Pre prints.org

Article Not peer-reviewed version

Climate Change Adaptation Knowledge
among Rice Farmers in Lake Toba
Highlands

Rizabuana Ismail © , Erika Revida , Suwardi Lubis , Emmy Harso Kardhinata , Raras Sutatminingsih,
Ria Manurung , Bisru Hafi, Rahma Hayati Harahap , Devi Sihotang

Posted Date: 30 December 2024
doi: 10.20944/preprints202412.2483.v1

Keywords: climate change; traditional knowledge; Lake Toba Samosir; irrigation farmers; non-irrigation
farmers; upland paddy farmers

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/658323

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 December 2024 d0i:10.20944/preprints202412.2483.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Climate Change Adaptation Knowledge among Rice
Farmers in Lake Toba Highlands

Rizabuana Ismail *, Erika Revida 2, Suwardi Lubis 3, Emmy Harso Kardhinata 4, Raras
Sutatminingsih 3, Ria Manurung ¢, Bisru Hafi 7, Rahma Hayati Harahap 8 and Devi Sihotang °

! Department of Sociology, Universitas Sumatera Utara, Medan, Indonesia

2 Department of Public Administration, Universitas Sumatera Utara, Medan, Indonesia
3 Department of Communication, Universitas Sumatera Utara, Medan, Indonesia

4 Department of Aghrotechnology, Universitas Sumatera Utara, Medan, Indonesia

5 Department of Psychology, Universitas Sumatera Utara, Medan, Indonesia

¢ Department of Sociology, Universitas Sumatera Utara, Medan, Indonesia

7 Department of Sociology, Universitas Sumatera Utara, Medan, Indonesia

8 Department of Sociology, Universitas Sumatera Utara, Medan, Indonesia

° Department of Sociology, Universitas Sumatera Utara, Medan, Indonesia

* Correspondence: rizabuana@usu.ac.id

Abstract: This study was conducted to understand how rice farmers living in the highlands of Lake
Toba, both as irrigated and non-irrigated rice farmers, began not to follow the traditional knowledge
(TK) that they had for generations due to climate change. They develop ways to adapt and use specific
strategies to maintain rice as a source of income and their lives. Using a qualitative research approach
with a total of 130 respondents. Convenience and purposive sampling were used to identify potential
respondents, and thematic analysis was used for data analysis. Data was collected through interviews
with rice farmers about every process of growing rice, from sowing seeds to harvesting by separating
filled and empty rice seeds. The results revealed that both categories of rice farmers have their
behavior in dealing with climate change but found similar views in adjusting traditional knowledge
(TK), such as to cope with rice planting and crop failure, joining farmer groups, not relying on climate
change information, changing crop varieties and pumping system. On the one hand, this study shows
that rice farmers can still maintain their livelihoods with different infrastructure (irrigation and non-
irrigation). On the other hand, climate change is interpreted with the fading of traditional knowledge
(TK) and changes in new strategies to cope with it. This research implies that the government,
through its populist policies, should be able to see the vulnerability of rice farmers to climate change.
They can only survive for a subsistence life without being able to improve the economic welfare of
the family. Future studies can be extended to the entire Lake Toba highland region, specifically
supporting traditional knowledge in rice farming by collecting different perspectives, and
quantitative approaches can be used to gather more perspectives of broad opinions.

Keywords: climate change; traditional knowledge; Lake Toba Samosir; irrigation farmers;
non-irrigation farmers; upland paddy farmers

1. Introduction

In Indonesia, climate change and poverty are closely linked. Climate change has the potential to
cause an increase in the poverty rate. Data from March 2022 recorded 26.16 million people, or 9.54%
of the total population, living below the poverty line. Meanwhile, 67% of Indonesia's population is in
the vulnerable position of poverty; those who are not at the poverty line but also not in the middle
class will be pushed to the poverty line if affected by climate change [1-4]. The risk of declining
commodity production looms over farmers and the public as consumers in the agricultural sector.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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The economic losses incurred are significant. At least in 2023, the total financial loss due to climate
change reached IDR 115.53 trillion, with losses in the agricultural sector reaching IDR 19.94 trillion.
This loss includes 27 million household farmers, including 17 million rice farmers with average land
ownership of 0.6 ha [5]. In general, household farms in Indonesia are undereducated, adopting and
using inefficient technologies [6].

Rice is an important food crop among the various crops cultivated in Indonesia. This rice crop
is highly affected by climate change [7,8], and rice farmers carry out adaptation strategies as a
location-specific global phenomenon [9]. In the tropics, the main factors that influence farm
households' decisions to adapt to climate change include [10], lack of access to agricultural extension
services [11], access to climate information [12-14], changes in rainfall patterns [14,15], and yield loss
[16,17]. In addition, climate change is impacting tropical plants due to increased temperature stress
[18]. Many adaptation strategies at the farm level relate to planting and harvesting dates [19], crop
rotation, quality seed selection [20,21], selection of crops and crop varieties for cultivation, water
consumption for irrigation [22], fertilizer use, and tillage practices [23]. These natural adaptations
result from producers' goal to maximize returns to their land resources. Each adaptation can reduce
potential yield losses due to climate change or increase yields where climate change can be utilized
[24-26].

Adaptation strategies related to climate change have been widely discussed by researchers with
a tendency to discuss economic incentives [26,27], overcoming negative impacts on various crop
production [28,29]. Examining adaptation strategies in agriculture to climate change is important to
increase adaptive capacity by empowering communities and improving ecosystem functionality,
especially when these diversification strategies are adopted [30]. Various adaptation strategies to
sustain crop yields in different countries that can be adopted have been demonstrated, such as in
Uganda, such as fertilizer application, planting of adaptive crop varieties, and using improved
irrigation methods or water collection technologies. Agronomic adaptation measures include early
planting, mulching and terrace creation, contour plowing, land emptying, shifting cultivation, use of
compost fertilizer, intercropping, and crop rotation. Off-farm adaptive measures include migration,
loans, and taking off-farm jobs [31] or diversifying crops from rice to cassava, oil palm, sugarcane,
mango, watermelon, and vegetables, changing planting calendars and crop varieties, increasing the
use of farm machinery or shifting planting locations. Farmers have formed cooperatives to implement
these adaptation measures as they are not affordable to do individually [32].

Meanwhile, the application of adaptation strategies with social farmer participation and
discussing the impact of climate change on the culture and traditional knowledge of farming
communities is minimal, including using different irrigation systems. This paper illustrates this by
looking at the differences between rice farmers in hilly areas who use irrigation systems as a source
of water for their farms (called irrigation farmers) and rice farmers who farm in the plains close to
the water source of Lake Toba but do not use irrigation systems (called non-irrigation farmers). Both
are in the same highland area but have different farming methods and water sources. This affects the
differences in their rice farmers' awareness, behavior, and adaptation strategies to climate change
from planting to harvesting rice. The awareness of rice farmers is not based on their production and
economic value [33]. However, it is also important to see how the adaptation practices of these two
different communities use traditional knowledge to deal with climate change and maintain their crop
yields.

2. Materials and Methods

This study was conducted in Samosir Regency, North Sumatra Province, by taking two sub-
district locations: Harian and Pangururan. It is located between 2021'38"- 2049'48" North Latitude
and 98024'00" - 99001'48" East Longitude with an altitude between 904 - 2,157 meters above sea level
with an area of + 2,069.05 km2. Geographically, the area is surrounded by towering mountains, and
only a little flat land is on the coast of Lake Toba. Mostly, it is in a closed valley that leads directly to
Lake Toba and Samosir Island. The position of this area, surrounded by mountains, makes it look
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like it is isolated from the outside world. This location is in the Lake Toba tourist area. This location
area was chosen based on the different farming systems used by rice farmers, namely irrigated
farming in Harian District and non-irrigated farming in Pangururan District. Farmers with non-
irrigated farming systems often experience water shortages due to prolonged droughts, while
farmers with irrigated farming systems often experience strong winds that damage their rice. Farmers
in Harian District utilize water sources from the Efrata waterfall to irrigate their rice fields. In contrast,
farmers in Panguruan District utilize lake water sources by using water pumps to irrigate their rice
fields. In addition, the communities in this area are recognized as having a variety of traditional
knowledge in various matters, such as in the field of health [34-37], agricultural and forest [38].

This research method uses a descriptive qualitative approach. Data was collected through in-
depth interviews and FGDs with farmer group leaders, traditional leaders, and religious leaders who
also work as farmers, climatology officers, local officials, and the oldest farmers who have long been
involved in rice farming. Meanwhile, interviews and questionnaires were distributed in each area by
random sampling to 130 respondents. The questionnaires were distributed to rice farmers who
manage their farms near Lake Toba as a water source, farmers who manage farms located in hilly
areas far from water sources in the Pangururan sub-district, and farmers who manage their land in

hilly areas but get water sources from waterfalls in Harian sub-district.

Subdistrict
Pangurura

}
‘4
RechATA A LA P N | o

Lake

== | Subdistrict

Map 1. Study Area around Lake Toba.

3. Results

3.1. Climate Change Awareness

Irrigated and non-irrigated rice farming communities' awareness of climate change in this area
is measured based on their knowledge of: (a). occurrence of extreme situations over the last 10 years,
(b). rainfall, (c). water discharge in rivers, and (d). air temperature. The extreme situation in question
is a prolonged dry season: drought and frequent strong winds. This situation is believed by 43
irrigated rice farmers (66.1%) and 64 non-irrigated rice farmers (98.5%). Meanwhile, the decreasing
rainfall is believed to result from 47.8% of irrigated farmers and 93.9% of non-irrigated farmers. The
situation of river water discharge that continues to decline to irrigate rice fields is mentioned by 33.8%
of irrigated farmers and 84.6% of non-irrigated farmers. Meanwhile, the increase in air temperature
in the last 10 years has been felt by 37.0% of irrigated rice farmers and 52.3% of non-irrigated farmers.

Table 1. Local community awareness of climate change.

Paddy Planting
Statements .. . ..
Irrigation  Non-Irrigation
. . Drought 43 (66.1%) 64 (98.5%)
E hat h
xtreme situations that have been Heavy Rains 3( 4.7% ) }

experienced High winds 15 (23.0%) -
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Not experienced 4 (6.2%) 1 (1.5%)
Unchanged 19 (29.2%) 2 (3.1%)
Rainfall conditions in this area over Uncertain 9 (13.8%) 1(1.5%)
the last 10 years Decrease 31(47.8%) 61(93.9%)
Increase 6 (9.2%) 1(1.5%)
The state of river water discharge Unchanged 26 (40'0;%)) 3 (4'7:/0)
used for irrigation for the past 10 Uncertain 13 (20.0%) 6 (9:2%)
Decrease 22 (33.8%) 55 (84.6%)
years Increase 4(6.2%) 1(1.5%)
Unchanged 16 (24.6%) 28 (43.0%)
Air temperature conditions in this ~ Uncertain 18 (27.7%) -
area over the last 10 years Decrease 7 (10.7%) 3 (4.7%)
Increase 24 (37.0%) 34 (52.3%)

Source: Authors’ own work, 2024.

In general, rice farmers' views on climate change in this area are only related to (a) the occurrence
of extreme rains and (b) the emergence of extreme winds. Extreme rain occurs when heavy rain comes
suddenly and then suddenly gets hot again. Also, when frequent ‘hot rain' (locally known as
“singgar”) occurs, rain and heat co-occur. This situation has a terrible impact on the rice crop. As a
result of these two weather conditions, rice farmers will experience a situation where the rice stalks
have begun to turn yellow. However, the paddy seeds are empty or contain smelly caterpillars. On
the other hand, extreme wind is defined by the sudden arrival of strong winds at night that break the
stalks of rice or corn stalks. Usually, these extreme winds only occur during the prolonged dry season.
This situation shows that irrigated rice farmers have less awareness of climate change than non-
irrigated rice farmers. Climate change is interpreted when extreme events apply to their agricultural
produce. In other parts of the world, as noted by Petersen-Rockney Margiana [39], there is still a gap
between scientific understanding of climate change and farmers' adoption of adaptation and
mitigation practices [40]. Many US farmers do not believe in anthropogenic climate change [41], do
not consider climate change a local risk to their farming operations [42], and have not implemented
management practices that reduce emissions or foster resilience [43]. In addition, farmers often
distrust public agricultural advisors such as Cooperative Extension staff who discuss climate change
[44].

3.2. Behavior of Irrigated and Non-Irrigated Rice Farmers in Facing Climate Change

The behavior of rice farmers towards climate change is seen in (a). adaptation strategies of
irrigated farmers living in mountainous areas (b). adaptation strategies of non-irrigated farmers in
the lowlands, and (c). Irrigated and non-irrigated rice farmers carry out adaptation strategies based
on experience dealing with climate change. Behavioral differences are seen based on differences in
the location of rice planting land and irrigation facilities on their farms. However, they also have the
same experience in dealing with climate change. The differences and similarities of adaptation
strategies to climate change in these two types of rice farmers can be seen in the table below:

3.2.1. Adaptation Strategies of Irrigated Rice Farmers

Irrigated rice farmers mentioned that they fully depend on rice farming for their livelihoods and
economic activities, making it difficult to change the type of crop with other crops. For the Toba Batak
people, rice has its own cultural value, not only as the main food but also as a source of family honor
[45,46].
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2a. Strategies for Irrigated Rice Farmers 2b. Strategies for Non-Irrigated Rice Farmers

100 { m ves 93.4%

- o 89.6%
81.7% 89.3%

0 56.9%

43.1%

Percentage (%)

32.3%

12.3%

Cultivation Climate Improve Changing Looking Pumping water Experiencing social jealousy Change the type of plant
of change plant the for
other causes care rice another
plants conflict planting job

schedule

Chart 1. Rice Farmers' Behavior in Facing Climate Change Source: Authors” work, 2024.

Table 2a shows that only 12.3% of irrigated rice farmers want to change their rice crop with other
crops that are more economically valuable when the dry season is prolonged. Farmers who change
the crop type reasoned that changing the rice crop with other crops will improve and increase soil
fertility and will return to planting rice when the rainy season arrives. This will also impact the
quality of rice that will be planted in the following season [47,48]. Another reason is that diversifying
crops can reduce the impact of economic losses on farmers. Several cases were found where people
with sizeable agricultural land diversify crops by planting rice and other food crops such as corn.
Maize is one of the food crops resistant to weather changes in this area. This aims to reduce the
enormous losses incurred when extreme weather changes occur. When rice crops experience crop
failure, farmers will not get a significant loss because they have corn or other crops as alternative
crops [49,50].

Table 2. Behavior of Irrigated Rice Farmers and Non-irrigated Rice Farmers in Facing Climate Change.

Th
Adaptation Strategies of Irrigated and Non-irrigated Rice Farmers ¢

percentage
Have experienced crop failure due to climate change 72 (55.4%)
Farmers are not aware of low emission rice varieties 80 (61.5%)
Joining a farmer group 119 (91.5%)
Farmer groups do not share information on climate change 93 (71.4%)
Farming systems no longer depend on climate change information 114 (87.7%)
Making changes to the harvest period due to erratic and sudden changes
. 70 (53.8 %)
in the weather
Changes in agricultural productivity 119 (91.1%)
Loss of farmers' traditional knowledge related to rainy and dry season 126 (96.7%)
schedules

Source: Authors’ work, 2024.

Conflicts over water sources occurred during the prolonged dry season, as mentioned by 10.7%
of irrigated rice farmers. Irrigation is used as the artificial channeling or delivery of water to
agricultural land to ensure the availability and supply of water throughout the year. Irrigation is an
important technique farmers use to adapt to climate change [51]. The water source for the rice area
comes from the Efrata waterfall, which has a height of about 26 meters and a width of approximately
12 meters and has never experienced drought. When the extreme dry season occurred, the waterfall
did not experience drought, but the discharge of the waterfall source that flowed into the rice farmers'
agricultural land decreased. This is what began to cause conflict among the farmers. Farmers whose
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rice fields are higher in the mountains will have close access to water to the rice fields of farmers
below, so rice fields on the lower slopes of the mountains will lack water, resulting in the arrival of
pests. Farmers often carry out these conflicts over water at night, where farmers close the water
channels to other farmers' fields and stand guard overnight until their farms get the required water
flow. Increased care of rice plants is done by 43.1% of irrigated farmers when extreme climate change
occurs. They fertilize, weed the rice, clear the bunds of weeds, and protect the rice from animal
attacks. Increased care of rice plants is done by 43.1% of irrigated farmers when extreme climate
change occurs. They fertilize, weed the rice, clear the bunds of weeds, and protect the rice from animal
attacks. Disruptions that occur disrupt practices and negatively affect agricultural yields. The
effectiveness of these activities can only save a fraction of the target rice harvest [52]. Such disruptions
have consequences at multiple levels, ranging from direct personal impacts on farmers and their
communities to indirect levels that impact the socioeconomic structure of countries and regions. The
choice to change the rice planting schedule was only made by 32.3% of irrigated rice farmers in the
event of extreme climate change. The schedule change is only done by rice farmers whose paddy
fields are at the foot of the mountains due to the fear of insufficient water.

Accommodating climate change by changing planting and harvesting dates is not fully
applicable [53] for irrigated farmers in this region, and rice varieties also need to be considered [54].
Switching to other occupations for irrigated rice farmers is possible, but leaving this occupation for
good is rare. Only 4.6% intend to switch jobs but will return to rice farming if extreme droughts do
not occur again.

3.2.2. Adaptation Strategies of Non-Irrigated Rice Farmers

The results of the adaptation strategies of non-irrigated rice farmers are presented in Table 2b.
The results show that 95.7% of non-irrigated rice farmers conduct pumping to irrigate their
farmlands. Water pumps are an alternative used by non-irrigation farmers for rice fields located close
to Lake Toba. Non-irrigation farmers use pumping when the dry season arrives. Lake Toba's machine
and pipe water flows directly into the farmers' agricultural land. For the use of pumps, non-irrigated
rice farmers must pay a rent of Rp.30,000/hour. The length of time to use the pump to irrigate the rice
field depends on the size of the field, usually taking more than 12 hours. The high cost and
disproportionate yields have led them to switch jobs as farm laborers elsewhere or leave their land
fallow for a season until the rainy season arrives. Climate change is the biggest challenge farmers face
with non-irrigated farming systems, which the community calls sabah langit.

However, if the farmland is located in a hilly area far from Lake Toba, they cannot use a pump,
so they can only expect rainfall or rain-fed rice fields. According to the Indonesian Ministry of
Agriculture's 2024 records, rain-fed rice fields amount to 2.7 million hectares or 36% of the 7.5 million
hectares of rice fields. Therefore, conjunctive water uses utilizing and prioritizing different water
sources, viz harvested rainwater, treated wastewater, desalinized water, and groundwater, is vital in
sustainable water resources management [55]. This social jealousy occurs when the extreme dry
season comes, and water starts to run low. This form of social jealousy in non-irrigated farmers is due
to (1). irrigated rice farmers in mountainous areas have a water source like a waterfall that never
dries; only the water discharge decreases (2). non-irrigated rice farmers on the shores of Lake Toba,
it is still possible to get water for their agricultural land using water pumping. A total of 89.6% of
non-irrigated farmers experience social jealousy based on differences in the geographical location of
their farms.
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Figure 1. Pumping equipment and pumping rice fields.

With the occurrence of extreme climate change in this area, 86.9% of non-irrigated rice farmers
made changes in crop types. They change it with short-term crops, which are crops that have a
process of planting to harvest in a short period, only within 3-4 months, such as corn (Zea mays), long
beans (Phaseolus vulgaris), and ginger (Zingiber officinale Rosc.). After that, they return to planting rice
when the rainy season arrives. In this way, some informants experienced an increase in agricultural
yields, as seen from last year's harvest, which reached 150 cans, and the last harvest, which reached
200 cans. The harvest will then be sold by the informants and partly for family consumption. The
above types of plants can be grown on rainfed land using multiple cropping or agroforestry systems
between perennial crops [56], improving the economy of farming families [57].

3.3. Adaptation Strategies of Irrigated and Non-Irrigated Rice Farmers Based on Shared Experiences in
Facing Climate Change

Table 3 presents the similarities between irrigated and non-irrigated rice farmers' experiences
with climate change. However, these shared experiences will be further analyzed based on each rice
farmer's unique habits and traditional knowledge. For instance, this includes their responses to crop
failures caused by climate change. Both show a similar experience: as many as 72 respondents (55.4%)
have experienced crop failure, and another 58 respondents (44.6%) have never experienced crop
failure. However, there were differences in the experience of crop failure. For irrigated rice farmers,
crop failure is associated with decreased productivity. They still get rice yields even though there is
a decrease in harvests compared to the previous year. Meanwhile, for non-irrigated rice farmers, crop
failure means not getting any harvest at all. Harvest failure in irrigated rice farmers is caused by (1).
strong winds that cause rice plants to duck, or because (2). continuous rain causes excessive water
volume in rice, making it difficult for rice to bear fruit. This prolonged rain then causes the emergence
of pests and moldy rice, or (3). A prolonged drought occurs, and the rice plants become burned and
wither. Meanwhile, for non-irrigated farmers, crop failure is always caused by a prolonged dry
season. This often forces them to change their rice planting schedule and crops and even not plant
rice for the year if there is no sign of rain. There is nothing non-irrigated farmers can do to fight for
their rice crop when the rains do not come.

Farmers' knowledge of high-yielding and wind-resistant varieties of rice seedlings in these two
areas showed that 80 respondents (61.5%) did not know of wind-resistant varieties of rice seedlings,
and only 50 other respondents (38.5%) knew of wind-resistant varieties. Some of the rice types local
farmers use are: (a) ‘siserang,” a rice seedling with a short stem. Farmers choose it because it can
withstand strong winds (b). ‘sibandung” rice seedlings are used by farmers. After all, they are more
resistant to strong winds than other seedlings and have more elastic stems that do not break easily
(c). The "Sirambu Manis® rice seedling is only thigh to adult height (d). Meanwhile, "Sisiopol” rice
seedlings are known by farmers to resist drought. Some farmers have used local rice seeds for
generations, but some change the seeds at every planting period.
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The majority of rice farmers have joined farmer groups (91.5%). The main reasons for joining a
farmer group are easy access to low-priced fertilizer, good rice seeds, and the organization program.
The price of fertilizer on the market is relatively high for farmers, and they have recently complained
that it is challenging to obtain fertilizer. Farmer groups in the community can also not routinely
distribute fertilizer to their members because itis difficult to receive it from the government regularly.
When the planting season arrives, but farmers do not get fertilizer, the rice schedule that should enter
the fertilization stage will be delayed. This then impacts the time the rice will turn yellow or be
harvested. This farmer group has never shared information on climate change with its members
(71.4%). This farmer group is a gathering place for all farmers and an information center for its
members, who should provide information about the time to plant rice. They also never received
information or socialization about climate change from the local government. Finally, they plant rice
without relying on climate change information (87.7%). Although they are aware that there have been
changes in agricultural productivity (91.9%) due to climate change, they argue that the causes of
changes in agricultural production in these two areas are rising temperatures 14.3%, lack of irrigation
facilities 5.7%, poor quality seeds 1.9%, lack of fertilizer because it is expensive 35.2%, lack of
equipment 2.9%, pest problems 14.3%, lack of labor 6.7%, changeable weather 12.4%, long drought
6.7%. From this data, it can be seen that climate change is not the absolute cause of the decline in rice
yields, but other things still cause a decrease in rice yields.

3.4. Erosion of Traditional Knowledge of Rice Farmers

Without information on climate change from the government or farmer groups, they usually use
traditional knowledge based on their experience to guide their agricultural activities. However, this
condition is increasingly eroded due to climate change. This process is the most weather-dependent
period for planting rice plants. The rainy season is the long-awaited and most suitable time for
planting rice, so the seedlings do not lack water. Rice farmers know that August to December every
year is the approximate time when the rainy season will arrive. So, it is the right time for farmers to
start planting. Meanwhile, January to July is the dry season. This guideline has become local
knowledge for the community. In addition, some local wisdom about the rainy season will occur.

Seeding Plowing rice  tidy up the rice fields ~ Planting rice Fertilization
(Martaduky — ficlds (Manjetor) (Mangula) (Marsuan) (Mamupuk)

Weeding rice
(Marbabo)

Cleaning rice
fields from weeds
(Manasapi)

Separate filled and ~ Scparate the rice Collecting rice  Cutting rice stalks Keeping rice from

. ; g : animal threats
empty rice seeds from the stem yields (Manabi) € )
(Mamurpur) (Mambanting) (Mamuro)
. Planting rice plantss-s««--- depend on climate change
. Maintain rice plants-------- not dependent on climate change
. Harvest rice plants----—-- depend on climate change

Figure 2. Stages of Rice Cultivation and Their Dependency on Climate Change.

Among other things, it is characterized by the direction of the wind from Lake Toba blowing
north towards the hilly area, and the wind makes a sound. In addition to seeing the direction of the
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wind, other signs are the appearance of many fish in the waters of Lake Toba. However, nowadays,
the community has felt the occurrence of climate change, and the signs of traditional knowledge
about the schedule of the rainy and dry seasons have begun to change. As many as 96.7% of
informants stated that the weather is no longer as predictable as it used to be. They should have
started planting rice in September, but the rains did not come until October, so they had to postpone
the planting process. Climate change has meant that they only plant rice once a year, compared to
previously planting rice twice a year.

Rice plant maintenance activities start from the fertilization stage (manganpui) to protect rice
from pests and animals (mamuro). In this process, rice farmers are not dependent on climate change.
They use traditional knowledge that has been done before climate change, for example, drying the
rice fields when fertilizing so that the fertilizer is not wasted following the flow of water down and
flowing water back into the fields when the fertilizer is considered to be absorbed in the soil. Other
activities are carried out to protect rice from animal pests and birds, as well as clean weeds so that
the rice is ready to harvest with the characteristics of seeds, leaves, and rice stems already appearing
yellow. While in the agricultural activity of harvesting, when the rice starts to turn yellow and the
rice seeds have ducked, traditional knowledge emerges to save the crop due to climate change. The
most critical adaptation strategy carried out by rice farmers is to guard the rice (mamuro) before the
harvest period arrives. The guarding that is done: (1). When heavy rains come suddenly. This rain
can break the stems of rice that are ready to be harvested, especially for the type of rice with tall
stems. The fallen rice stalks need to be tied up in groups. In this way, some rice stalks can stand
upright again. (2). When strong winds accompany the dry season. This climate change causes
drought, and rice ripens prematurely (masak sadari). Strong winds will knock the rice seeds to the
ground. There is nothing that can be done except to accept fate. The solution is to harvest the rice
ahead of time. The dry season with strong winds is the main enemy of farmers, especially in recent
years when strong winds can come at any time. (3). Extreme rains that fall continuously every day
for a long duration, such as rains that always fall for half a day, from morning to noon or from noon
to evening. Harvesting during the rainy season will slow down post-harvest work and can cause
damage to the rice. If the paddy is left in the field too long, it causes shedding and crop failure.
Meanwhile, rice collected in a particular place can return to sprouts quickly if exposed to continuous
water. Such a situation forces farmers to return the paddy home in a dirty state. Cleaning, separating
the grains, and drying the paddy was done in the courtyard of the house in a limited and slow
manner.

4. Conclusions

This research needs to be known by stakeholders, such as the government and those with the
resources to make policy. Understanding farmers' awareness of climate change in the tropics should
be understood as an approach to conducting early adaptation strategies in upland rice farming.
Farmers in this area, irrigated and non-irrigated rice farmers, have a concept of climate change that
is not the same as those of other communities. Climate change is only interpreted when rain, water
discharge, drought, or wind are extreme. The fading of traditional knowledge in rice farming due to
climate change will be caused by adjustments and other adaptation strategies based on traditional
knowledge that they already have. The inability of traditional knowledge owned by the community
to predict or read the climate changes causes the community's traditional knowledge to begin to fade.
All efforts made by the community to survive any impact caused by climate change have failed. In
the end, local communities choose to surrender to the situation. Currently, farmers can only take
advantage of fertilizer subsidies provided by the government and wait for the rains to come. The
reality of the farmers' conditions above shows that the local government must take action against the
agricultural failures experienced by the community. The government is no longer just assisting with
fertilizer and seed subsidies, but the government must make efforts to help farmers deal with climate
change. Some of the efforts made by the government include providing information about climate
change that occurs to farmers [58,59], providing training related to mitigation and adaptation efforts
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that can be carried out by farmers so that farmers can an understanding of climate change that occurs
[60,61] and no less important is understanding traditional agriculture as a climate-smart approach
for the sustainable food production and also deliberates the correlation between climate change and
traditional agriculture [62-64]. This is related to regional food security, which is one of the targets of
the Sustainable Development Goals (SDGs).
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