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Abstract
This study aims to: Identify the local wisdom in the management system of shifting cultivation in Dayak Ngaju, Central Kalimantan. The study took place at Mantangai Tengah Village and Mantangai Hilir Village, Mantangai District, Kapuas Regency, Central Kalimantan. Purposive sampling was used as the method to determine the location and sample of the research (70 people). The primary data used were farmers or cultivators and key informants while the secondary data were obtained from BPS and related agencies. The analysis of the data was performed with a descriptive qualitative technique. The results show that the management system of shifting cultivation conducted by local people is inseparable from the local wisdom contained. This is indicated by some activities which explain that phenomena such as; forest clearing, land burning, land management, technology utilization, and ceremony accompanying the activities of shifting cultivation. 

Keywords: Central Kalimantan, Dayak Ngaju, Local Wisdom, and Shifting Cultivation.



I. Introduction  
The people of Dayak Ngaju inhabit almost one-half of the population in Central Kalimantan where this sub-ethnic occupies 6 districts of a total of 14 districts, namely; Palangkaraya City, Kapuas Regency, Pulang Pisau Regency, Gunung Mas Regency, Katingan Regency, and Kotawaringin Regency. This community also dominates the language (means of communication) in the entire area of ​​Central Kalimantan. Generally, agriculture is their main livelihood (Central Bureau of Statistics of Central Kalimantan, 2017)
As a local community, the main feature of agriculture is the shifting cultivation system which is generally done by the community. For them, shifting cultivation system is a local wisdom whose knowledge and skills are derived from the ancestors. This system does not use any technology including the type of seeds grown. In general, the community will use local seeds obtained from previously stored harvests that are not sold as they have the typical flavors, shapes, and ways to manage. The farmers do not use technology because it does not need intensive maintenance, pesticides, fertilizer, and modern mechanization tools. This is similar to previous research related to local community activities and its local wisdom (Utina 2012; Yunus 2012; Kaushik et al., 2013; Telaah, P. et al ., 2015; Mokpokpo, A. K.  et al., 2016).
According to Provincial Regulation of Central Kalimantan Number 5 the Year 2011, local wisdom is cultural values ​​and customs that serve as guidance in the interaction between individuals or groups with other human beings and its relationship with nature in terms of natural resources management and utilization. The shifting cultivation process of the local people in Central Kalimantan starts from going to the forest to search for suitable land to be cultivated as a field which is done communally (gotong royong or had) in all togetherness and led by a respected tribal chief whose trusted to have high knowledge about nature, type of soil, wind direction, star direction, and the right time to find the suitable land as well as to grow and maintain the farm (Alamsyah, 2010).
The problems of shifting cultivation in Central Kalimantan are related to the issues of sustainability as well as forest and land fires both nationally and internationally. The local or traditional agricultural system is based on years of observation of the surrounding natural environment; the farmers have local knowledge for survival including cultivation. The problems in shifting cultivation are not on the matter of good or bad. Shifting cultivation is known to cause forest and land fires but the management of this system is closely related to the local communities who do the farming activities based on local wisdom as knowledge and skills. This is in line with several previous studies stating that forest fires are not caused by shifting cultivation done by traditional society but many contributing factors (Brooks 2015; Minnemeyer et al., 2015; Nongrove et al., 2015). 
Cultivation tradition, local wisdom, as well as the skills possessed by the cultivators,  become the basis of this study to see the binding and important local wisdom that needs to be preserved as local knowledge and wisdom of Dayak Ngaju local community in Central Kalimantan. This is because the system of shifting cultivation is seasonal food producers and used as the main livelihood to fulfill the needs of family food. The aim of this study is to identify and describe the presence of local wisdom in the management system of shifting cultivation in Central Kalimantan that is related to government policies prohibiting land and forest burning.

II. Research Methods
2.1. Research Sites
The research was conducted in the area of ​​Mantangai Tengah Village and Mantangai Hilir Village, Mantangai District, Kapuas Regency, Central Kalimantan Province. The original population in this area is 100% active cultivators with a low level of education. About 52% of them only graduated from elementary school with an average income level of IDR 9,000,000 per year. This area is tropical and humid (60% to 90% humidity) with a temperature between 210C to 230C. It has moderate sunlight intensity and rainfall between 1000-2600 mm/year. The highest rainfall occurs in October-March while the lowest usually happens in between June and August. 
The topography is relatively flat with an altitude between 0-28 m above sea level with the slope of the land ranging from 0-18%. Generally, the condition of the managed soil and farmland is fine-to-medium-textured alluvial soils which is a peat-potted soil containing acid sulfate. The thickness of the peat ranging from 0-50 cm in types of B to C and D consisting of deep peat and shallow peat. The level of acidity (pH) of the soil ranges from 3.5 to 5.5 so that the tillage needs to be done carefully. In order to reduce the level of soil acidity, it is necessary to calcify the land to be managed. This study was conducted over 12 months from May 2017 to May 2018.

2.2. Research Sites and Sample Determination Method
The purposive sampling method was used to determine the sample and location of the research (Rianti, 2014). There were 70 samples consisting of 60 farmers and 10 key informants in this research. The researchers chose this location due to the existence of shifting cultivation that still many so that the information about the condition of shifting cultivation done by the local community can be obtained. The research took place for 12 months from May 2017 to May 2018. The source of the data was derived from primary data and secondary data. 

2.3. Data Collection and Analysis Method
The data was collected by using survey, observation, and in-depth interviews. Consequently, the data analysis was done with descriptive qualitative technique (Das 2014; Irianto, H 2015) emphasizing on the social-economic condition of the community and farmers by 1) identifying the local wisdom of Dayak Ngaju local community in the management system of shifting cultivation, 2) describing the local wisdom in the management system of shifting cultivation in Central Kalimantan.

III. Results and Discussion
3.1. Local Wisdom in Farming Activities
The identification results in this study indicate that the current land preparation in the shifting cultivation system of Dayak Ngaju local community in Central Kalimantan is seen from the local wisdom that has not changed from the past. It is known that the local culture through local knowledge of the community in managing the shifting cultivation remains the same in terms of understanding and practice. Rahman et al., (2012) said that the main driving force of the traditional farming activity (shifting cultivation) is the culture who has been practiced from generation to generations. The traditions limit them to integrate superior varieties, species, and cultivation techniques because they are suspicious if there is a possibility of intensive agriculture.
Local wisdom in this shifting cultivation system is the local values understood and recognized as guidance in farming business by the community. Move the farming area, use customary rituals to get good land, and clean the land with slash and burn technique are the traditional way in land clearing. It is considered cheap and fast with the assumption that burning can improve the soil fertility and add more nutrients to it. 
Erni (2015) wrote that it is important to support the role of the local community in environmental conservation, economic activity, and social activity through a sustainable traditional agricultural activity which has been recognized gradually. It is also important to appreciate the contributions from the local community through sustainable ecosystem management and development in the form of knowledge about the natural environment and agricultural practice that is increasingly understood and appreciated. 
This shifting cultivation system is a traditional agricultural business which does not use any technology but more likely to use the system of organic farming as well as customs (traditions) and skills that are known by the community. For them, shifting cultivation is an agricultural enterprise that is laden with local wisdom in practice where this system does not exploit the forest largely or widely but adapt to the needs and abilities of the families in the farming community. This is illustrated in Table 1 as follows:
Table 1. Local Wisdom of Dayak Ngaju Local Community Reflected in the Shifting Cultivation Activity. 
	Terms in Dayak Ngaju
	Description
	Information

	Setiar-Sedenter-Eka Satiar
	Leave the residence temporarily to manage the forest
	A local term which can be interpreted as an activity in shifting cultivation management

	mahimba 
	Go into the forest to get suitable land for the farming activity
	This activity is done by the community and led by the tribal chief as guide and leader in the ritual

	
	
	The ritual includes prayer asking for safety and prosperity in everything they do 

	manehar - maneweng, 
	Forest clearing
	Cutting down the big woods (tree)

	Mandirik-manatas
	Land clearing

	Slashing the shrubs and grass

	
	
	Making a track (route) for the entrance and exit to the location

	Tatas
	Ditch divider for the land
	Making a ditch or burn barrier

	manusul tana -sahewan 
	Burning the land with particular tools
	The land burning is carried out jointly where the people (in charge) have been determined synchronously by paying attention to the instructions from the leaders or officers.

	
	
	The special burning tool is called sahewan made from the dry bamboo stem (2-4meters). Besides used as an igniter, it also can be used as a torch.

	Hajamuk- wayah tugal 
	Plant the rice by making holes in the soil with wood (ditugal)
	This is the biggest ceremony for Dayak Ngaju people in starting the rice planting. This is characterized with festivity and excitement aiming to draw closer the rice spirit (hambaruan parei) with the rice plants (parei).

	manggetem  parei.
	Harvesting
	The rice plants are allowed to grow until the harvest time is coming.

	-
	Land fallow (bera)
	The land is left to rest for a while. In shifting cultivation, fallow means that the land cannot be planted with rice again because it already enters the 3rd or 4th times of farming. According to their understanding, the land is not productive anymore for rice, they might going to grow rubber and other annual plants in the land

	-
	Rotation





	The shifting or moving of cultivators to the new location. Generally, they will look for another land if they already have 3 to 4 years of farming in the previous land.


Source: Processed primary data, 2018

Therefore, this farming culture that has the essence of local wisdom can be understood as; (1) a harmonious relationship with nature as a comprehension that forest and land is a source of life, (2) not the cause of forest and land fires because the managed land is not too extensive (1-2 ha) supported with firebreaks and short combustion time (3-4 hours), (3) the activities are carried out communally and jointly (gotong royong), and (4) a local knowledge that has good values. This is in line with Kurniawan (2011) that the shifting cultivation process is always performed through regular stages. Generally, it is preceded by traditional ceremonies or customary rituals containing the values of nature conservation and local wisdom in terms of ecological conservation, food security, and socio-cultural condition of the local community.
Lumangkun et al., (2017) asserted that the local wisdom in shifting cultivation activity is portrayed in several rituals, including year closing (Nyabang / Basawak), spells reading (Neriu), dancing (manarik), chicken cutting (Mentaman), eggs breaking (Tareng Temiyang ), cleaning up the carcass of Bontongk, rice planting (Nurungk), land clearing (Ngudungk), and rice harvesting (Ngatok).

3.2.  Local Wisdom in Cropping System
Cultivation becomes a culture of managing forest and land. This is considered important by local people as a way of life which means that there is no way to manage the forest and land other than farming. Such livelihood, relationships with nature, and maintenance of living and environment will be obtained because of this cultivation culture. Singh et al., (2016) found that a shifting cultivation system conducted by local people is the unification between socio-cultural, local knowledge of the traditional agricultural system, and biophysical characteristics from the locality. 
The local values contained ​​in the shifting cultivation system that is important for the community are: the land is planted with various types of food crops by a means of heteroculture (rice, tubers, vegetables and horticulture, herbs, spices, fruits, rubber) to meet the food needs of the family. This is called by Patel et al., (2013) as "the system of cultivation canteen" where almost all types of cereals, vegetables, and trees are planted in one field together.
The cropping pattern in the shifting cultivation system is usually illustrated in the planting calendar for a year of production. This is also known as the cultural wisdom of the community in determining the type, timing, and pattern of land management as shown in Table 2 below:
Table 2. Local Wisdom of Dayak Ngaju People Reflected in One-year Heteroculture Agricultural Pattern System.
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep

	Rice, Corn, Specific Vegetables
	

	
	Vegetables and Horticulture
	

	
	Land Processing:
- Clearing 
- Burning
- Preparation


Source: Processed Primary Data, 2018.
The changes in cropping patterns are shifting. Intensive cropping patterns are permanently done throughout the year. Back then, a cultivation management was done with a shifting system, but now it started to change towards a sedentary agriculture. Temudo et al., (2015) argued that the shifting cultivation system transitioning to sedentary agriculture in Guinea-Bassau Africa did not affect the shortage of land, short-fallow, and soil fertility. While on the other hand, Van Vliet et al., (2013) believed that the increased population, the access to markets, and the desire to control land have caused the shifting cultivation system turning into a classical intensification system in the Brazilian Amazon region.
The changes from shifting cultivation system to sedentary agriculture are portrayed in Table 2 (planting calendar). Rice crops are governed from October to April and then in between March and August, the land is managed for vegetables and horticulture. Starts from August to September, the land is cleared again for the rice fields. Generally, the farmland is managed by various crops in a single field. This is a tradition from the local community in utilizing their fields including some specific types of vegetables (eggplant, katuk, taro, aubergine). Those are some types of plants that are allowed to grow along with the growth of rice and corn as food crops by the community.
The results of this study are in accordance with the previous research that shifting cultivation system in multiple regions around the world experiencing a transition to become unsustainable and either settling or semi-settling. Khadka (2010) proposed that the shifting cultivation system in Nepal (Khoriya) has transitioned to a more lucrative agroforestry farm. Evans et al., (2011) added that shifting cultivation system has been transitioning to a rubber forest in Laos. Furthermore, Adams et al., (2013) revealed that the shifting cultivation system has undergone a transition that led to a reduction in young secondary forest area as well as decrease the heterogeneity of landscapes in Quilombola, Brazil. In line with that, Mangora (2012) said that the period of 4 years of fallow leads to an unsustainable shifting cultivation activity in Tanzania, Africa. Ribeiro Filho et al., (2013) also asserted that in Brazil, the unsustainability of shifting cultivation activity is caused by the changes in social, economic, political, and cultural conditions of the communities. 

IV. Conclusion
The identification of local wisdom in the management system of shifting cultivation of Dayak Ngaju community in Central Kalimantan portrayed in a cultivated culture that has the essence of local wisdom can be understood as; (1) a harmonious relationship with nature as a comprehension that forest and land is a source of life, (2) not the cause of forest and land fires because the managed land is not too extensive (1-2 ha) supported with firebreaks and short combustion time (3-4 hours), (3) the activities are carried out communally and jointly (gotong royong), and (4) a local knowledge that has good values. However, this system has transitioned from shifting cultivation to intensively settled cultivation system with changing cropping patterns throughout the year. 
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Abbreviation
Dayak Ngaju:  One of the Dayak sub-ethnic groups in Central Kalimantan. 
Rice; gogo rice: Dry-land rice cultivated by local communities.
Nampui, Garagai: Name of local rice cultivated by the community in which it is known to almost extinct.
Local community: Native or indigenous people who live in the research site and are the sample of the research.
Heteroculture: diverse types of plants cultivated in one land.
         
References
Adams, C., Munari, L. C., Van Vliet, N., Murrieta, R. S. S., Piperata, B. A., Futemma, C., ... & Spressola-Prado, V. L. (2013). Diversifying incomes and losing landscape complexity in Quilombola shifting cultivation communities of the Atlantic rainforest (Brazil). Human Ecology, 41(1), 119-137.
Alamsyah. 2010. Larangan pembakaran Hutan dan Lahan di Kalimantan Tengah.  http://sosbud.kompasiana.com/2010/03/23/jangan-abaikan-kearifan-lokal/.
22 Nopember 2010.
Brooks, Michael, 2015. Why Fire Remains  a Burning Issue. New Statesman | 11-17 September 2015.
Central Agency of Statistics. Kalimantan Tengah Province In Figure 2017. Publication Number: 62560.1711. Catalog 1102001. Published by BPS-Statistics of Kalimantan Tengah Province.
Das, S., & Das, M. (2014). Shifting Cultivation in Tripura–A Critical Analysis. Journal of Agriculture and Life Sciences Vol, 1(1).
Erni, C. (2015). Shifting cultivation, livelihood and food security: new and old challenges for indigenous peoples in Asia. Shifting Cultivation, Livelihood and Food Security, 3.
Evans, T. P., Phanvilay, K., Fox, J., & Vogler, J. (2011). An agent-based model of agricultural innovation, land-cover change and household inequality: the transition from swidden cultivation to rubber plantations in Laos PDR. Journal of Land Use Science, 6(2-3), 151-173.
Irianto, H., & Anam, C. (2015). Kajian Identifikasi Pangan Pokok Berbasis Kearifan Lokal Pada Rumah Tangga PRA Sejahtera Di Jawa Tengah (study of Staple Food Identification by Local Wisdom Base on Pre-prosperous Household in Central Java). Agriekonomika, 4(1), 66-79. 
Kaushik, I. C. A. R., Goutom, K. V. K., Rupankar, I. C. A. R., & SV, I. (2013). The Structure of Jhum (Traditional Shifting Cultivation System): Prospect or Threat to Climate. International Letters of Natural Sciences.

Khadka, R. (2010). Transition from slash-and-burn (Khoriya) farming to permanent agroforestry in the middle hills of Nepal; An analysis of costs, benefits and farmers' adoption (Master's thesis).
Kurniawan, A. Y. (2011). Analisis daya saing usaha tani jagung pada lahan kering di kabupaten Tanah Laut Kalimantan Selatan. Jurnal Agribisnis Pedesaan, 1(2).
Lumangkun, A., & Wardenaar, E. Kearifan Lokal Masyarakat Dalam Kegiatan Ladang Berpindah Di Dusun Laek Desa Bengkilu Kecamatan Tujuh Belas Kabupaten Bengkayang. Jurnal Hutan Lestari, 5(4).
Mangora, M. M. (2012). Shifting cultivation, wood use and deforestation attributes of tobacco farming in Urambo District, Tanzania. Curr Res J Soc Sc, 4(2), 135-40.
Minnemeyer, Susan, Lisa Johnston, and Tania Firdausy, 2015. Fires Heat Up as El Nino Develops Growing Health Concerns as Haze Worsens. http://www. fires.globalforestwatch.org
Mokpokpo, A. K. (2016). The Use of Sculptures to Augment Naming of Buildings in Honor of Heroes and Heroines in Ho Polytechnic, Ho, Ghana. Asian Journal of Education and Training, 2(2), 34-38.
Norgrove, L., & Hauser, S. (2015). Estimating the consequences of fire exclusion for food crop production, soil fertility, and fallow recovery in shifting cultivation landscapes in the humid tropics. Environmental management, 55(3), 536-549. 
Patel, T., Karmakar, S., Sanjog, J., Kumar, S., & Chowdhury, A. (2013). Socio-economic and environmental changes with transition from shifting to settled cultivation in north-eastern india: an ergonomics perspective. International Journal of Agricultural Science and Research, 3(2), 117-136.
Rahman, S. A., Rahman, M. F., & Sunderland, T. (2012). Causes and consequences of shifting cultivation and its alternative in the hill tracts of eastern Bangladesh. Agroforestry systems, 84(2), 141-155. 
Rianti, G., & Salam, N. E. (2014). Makna Simbolik Tradisi Perahu Baganduang Sebagai Kearifan Lokal Di Lubuk Jambi Kabupaten Kuantan Singingi Provinsi Riau. Jurnal Online Mahasiswa (JOM) Bidang Ilmu Sosial dan Ilmu Politik, 1(2), 1-10.
Ribeiro Filho, A. A., Adams, C., & Murrieta, R. S. S. (2013). The impacts of shifting cultivation on tropical forest soil: a review. Boletim do Museu Paraense Emílio Goeldi. Ciências Humanas, 8(3), 693-727.
Singh, S., Purohit, J. K., & Bhaduri, A. (2016). Shifting Cultivation In Odisha And Chhattisgarh: Rich Agro-Biodiverse Systems Under Risk. JJDMS, Ranchi, 14, 7023-7027.
Telaah, P., & Regional, I. (2015). Anotasi Undang-Undang No. 6 Tahun 2014 Tentang Desa. Jakarta: PATTIRO.
Temudo, M. P., Figueira, R., & Abrantes, M. (2015). Landscapes of bio-cultural diversity: shifting cultivation in Guinea-Bissau, West Africa. Agroforestry systems, 89(1), 175-191. 
Utina, R. (2012). Ecological Intelligence in Local Wisdom of Bajo Community Torosiaje Village Gorontalo Province. In Proceedings of the 21st National Conference And Seminar of Indonesia's Center for Environmental Studies. Mataram.
Van Vliet, N., Adams, C., Vieira, I. C. G., & Mertz, O. (2013). “Slash and burn” and “shifting” cultivation systems in forest agriculture frontiers from the Brazilian Amazon. Society & Natural Resources, 26(12), 1454-1467.
[bookmark: _GoBack]Yunus, Rasid., 2012. Nilai-Nilai Kearifan Lokal  (Local Genius) Sebagai Penguat Karakter Bangsa Studi Empiris Tentang Huyula. Penerbit Deepublish Anggota IKAPI (076/DIY/2012). ISBN 978- 602-280-315-7. 
9

