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Abstract: The Bonokeling indigenous community of Banyumas District is still insisting on continuing its various 

traditions and local wisdom within various phases of life. One form of local wisdom possessed by the people of 

Bonokeling is the pranata mangsa, a calendrical system based on the apparent motion of the sun, which is widely 

used by Javanese farmers to determine planting times for agricultural commodities. This research was conducted in 

a bid to analyze the application of pranata mangsa and its impact on rice yield. In that respect, this qualitative-

quantitative study uses primary data collected from interviews conducted among 50 farmers within the Bonokeling 

community and secondary data taken from the previous research and publications by related institutions. Data 

analysis used in the Wilcoxon signed-rank test. The result shows that there is no significant difference in the rice 

produced between farmers who used pranata mangsa and those who did not. This might probably be explained by 

increased uncertainty of the seasons due to climate change. 
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1. Introduction 

Climate change directly affects the agricultural 

sector regarding resources, infrastructure, production, 

food security, and farmer welfare. Climate 

fluctuations and variability, particularly extreme 

weather conditions, are among the major challenges 

and risks for crop production [1], [2]. Climate 

variability can be regarded as one type of stressor that 

may cause vulnerability and impact resilience [3]. 

According to the Ministry of Agriculture [4], climate 

change may exacerbate crop water deficit, shift in 

planting dates, reduction of area to plant and harvest, 

and higher risk of pest and loss by failure due to crop 

infestation. 

Climate change has also impacted food crop 

agriculture in Central Java Province. As one of the 

country's major rice-producing parts, several counties 

that are centres of rice production have recorded 6-12 

months with conditions ranging from dry to arid 

conditions [5]. This will undoubtedly affect rice 

production and food security both domestically and 

nationally. One such district in Central Java 

experiencing a declining trend in rice production is 

Banyumas. Over the past twelve years, rice 

production in the Banyumas has fluctuated, but with a 

general downward trend [6]. In terms of land area, 

there has been no significant change annually. Over 

the last ten years, the average annual rice production 

in Banyumas Regency has been 324,132.8 tons with 

an average land area of 63,656.6 hectares [6]. 

 

Small-scale farmers generally farm rice in 

Banyumas District with land ownership of less than 

0.5 hectares [7]. The relatively traditional nature of 

rice farmers, combined with small land holdings, 

poses significant challenges in improving farmer 

welfare and capacity [8] regarding production and 

skills. Moreover, Banyumas District also hosts 

several indigenous communities vulnerable to climate 

change [9], [10]. An indigenous community or 

population is a native, originally, or first inhabitant of 

people in specific geographical areas and has 

ancestral origins combined with cultural identities and 

strong attachments to the land and environment [11], 

[12], [13]. 

One of the indigenous groups in Banyumas 

District is the Bonokeling community, centred in 

Pekuncen Village, Jatilawang Sub-district. The 

Bonokeling community upholds customs as the 

central pillar governing their social relationships and 

religious systems [14]. This community has strong 

familial bonds, and community leaders are closely 

connected to ancestral history. Most Bonokeling 

members are farmers who integrate tradition and 

customs into their agricultural practices. This local 

knowledge is embedded in various agricultural 

management practices, including rice farming.  

Local or traditional knowledge, often referred to 

in the literature as traditional ecological knowledge, is 

understood as the accumulation of knowledge, 

practices, and beliefs that evolve with environmental 

changes and are passed down through generations 

[15], [16], [17]. Traditional knowledge can be 
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distinguished into two categories: knowledge 

inherited from generation to generation and shared by 

the majority of community members, and traditional 

knowledge acquired from individual experiences 

resulting from empirical observations by the 

community during their interactions with the 

environment [18]. Traditional ecological knowledge 

is a resource that contributes most to the adaptive 

capacity of the communities while facing external 

changes, especially those of climate change [19]; it 

complements scientific knowledge by providing 

practical experiences on living within ecosystems and 

responding to changes in those ecosystems [20]. 

One form of local knowledge used to determine 

planting seasons is pranata mangsa, a traditional 

Javanese belief system that guides the timing of 

planting and farming activities [21]. The Bonokeling 

community uses this to handle the uncertainty of 

seasonal patterns nowadays. This study analyses the 

effectiveness of using pranata mangsa in determining 

rice planting seasons on rice production in Pekuncen 

Village. The result is expected to provide useful 

information that will help improve farmers' adaptive 

capacity to climate change. 

 

 
Figure 1. The Map of Pekuncen Village, Jatilawang Sub-district, Banyumas District, Central Java 

Province, Indonesia 

2. Material and Methods 

2.1. Study Area 

This research was conducted in Pekuncen 

Village, Jatilawang Sub-district, Banyumas District, 

Central Java Province (Figure 1), from June to July 

2024. Geographically, Pekuncen Village is located at 

coordinates 7°33'31"S 109°06'35"E. This location 

was chosen because it is the centre of the Bonokeling 

indigenous community. The area of Pekuncen Village 

reaches 4.9 km² with a population of 5,277 people. 

Rice is one of the staple crops that farmers in this area 

plant every year. The type of rice field in Pekuncen 

Village is rain-fed, with a total area of 65 hectares 

[22]. 

2.2. Data Collection 

The research employs a case study approach, 

utilising qualitative and quantitative methods. The 

primary data will be obtained through interviews with 

50 randomly selected farmers in the community of 

Bonokeling. It will use purposive sampling based on a 

specific criterion. For the respondents, a division can 

be made into those who are using prenatal manga as a 

reference for planting seasons and those not using it. 

The observational technique was also used to record 

information about rice farming and its application of 

prenatal manga in rice cultivation [23]. 

2.3. Data Analysis 

After collecting qualitative data from field 

interviews, the data were reviewed, categorised, and 

filtered based on the research objectives. The 

qualitative data were then descriptively narrated to 

address the research aims. The quantitative data 

obtained were subsequently analysed and subjected to 

statistical testing to assess the impact of pranata 

mangsa on rice production. The Wilcoxon signed-rank 

test, also called the matched-pairs test, was used. The 

Wilcoxon signed-rank test is a non-parametric test 

used to compare two paired groups with ordinal or 

interval data that are not normally distributed [24], 

[25]. The following hypotheses were tested: 

 

H0: µX1 - µX2 = 0, suggesting no significant 

difference in production based on the use of 
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pranata mangsa 

Ha: µX1 - µX2 ≠ 0, suggesting a significant 

difference in production based on the use of 

pranata mangsa 

Testing criteria: 

If the p-value is < 0.05, H0 is rejected and Ha is 

accepted 

If the p-value is ≥ 0.05, H0 is accepted and Ha is 

rejected. 

In this study, the impact of implementing 

prenatal mangsa on rice production is assessed by 

comparing respondents who apply prenatal mangsa 

with those who do not in their rice farming practices. 

The analysis focuses solely on the variable of prenatal 

mangsa implementation, while other variables 

affecting rice production are held constant (ceteris 

paribus). 

 

3. Results and Discussion 

3.1. Pranata Mangsa: An Overview 

 The history of pranata mangsa goes back a long 

time, thus linked to the many forms of traditional 

agricultural knowledge developed during the 

Majapahit and Mataram Kingdoms. The etymology of 

pranata mangsa is from the  Javanese words pranata, 

which means rules, and mangsa, which means season 

or time. Thus, pranata mangsa is a seasonal calendar 

based on time and season, which are important to the 

Javanese people, especially farmers and fishermen. 

[26]. 

Pranata mangsa was introduced by the King of 

Surakarta, Sri Susuhunan Pakubuwono VII, in 1855 as 

a harvest calendar and system to organise agriculture 

[27]. The basic principle of pranata mangsa refers to 

the local cosmology, especially the annual north-south 

movement of the sun along the equator [27], [28]. The 

Javanese people are gifted with observing seasonal 

patterns, known as titen, where sharp observations of 

animal behaviours, plant developments, and natural 

environments are made. According to these indicators, 

the Pranata Mangsa calendar further divides the year 

into four main seasons and two minor seasons, ie, 

terang (bright), semplah (suffering), udan (rainy), and 

pangarep-arep (hopeful) [29].  

The terang, or clear-skies season, lasts 82 days, 

while semplah, or hardship, lasts 99 days. Semplah is 

followed by the minor season of paceklik, a period of 

scarcity lasting 23 days. Then comes the udan, or 

rainy season, lasting 86 days, followed by pangarep-

arep, 98 or 99 days, and finally the minor panèn 

season (harvest) in the last 23 days. The more correct 

pranata mangsa calendar is divided into 12 months or 

mangsa: kasa, karo, katelu, kapat, kalima, kanem, 

kapitu, kawolu, kasanga, kadhasa, sadha, and dhesta 

[30], [31], [32]. In Figure 2, the pranata mangsa 

calendar. 

The basis of determination and the cycle and time 

computation are the main areas where the pranata 

mangsa calendar approach varies from the Gregorian 

calendar. First, direct measurements of the sun's 

position on Earth and weather patterns passed down 

through the centuries are the basis for the pranata 

mangsa calendar [28]. On the other hand, 

astronomical calculations that consider the Earth's 

axial tilt, revolution, and other celestial events provide 

the basis of the Gregorian calendar [33]. Second, the 

year is divided into 12 months (mangsa) by the 

pranata mangsa, with 23–43 days each month [34]. 

The Gregorian calendar, which likewise has 12 

months, is comparable to this time division, but the 

number of days makes a difference. The Gregorian 

calendar has from 28 to 31 days; it also carries a leap 

year every four years [35]. Finally, on precision, the 

Gregorian calendar has been considered accurate 

because it has been scientifically calculated [36]. 

 
 

Figure 2. The Pranata Mangsa Calendar  

(Source:[27], [30], [32])  

The practice of pranata mangsa continues today in 

some Javanese farming communities, including the 

indigenous people in Bonokeling. The belief system 

follows the timing for planting and harvesting 

activities based on observations of natural phenomena 

and seasonal changes [37]. Many also consider this 

belief outdated, but the community still keeps and 

passes it by word of mouth. Planting in harmony with 

the timing of pranata mangsa enables farmers to live 

in harmony with nature [34]. This system includes 

periods of fallow, where the land is left unexploited to 

restore its condition. The rotation of crops, as guided 

by pranata mangsa, is also seen as a mechanism to 
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enhance soil fertility [38], reduce pest and disease 

incidence [39], and foster a stable micro-ecosystem 

[40], [41]. 

Moreover, Pranata Mangsa is also utilised by 

farmers as a mechanism to mitigate risks and avoid 

high production costs [42]. Climate change-induced 

seasonal uncertainty has made it challenging for many 

farmers to determine optimal planting times, thereby 

increasing agricultural risks. The pranata mangsa is 

still relevant today, considering that it has been 

through many climate changes and technological 

improvements [43]. It is relevant because it is based 

on the experience and observations of past farmers, 

which coincide with present phenomena. Hence, 

pranata mangsa could guide farmers in understanding 

the pattern of the weather and the planting seasons 

accordingly [44]. 

3.2. The Application of Pranata Mangsa and Rice 

Production 

Among the factors affecting rice production is 

accuracy in determining the planting time of the rice 

crop[45], [46], [47]. Choosing the right planting time 

and season can reduce the obstacles in planting and 

maintenance and lower the possibility of crop failure 

[45]. From the data gathered in interviews, it is 

determined that not all members of the indigenous 

community of Bonokeling use pranata mangsa to 

determine their planting time. Other members depend 

on other considerations, such as the planting calendar 

provided by agricultural extension workers, their 

observations, or imitation of the planting schedules 

adopted by other farmers. 

Table 1. The Wilcoxon signed-rank test results 

Respondent farmer groups Average rice production (ton) n p value 

Utilizing pranata mangsa 1.43 38  

 

0.333486 
Not utilizing pranata mangsa 1.40 12 

Significant α: 0,05% 

 

Based on the results of testing by using the 

Wilcoxon/Mann-Whitney test, from Table 1, it is seen 

that the P-value is greater than 0.05, or it can be said 

that there is no significant difference in rice yield 

between rice farmers who use pranata mangsa and 

those who do not use it. The result is in line with the 

study of [48], which also found pranata mangsa was 

not a significant determinant of rice productivity. 

Climate change, which has been causing changes in 

weather variability and seasonal shifts, is suspected to 

be one of the factors that cause the traditional planting 

schedule determination using pranata mangsa to be 

less accurate [49]. This phenomenon is called "salah 

titen," or wrong observation triggered by weather and 

seasonal uncertainties. Recently, seasonal variability 

has been marked by changes in the onset of seasons 

and fluctuations in the intensity of seasonal rainfall 

[50]. In addition, the pranata mangsa passed down 

through generations experiences difficulty in 

maintaining accuracy because variations in 

interpretation from generation to generation result in 

the loss of precision. 

Based on the results of the interviews, 36 per 

cent of the respondents mentioned that they no longer 

rely on pranata mangsa for planting seasons, while 64 

per cent mentioned that they still do at present. The 

36 people who are not using it said that pranata 

mangsa cannot be used for determining planting 

seasons due to the current unpredictability and 

dynamic shifts in weather patterns. This condition is 

based on the rainfall data of the Banyumas District. 

In 2015-2023, monthly variations in precipitation are 

significant [51]. The above condition is presented in 

Figure 3. Therefore, farmers must depend more on 

direct observations, such as monitoring natural 

indicators at the beginning of the planting season. 

Besides that, farmers also refer to advice from 

agricultural extension workers or other sources for 

decisions regarding planting season. 
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Figure 3. Average of Precipitation in Banyumas District (2015, 2018, 2020, 2022, 2023) 
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It may not directly influence the results, but 

pranata mangsa plays an important role in social life 

for maintaining traditional agriculture, preserving 

cultural heritage [36], and increasing the resilience of 

the indigenous community in Bonokeling. The local 

knowledge indirectly influences the rice yields, 

guiding farmers in more modern and scientifically 

informed ways of determining the planting times 

[52]. Further development of pranata mangsa can be 

done by integrating it with scientific approaches such 

as meteorology and modern agricultural practices 

[53]. Integrating pranata mangsa with scientific 

knowledge is expected to be useful in adjusting 

planting patterns, developing planting calendars, and 

selecting agricultural commodities by the climatic 

conditions of a region. It acts indirectly on adaptation 

and mitigation strategies against the adverse 

consequences of extreme hydrological events and 

thus may reinforce community resilience [27]. 

 

4. Conclusion 

The Bonokeling community has close traditions 

in agriculture and still holds onto its norms and 

beliefs. Pranata mangsa is one sort of local wisdom 

still used by most of the communities in Bonokeling 

to predict planting time. However, statistical analysis 

using a Wilcoxon signed-rank test shows no 

significant difference in rice production between 

farmers who use pranata mangsa and those who do 

not. This could be because no significant difference in 

seasonal variability or shift may have occurred with 

climate change. From direct observations and oral 

traditions passed through generations, pranata mangsa 

is less precise in predicting the best times for planting 

rice. Whatever the case, pranata mangsa is an integral 

element in the community's social life in Bonokeling 

because of the place it occupies in their culture to 

reflect beliefs and knowledge relating to the 

interactions between natural systems and the divine. 

Integrating pranata mangsa with modern scientific 

knowledge could be a strategic approach to increasing 

its accuracy while preserving local knowledge, 

supporting traditional agriculture, and strengthening 

the resilience of indigenous communities. 
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