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Abstract
Study aim to explore the mithun-jhum interrelationship and farmer views regarding the age old practices, which is still sustained in rural area. Mithun rearing and Jhum practices have synergistic interrelationship, as jhum provides fodder to mithun conversely mithun provides manure to jhum plot. jhum is source of more than 22 varieties of crops and vegetable apart from fodder for mithun. Mithun raid in Jhum is very common unless strong protected fence is made.  However, mithun being the choice animal and jhum being source of food security, always go hand to hand in every wake of farming community of mithun rarer and jhumas, which is the main reason behind why still they are stick to the traditional old practices system of mithun production and jhum cultivation.  
Key words: Mithun, Jhum, Interrelationship, Natural fodder, Arunachal Pradesh
Introduction

Mithun (Bos frontalis) a unique bovine species found exclusively in the four state, Arunachal Pradesh, Nagaland, Manipur and Mizoarm of  North east India and in parts of Bhutan, Myanmar, China and Bangladesh (Chaurasia et al. 2010). Arunachal harbor a major chunk 82.84% (2, 18,931) of mithun population of India followed by Nagaland (12.63%), Manipur (3.79%) and Mizoram (0.73%), (Livestock census 2007). Especially, Tani clain (Apatani, Adi, Galo and Nyshi) of Arunachal tribes have socio-culture and emotional relation with mithun and consider not just like other live-stock but as special animal blessed by Lord Donyi Polo (God). They are considered as yardstick of wealth calibration and instrument of peace and settlement in tribal community. Mithun are reared in free range system in semiwild domesticated form until used either for food on festive occasions, victory celebration, marriage feasts, barters purpose and rituals scarification or sell at the time of adversity condition (Tayo et al. 2013).
On the other hand jhum practices in the tribal area of Arunachal Pradesh is as old as beginning of human towards agriculture activities for the search of food security to have sustainable source of food (especially rice) supply to the family, community and village as a whole. Many researchers have been criticized about jhum practices in tribal belt especially in North east part of India due its degrading effect on environment and ecology of the region (Parag et al. 2010). Different government department aimed at providing an alternate source of livelihood to the jhumas and rehabilitating the degraded jhum lands, but the result of many of these programs have been far from satisfactory. Either the scheme were not continued for sufficient long period of time to make the jhumas self reliant by providing them an assured livelihood or lack of adequate technical support (Vishal, 2005). It has been seen that most of the mithun rearing in Arunachal Pradesh are Jhumas and vice versa and the system of practices is followed since time immoral. So, the present study was envisaged to study the relation between Mithun production and Jhum practices and the farmer views regarding the age old practices, which is still continuing in rural area of Papum Pare district of Arunachal Pradesh. 
Material and Methods: 

The study was conducted in 2013 in Papum Pare District, the capital district of Arunachal Pradesh is located between 260 55’N and 280 40’ latitude and between 920 40’ and 940 21’ longitude. papum pare ditrict is bounded by Kurung Kumey District in the north, Lower Subansiri District in the East, East Kameng District in the west and Assam in the south. Total geographical area is 2875 sq Km. harboring 10560 numbers of mithun populations and area under jhum is 27963 hactor.
The study was carried out in 6 village (Leptap, Jote, Peceh and Durpa, Lora, Boda) and visited were made before the onset of monsoon together the data on the jhum cultivation. Altogether 74 framers were interview to collect the mithun and jhum information. The traditional knowledge and the associated information were collected from the elder generation with the prior informed consent (PIC). Various types of participatory research tools, key informer surveys and site observation were done to collect the specific information on jhum and mithun practices a questioner has been designed.  The respondent’s answers and views were further recorded in a uniform prepared questioner of each individual sheet. The data were analyzed with the help of frequencies and percentages. 

Result and Discussion:
As per the respondents response through interview and self-observation methods are presented in the Table No.1.
Table No. 1:   Views of farmers on Mithun rearing and Jhum cultivation 

	Sl. No.
	Parameters 
	Frequency             
	Percentage (%)

	A.
	Mithun rearing to be
	
	

	
	i.    Continue 
	72
	100

	
	ii.  Discontinue 
	00
	00

	B
	Mithun raid in jhum plot
	
	

	
	i.   Yes
	72
	100

	
	ii.  No
	00
	00

	C
	Jhum to be 
	
	

	
	i. Continue
	68
	94

	
	ii. Discontinue
	04
	06

	D
	Jhum have bad effect on environment
	
	

	
	i. Yes
	56
	78

	
	ii.  No
	16
	22

	E
	Source of natural vegetable from jhum
	
	

	
	i. Yes
	72
	100

	
	ii. No
	00
	00

	F
	Source of fodder for Mithun from jhum
	
	

	
	i. Yes
	72
	100

	
	ii. No
	00
	00

	E
	Jhum cycle period
	
	

	
	i. 9 years and below
	12
	17

	
	ii.  10 year and above
	60
	83

	F
	Chemical/fertilizer used in jhum
	
	

	
	i. Yes
	00
	00

	
	ii. No
	72
	100

	G
	Resistance compare to arable cultivation 
	
	

	
	a) Disaese
	
	

	
	i. Yes
	50
	69

	
	ii.  No
	22
	31

	
	b) Pest 
	
	

	
	i. yes 
	28
	39

	
	ii.  No 
	44
	61

	H
	Yield per acre compare to arable cultivation
	
	

	
	i. more 
	14
	19

	
	ii. less
	58
	81

	I
	Yield of subsequent cultivation
	
	

	
	i. low 
	72
	100

	
	ii. high
	00
	00

	J
	Interrelation between Mithun & Jhum
	
	

	
	i. yes
	72
	100

	
	ii. No
	00
	00


A) Mithun rearing to be continue/discontinue:
Cent percent said mithun rearing should be continued in terms of religious, social and economic point of view becouse Mithun is the ‘Choice animal’ to be sacrificed in the religious rites, festivals and other social occasions (community feast, victory celebration and dispute settlement). In economic point of view they are use in paying bridal price apart from fulfilling the money requirement for medical treatment and education of children, where the money involvement cannot be compromise, so they consider mithun as a last resort of money. This finding has been further supported by Otem (2012). Mithun also help in poverty alleviation, the landless poor framer can look after the other mithun in tenants system, in which every after two calving the third calf is given to tenant. 
B) Mithun raid in jhum plot:

Cent percent said one of the major problem in jhum cultivation is mithun raid, often mithun raid the field if the protected fence is not strong enough to resist the attempt made by mithun to entry in jhum plot. Similar finding was observed by Tayo et al (2013). So, before cultivation starts they make a fence with available wood or bamboo from the jhum plot to ensure protection of crop from mithun and other animal.   

C) Jhum to be continue/discontinue:
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 Jhum activities start with burning and clearing of forest to harvesting of crops as shown in Fig. 1 and Fig. 2 respectively. Majority of framer (94%) have an opinion that jhum should be continue because most of the tribal inhabitant areas are dominated by hilly terrain, wet land paddy cultivation isn’t possible and rice being the staple food of society in order to Cather the need they have to follow jhum system on need base agriculture activities considering the strategic physo-topography of local area. it optimize the land use pattern of agriculture by growing as many as 22 varieties of crop and vegetable (Table No. 2) at a time in same plot, which fulfils the basic needs of farmer from same plot and minimize the dependency on external inputs except for fruit. Further recent researcher have shown that jhum help to maintain ecological diversity and does not causes widespread destruction of the top soil as was originally perceived (Das, 2006). However six percent of farmers have the view that jhum should be discontinued and alternative farming system should be adopted by jhumas in near future, since it takes few days to cut down all the vegetation ear mark for jhum, where as it take 8 to 12 year to get the same vegetation. 

Table No. 2:   List of crop and vegetable grown in Jhum.
	Sl/No.
	Crops 
	Local Name
	Scientific name

	01
	Paddy 
	Aam
	Oryza sativa

	02
	Maize
	Top
	Zea mays

	03
	Finger Millets
	Tami
	Eleusine coracana

	04
	Tapioca 
	Sen engine
	Manihot esculenta

	05
	Colacasia
	Eang
	Colocasia esculenta

	06
	Ginger
	Take
	Zingiber officinale

	07
	Beans 
	Perin
	Phaesolus spp

	08
	Pumpkins 
	Tape 
	Cucurbita moschata

	09
	Water pumpkins
	Mebe
	Cucurbita spp

	10
	Chilly
	Teyir
	Capsicum spp

	11
	Pigweed
	Tai
	Chenopodium album

	12
	Foxtail Millets
	Taya
	Setaria italic

	13
	Cucumber
	Meku
	Capsicum

	14
	Yam
	Engin
	Dioscorea spp

	15
	Sweet potato
	Guria
	Ipomoea batatas

	16
	Spring Onion
	Talap
	Allium spp

	17
	Wild Brinjal
	Kaccha Byak
	Solanum kurzii

	18
	Sorghum
	Nympua
	Sorghum spp

	19
	Cucumber
	Meku
	Cucumis sativus

	20
	Mustard
	Guyu O
	Brassica spp.

	21
	Soybean
	Pehak
	Glysine max

	22
	Sesame
	Tanam
	Sesamum indicum


D) Jhum on environment:

Majority of farmer (72%) have the view that jhum practices have bad effect on environment in long run, since it has been notice that jhum cultivation near the stream or water source had adverse effect on water availability in subsequent year and sometime the water source dry up completely. So, jhumas of Leptap area bind a rule within their community not to practices jhum near natural stream or water bodies. Similarly Jha et al., (1976,) Primentel et al., (1987) and Ausubal (1991), found that, it has adverse environmental impacts, include contribution towards green house gases, drying up of few available water holes, hill streams, rivulets and rivers in the hilly terrain. It also causes reduction in the water retention capacity of the soil, soil erosion, lose of soil nutrients, massive landslides and even land sinking. However, 28 % respondent said majority of land (80.43%) in Arunachal Pradesh is covered by forest, practicing jhum in acre of land doesn’t have any detrimental effect on environment, and instead it has a role in rejuvenation of forest.   

E) Source of natural vegetable:

cent percent farmers said, fallow Jhum plot is a hub for natural vegetable source, it also contribute towards conservation of agrobiodiversity, particularly the germplasm of many local crop and vegetable varieties shown in Table no. 3.

Table No. 3:   List of natural vegetable available in fallow Jhum 

	Sl/No.
	Common Name
	Local Name
	Scientific name

	1
	Prickly ash
	Honyor
	Xanthoxylem rhestsea

	2
	Mountain pepper
	San Tayer
	Litsea spp.

	3
	Perazha
	Marchang
	Spilanthus peniculata

	4
	Toothache tree
	Sanna
	Xanthoxylem alatum

	5
	Wild cardamom
	Teli pep
	Elleteria spp

	6
	Wild cardamom
	Bolo O/Pep Bolo
	Elleteria spp

	7
	Nefapu
	Poto O
	Clerodendrun colebrookianum

	8
	Buch-ham weed
	Gungri Rungri
	Elatostema rupestre

	9
	Black nightshade
	Hor O
	Solanum nigrum

	10
	Wild piper
	Rer O
	Piper pedicillatum

	11
	Fern
	Hoka O
	Polygonum bistorta

	12
	Indian Nightshade
	Kaccha byak
	Solanum indicum

	13
	Wild colocasia
	Nyeri
	Colocasia esculenta

	14
	Bamboo Shoot
	Ei-O
	Bambusa indica

	15
	Jersey cudweed
	Tepyem
	Gnaphalium affine


 F) Source of fodder for Mithun from jhum: 

Jhum field is a good source of fodder and feeds for cattle, pig and goat thereby decreasing pressure on pastoral land (Murtem et al. 2008). cent percent farmer said on the fallow jhum plot different types of fodder are grows in high density in subsequent year (Table No. 4), over which mithun graze and pass urine and dung while grazing in the area, as a result it increase the fertility of soil in following year and more fodder grows over it until the growing tree over it are dense enough to discourage the fodder growth.  

Table No. 4:   List of locally available fodder in fallow Jhum
	Sl/No.
	Local Name
	Scientific name
	Categories 

	01
	Middir
	Cyonodon dactylon
	Grass 

	02
	Missap 
	    Cyperus rotundus
	Grass 

	03
	Decha-palla
	    Brachiria mutica
	Grass 

	04
	Kullu/Kullung
	Musa paradiasiaca
	Herbs

	05
	Tazza
	Thysoleuna maxima
	Herbs 

	06
	Tappo
	Themeda caudate
	Herb 

	07
	Teppi (Kahua)
	Saccharum spontanium
	Herb 

	08
	Hatt-Aae/Aaeng (Bamboo)
	Dendrocalamus hamiltonii
	Herb 

	09
	Day-Dasa
	Osbekia neplansis 
	Shrub 

	10
	Rubdi
	Phegopteris auritica
	Shrub 

	11
	Yaal
	Trema orientalis
	Tree 

	12
	Tokku
	Ficus almerie
	Tree 

	13
	Taachin
	Ficus hirta
	Tree

	14
	Gaay
	Bauhuinia purpurea
	Tree


G) Jhum cycle period:

83% of respondent said jhum cycle is 10 years or above, with the support that in olden days there was no any recording system of birth date, as parents were illiterate, so the age of son/daughter were certain by the jhum cycle, taking it as an average of ten (10) years/jhum cycle.

 While 17% said jhum cycle is 9 year or below, jhum cycle length vary from pace to place depending upon the location and topography of jhum plot. very steep with rocky area adjacent to jhum plot will take longer jhum cycle compare to moderate steep with natural vegetation adjacent to jhum plot, since natural source of row material for vegetation are not available at disposal distance at former case. 

H) Chemical use in jhum:

 Unequivocally cent percent farmer said chemical such as pesticide, insecticide and fertilizer are never used in the jhum area, this finding has been further supported by Paul (2008), because after slashing and burning the matter the soil is enriched with sufficient nutrient to support the growing crop or vegetable over it. On public health point of view also the crop or vegetable produce in jhum area is better as product is cent percent free from other inorganic chemical. 

I) Disease and pest resistant compare to arable system:

 It has been observed that Jhum plot have better bacterial and viral disease resistance capacity compare to arable cultivation, majority (75%) of respondent are of opinion that due to destruction of their favorable environment for multiplication in soil by heating or antiseptic property of the smoke during burning of slashed matter might be the reason or naturally they are resistant to disease. Similarly, Murtem et al, (2008) found that, the local germplasm of paddy, cucumber, millet, bajra, maize, pamkin, chillies etc. are known to have high resistance to insect and diseases. However, 25 % said attack by white grub is most common in jhum field if control measure is not taken by mechanical removal and destroying it, the entire crop get destroyed by soil born single insect.   

 60% of farmers said the pest attack is more common in jhum area compare to arable cultivation especially pest like rat and birds are very common, apart from other wild animal because majority of jhum are practices in deep forest near their dwelling area which makes them convenient to visit frequently and attack on standing crop of jhum plot.  

J) Yield per acre compare to arable cultivation:

Majority of farmer (81%) said yield per acre of jhum is lower than arable crop cultivation since nutrient for crop is solely depend from the burn vegetation, more over during heavy rain most of the fertile top soil are washed way making limited nutrient availability for the crop.  However, 19% respondent said yield of crop from jhum are more compare to arable cultivation and it also vary from place to place depend upon the fertility of soil. The jhum plot with very thick vegetation at the time of slashing and burning will yield higher than arable per acre yield and vice versa. 

 K) Yield of subsequent cultivation:


Cent percent of the farmer said subsequent cropping in jhum plot have lower yield as compare to first cultivation cycle, because of hilly terrain topography the nutrient and minerals are washed away by the rain and erosion. So the Jhumas leave the plot after the end of harvest and search for another fresh plot bearing good number of vegetation. However, the yields of subsequent cultivation in jhum land are directly related with the thickness of vegetation at the time of cutting or slashing in jhum plot, thicker the vegetation, higher the yield and vice versa. So depending upon the parameter of vegetation thickness at the time of slashing and burning, jhumas go for subsequent cultivation in next year other leave as such. 

L) Interrelation between Mithun & Jhum:

Mithun being reared in free range system in semiwild domesticated form they travel long distance for the search of fodder as they are selective browser and consume more than 30 kg in a day depending according to their body weight. One of the single most problems in mithun husbandry practices is to trace them in forest (jungle) as they travel length and breadth of forest for the search of fodder, mean while sometime they become pray to the wild beast. Thick forest is boon for environmentalist conversely it is bane for mithun rearers, as thick forest harbours very less fodder for mithun except for few area, where sunlight and air is passed freely. However, fallow jhum plot is boon for the mithun rearers as fodder are grown in high density and mithun have natural tendency towards preference over fodder grown in jhum plot as compare to fodder grown on other plot and it is hypostasized that due to tenderness and presence of higher mineral especially sodium and chlorine in the fodder grown in fallow jhum, might be the reason, as mithun exhibit naturally extra salt hunger behavior. On the other hand owner need not travel long distance to spot their mithuns so, most of the jhumas are mithun rearers and they would like to continue jhum practice in different pocket off course in small area, not only for food security but also for fodder security of mithun.
Conclusion:

Mithun rearing and Jhum cultivation have an age old inter-relationship for the farming community of Arunachal   tribes, as jhum provides fodder to mithun conversely mithun provides manure to jhum plot. Mithun and Jhum are like two different facet of same coin that have imprinted deeply in socio - culture and economy parameter for rural livelihood. So, it is very difficult to wean either from existing mithun rearing system or jhum practices from the heart and minds of farming community (Mithun rearers and Jhumas) at present scenario, unless fodder security for mithun and food security for farmer are assured by state or central Government. 
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Fig. 2: Different Verities of crop in Jhum plot





Fig.  1: Burning of slashed vegetation 
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