatly influenced by
macro factors, such as climate, wind
direction, type of wind, and others. Because
these conditions are natural phenomena that
humans cannot control, farmers must apply
adaptive
farming
patterns
toward
environmental conditions change. Inability
to adapt to climatic conditions will decrease
production and income, so working in the
agricultural sector is no longer profitable.
This is consistent with the Olayide & Alabi
(2018) research that rainfall often becomes
an inhibiting factor in agricultural
cultivation and is difficult to control by
humans.
The beneficial concept interpreted by
farmer respondents is that they can still
cultivate agricultural land with physical and
material capabilities, and the harvests can
fulfil the needs. This beneficial
interpretation can be different from the
farming profit concept in general, which
must be based on the calculation of
production costs as a deduction variable
from the sale value of the harvest. However,
because most farmers in the research
location only manage one or two plots of
land with a size <500 m2, the harvest is
generally only consumed for family needs.
Thus, farmers negate profit and loss in
economic calculations but emphasize
providing food for their families (family
food independence).
Family food independence becomes
the most important thing for farmers in the
research location to ensure the adequacy of
daily foods. Therefore, they will save their
harvest (rice, peanuts, green beans, etc.).
The research location also develops local
wisdom. When a farmer is harvesting, a
portion of the harvest will be given to his
neighbours. The local wisdom has been
58 | Jurnal Agriekstensia Vol. 20 No. 1 Juli 2021

developed for generations and continues to
be preserved as part of a positive culture.
The culture of giving the harvest makes
food security in the community better
because those who do not grow a food crop
can still enjoy it. This is consistent with
Waha et al. (2018), which stated that
diversification of food crops as a cultivation
commodity is one of the best choices for
increasing food security. Here, Figure 2 is
shown the dominant types of plants
cultivated by dry land farmers in the
research location.
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Figure 2. Types of crop that dry land
farmer cultivates
Source: primary data, 2019

According to Figure 2, it can be seen
that farmers in the research location have a
tendency to plant food crops and
vegetables. These crops cultivated include
rice and food crops as substitutes for rice
(corn, sweet potato, and cassava). In
general, the types of plants that are
cultivated are water-tolerant types. This
means that the choice of plant species is by
climatic conditions that continue to
experience fluctuations as Lesnikowski et
al. (2013) that plant species selection is
essential for climate change adaptation
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efforts in the agricultural sector. If seen
from this side, farmers have adopted an
adaptive agricultural pattern to climate
change. However, it needs to be further
examined how the cropping patterns
applied to ensure agricultural production in
quantity and quality are also optimal.
Optimization
of
agricultural
production cannot be separated from
selecting suitable plant species with
ecological characteristics and climatic
conditions. Ecological characteristics are
generally correlated with microclimate and
largely determine the growth and

development of cultivated agricultural
commodities. The research location in
Pacitan Regency is generally dominated by
dry agricultural land and rain-fed rice fields.
The characteristics of dry land and rain-fed
rice field need to be managed in a certain
way, both in the pattern of planting and the
choice of plant species. Moreover, an area's
biological and physical conditions
significantly affect the suitability of
adaptation forms Soares et al. (2012). Here,
Figure 3 shows the production data of
agricultural commodities is displayed at the
research location
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Figure 3. Average agricultural production (ton/ha) based on time
Sources: (Department of Agriculture of Pacitan Regency, 2018)

According to Figure 3, it is known that
cassava has the highest production of
around 9 tons/ha. In comparison, rice, as a
favourite commodity and the primary food
source, only produces between 3-4 tons/ha.
When examined in detail, almost all
agricultural commodities experienced a
downward trend in production from 2013 to
2018. Among the 12 types of commodities,
there are only 3 types that the production
has experienced an upward trend from 2013
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to 2018: cassava, corn, and sweet potato.
This means that these three commodities
have better resilience for climate
fluctuations
caused
by
inherent
characteristics. These three types of plant
have a character suitable for the microclimate, soil type, and slope in this location
to grow optimally. These three types of
plants can be optimized for cultivation. The
research results Abdelzaher et al. (2020)
that the community or country must
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innovate to determine its position in
overcoming climate change. This means
that optimizing the cultivation of these three
adaptive plant species represents the best
position of dryland farmers in overcoming
the impact of climate change.
The decrease in the production of 9
types of plants needs to be paid attention to
find the solution. Interventions with
superior seeds and more intense fertilizer
application, according to the researchers,
are not the best choice for overcoming the
problem. These two interventions are
reactive in response to climate fluctuations
and climate anomalies but are only a shortterm solution. This means that when there is
a prolonged fluctuation in fertilizer, it must
be given more and research to create
superior seeds also needs to be done
continuously (Brouder & Volenec, 2008).
This will increase production costs and not
guarantee the quality of the harvest.
Another risk that arises is unsustainable
agricultural commodity production due to
dependence on seeds and fertilizer. If this is
done, then adaptation will never be
complete because it is only reactive. The Li
i. (2019) research results that the reactive
effort is not a solution and will burden the
adaptation efforts in the future.
Dependence on a component in a
cultivation system raises the risk to the
harvest. The risk arises when the primary
factor outside the standard conditions, as if
a plant that requires much water shifts the
rainy season, so crop failure becomes a
threat. Therefore, researchers consider that
selecting plants that are adaptive to climate
fluctuations is the best solution. In the
future, with the increasing risk of
fluctuations and climate anomalies, each
region needs to map its ecological
characteristics as a basis for determining the
appropriate type to be cultivated. For
example, in the research location based on
12 types of plants cultivated only 3 types
that the production has increased, then these
3 types should be cultivated optimally.
Implementation of this will refer to the
concept of the agricultural ecoregion, which
60 | Jurnal Agriekstensia Vol. 20 No. 1 Juli 2021

encourages the realization of agricultural
sovereignty. An ecoregion is a microclimatic character, soil type, slope, and
geomorphology of an area. Thus, all regions
cannot be forced to plant similar types of
crops such as rice. Each region must
develop types of plants that are suitable and
adaptive to climate fluctuations. It is
consistent with the research results of Bindi
& Olesen (2011), which stated that
agricultural systems should be adapted to
the region's characteristics to improve
adaptability because crop similarity is not
the best solution to adapt to climate change
impacts. Therefore, agricultural ecoregions
are considered capable of increasing
agricultural production and the value of
people incomes. The type that is adaptive to
climate fluctuations does not require
expensive planting costs. However, if it
imposes unsuitable species, the planting
costs will be expensive, and the value of
farmer income will decrease. This concept
is consistent with the Kvalvik et al. (2011)
research that appropriate adaptation will
reduce or even eliminate inhibition in
managing agricultural land. Hence, the
obstacles faced will become opportunities
that can generate profits.
Farmer profit value becomes vital in
an agricultural system because, generally,
the harvest will be consumed by the farmer
household, and the rest will be sold
(Pambudi & Waryono, 2018). It means that
farmers will be able to meet other living
needs from the sale of their harvest. This
condition is consistent with the Khanal &
Wilson (2019) research results which stated
that most small farmers make harvests as an
economic foundation. If agricultural
productivity is low, the farmer will lose
some of the income. It is also found in
research locations where farmers can obtain
high income if the chosen type of plant is
correct, so that the cost of planting and
maintenance is affordable, then the harvest
becomes optimal. In detail, the average
expense and income of farmers are shown
in Figure 4 below.
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Figure 4. Average income and expense of dryland farming communities (IDR/ha/year)
Source: primary data, 2019

Figure 4 shows that the expense of
farmers both for those who plant
monocultures and multicultural is equally
increasing. It means that the cost of
managing agricultural land continues to
increase along with climate fluctuations.
The expense on monocultural patterns is
much more significant when seen in detail,
increasing by 4.2 million rupiah/ha/year in
2013 to 6 million rupiah/ha/year. Thus, the
increase in expenses by farmers is 0.3
million rupiah/ha/year. Meanwhile, the
farmer expenditure on multicultural
farming has increased by 283 thousand
rupiah/ha/year. When viewed from the
expense aspect, the two farming patterns
applied are the same as imposing costs that
continue to increase each year. It cannot be
denied because climate fluctuation is very
influential on the adaptability of cultivated
plants. The findings of this research support
previous
research
conducted
by
Chatzopoulos et al. (2020) that climate
change impacts the economy, including the
agricultural sector, because some types of
61 | Jurnal Agriekstensia Vol. 20 No. 1 Juli 2021

agricultural commodities cannot grow well
under the pressure of climate change.
Climate fluctuations cause some plants to
grow slower and even die, so farmers need
to replant (replanting) and provide more
fertilizer.
Increased application of fertilizer is
not a long-term solution and only a reactive
response. Excessive application of
fertilizers will increase the potential for
plant dependence on external subsidies for
nutrition, even though nutrients are always
available in the biogeochemical cycle in an
ecosystem. It supports Wu et al. (2017),
which stated that Excessive nutrition to
plants in climate fluctuations would only
increase the dependence of these plants.
Therefore, when seen in Figure 4,
especially in terms of income, monoculture
patterns continue to decrease annually.
Noted farmers who apply monocultural
patterns have a decreasing income by 325
thousand/ha/year. It is not how considerable
the decrease is, but the downward trend is
quite alarming if it occurs for a long time.
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Moreover, the monocultural pattern has
increased production costs, and farmers
have a decreasing income. It is indeed
worrying for the sustainability of farming
systems and farmer households. On the
other hand, farmers who apply multicultural
patterns continue to experience an increase
in 213 thousand/ha/year income. According

to Figure 4, the application of multicultural
farming patterns has better prospects in the
middle of climate fluctuations threat
(Pramudianto et al., 2019). In detail, to find
out the feasibility of farming conducted
both monocultural and multicultural can be
seen in the following Figure 5.
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Figure 5. Analysis of income and feasibility of dry land farming
Source: primary data, 2019

62 | Jurnal Agriekstensia Vol. 20 No. 1 Juli 2021

2,7

Adaptation Response of Climate Fluctuation Impact……………………………….………..Mahawan
Karuniasa, dkk

According to Figure 5, it is
known that the profits of farming by
applying monocultural patterns continue
to decrease from 14% to 10.25%. Rising
expenses and decreasing income cause
this decrease. Thus, in the middle of
increasingly
extreme
climate
fluctuations, the monocultural pattern is
less recommended because profits
continue to decrease when viewed from
the aspect of profits. This finding is
consistent with Guest (2010) which
stated that the agricultural economy
continues to experience the threat of
unsustainability
amid
climate
fluctuations. If there is no intervention, it
is feared that in the future, it will collapse
if the monocultural pattern is still
maintained. However, based on a review
of the feasibility analysis, the
monocultural pattern is still feasible with
a value of 2.7. It should be noted that if
the feasibility value is more than 1, the
business can continue. However, it
should be noted that the greater the
value, the better the business. Susanti &
Waryanto (2017) mentioned that
planting with monocultural patterns has
advantages and disadvantages. The
advantage of this farming pattern is that
the cultivation technique is relatively
easy because only one type of plant is
planted. While the weakness of this
system is that plants are relatively
susceptible to disease and pests.
Multicultural farming systems, if
viewed from Figure 5, have a better
future in the middle of increasingly
worrying climate fluctuations. Even
though it has decreased, the multicultural
pattern has a more significant profit
value of 12.12%. Multicultural patterns
need to be put forward because they are
considered more adaptive to the climate
change impact. Besides, the application
of multicultural patterns (2.86) also
provides higher worthiness compared to
monocultural. Thus, the application of
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multicultural patterns in the dry land
agriculture sector is better in terms of the
profitability and feasibility of farming
(Pambudi & Utomo, 2019). The
multicultural patterns need to be
optimized and mainstreamed to
encourage the realization of an
agricultural system that can provide a
decent living for farming families. This
mechanism supports Howard-Grenville
et al. (2014) research that managing
agricultural land for productivity and an
income optimization is a form of
adaptation.
Multicultural
patterns,
in
addition to providing higher worthiness
and other advantages compared to
monocultural patterns, there are some
weaknesses in this farming pattern,
which are nutrient competition among
plants and increasing plant pests. The
more types of commodities planted, the
higher the competition of nutrients
absorbed because, in the same land, the
nutritional needs of each plant are
different, which can interfere with plant
growth. Susanti & Waryanto (2017)
confirmed this, stating that multicultural
patterns have weaknesses, including
competition for nutrient absorption and
the number of OPT (Plant Pests
Organism), making it more difficult to
control.
CONCLUSION AND
RECOMMENDATION
Conclusion
Most dryland farmers in the
research location only have a land area
of 0.05 ha (56,25%). Small/narrow land
owned triggers the vulnerability of
farmer economy in overcoming climate
change impact. Farmers must consider
agroecology
to
choose
suitable
commodities. It is worsened by elderly
farmers (51-70 years old) that dominate
the farmer age structure in the research
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location as many as 46,87%. Meanwhile,
young farmers (future farmers) less than
30 years old are only 6,25%. This
condition is quite worrying because it
can see that there will be a vacancy of
farmers for the next few years and is
worsened by climate fluctuations. If no
intervention is made, the agriculture
sector will collapse, and food
sovereignty is at stake. Most farmers are
high school graduates/equal, and no
farmer has a higher education level. It is
related to opportunities and employment
so that the agricultural sector is more
open and becomes the ideal sector,
especially research conducted in rural
areas.
The most widely planted
agricultural commodities are chilli,
cassava, and peanuts, respectively 13%.
Climatic conditions that fluctuate due to
global climate change to drive the local
impact like El-Nino pose a risk to the
social and economic stability of farmer
households. Because of the 12 types of
commodities commonly planted, there
are only three types that the production
has increased from 2013 to 2018. These
commodities are cassava, corn, and
sweet potatoes, while nine other
commodities continue to decrease in
production because they are affected by
climate fluctuations. Farmers quite feel
this impact because the income of
farmers who apply the monocultural
pattern (cassava or corn or sweet
potatoes) continues to decrease, and the
cost continues to increase, so the profit is
only 10.25% remaining with a farming
feasibility value of 2.7.
On the other hand, farmers who
apply multicultural patterns with trees
like Aqularia spp., Sesbania gandlifora,
and Gnetum gnemon as a primary and
Zea mays, Manihot sp., and Vigna
angularis as a secondary, and Oryza
sativa, Capsicum annum, Amaranthus
sp., and Arachis hypogea as a tertiary,
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the expense is also increasing, but offset
by increased incomes, so it is more
promising to continue applying
multicultural patterns. It contributes to
the profit value of 12.12%, with a
farming feasibility value of 2.86.
Applying multicultural farming patterns
is one of the best forms of adaptation in
the agricultural sector in overcoming the
worrying climate change.
Recommendation
We proposed recommendations
including:
1. Farmers need to apply a multicultural
pattern with local plant types in
accordance
with
ecological
characteristics, including (cassava,
sweet potato, peanuts, kidney beans,
and chilies).
2. The Department of Agriculture and
Plantation of Pacitan Regency needs
to provide training support, coaching
and assistance for farmers to be more
adaptive to climate fluctuations.
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