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Traditional Biodiversity Management System in Galo Tribe of Arunachal Pradesh,
India
Traditional people have been practicing indigenous system of using natural resources since time immemorial
(Lego, 2006). Tribal wisdom and Indigenous Knowledge System (IKS) plays very important role in conservation of
biodiversity. A set of beliefs and rituals have always accompanied hunting and fishing activities in tribal society. The
tribes believe that everything in the earth is owned and protected by different spirits or deities. So, generally after
killing of an animal certain rituals are performed by the tribal people to please the deities of the jungle. Galo tribe is
one of the major tribes inhabiting the West Siang and adjacent peripheral parts of Upper Subansiri and East Siang
district of Arunachal Pradesh. Jhum cultivation is the main occupation of the Galo tribe besides settled agriculture in
certain plain areas. They also practice hunting, trapping, fishing and collect plants and animals for food, ornaments,
decoration and medicine. They are the followers of Donyi-Polo (Sun-Moon) religion. Mopin is the important festival
of this tribe, which is celebrated once in a year in the month of March-April. The folk dance of Galo tribe known as
popir is very famous in the state.
The tribal people had their traditional methods for managing biodiversity (Alcorn, 1996). They reserved
forests, streams and rivers on the basis of community and clan. The responsibility of guarding the village forest,
streams and river is under the control of a village committee that is reviewed time to time. Generally young males and
Gaun Buras (elderly people) are made volunteer to look after the management. Outsiders are not allowed to collect
any material from the area without prior permission. There are certain rules and regulations made by the village
community itself under which certain penalty is imposed to tackle the encroachers. A fine of Rs. 500 - 5000 is fixed
according to the types of offence and materials collected. Following are some of the main traditional management
practices of forests and other natural resources:
1. Management through traditional reservation: Every village has its own demarcated territory such as rivers,
mountains and streams, etc. These boundaries are respected by all concerned and well known to the village people.
The collection of forest products by outsider are totally restricted and if somebody found to be illegally collecting
materials from the area, heavy fine is imposed, which is decided by government appointed Gaun Buras and Panchayat
leaders, etc. The owner system is clan wise, family wise and village wise.
2. Through land holding: Theoretically the land belongs to the people of the village. Every inch of territory within
the extended area has its owner and their rights to cultivation and collection of minor forest products is absolute. The
right of landholding descends through male member of the family from generation to generation. Individual ownership
can suspend the cultivation on particular area for a certain period up to 5-8 years. Grazing of animals is not restricted
irrespective of the owner of the land and wood collection for construction of house is not allowed. Any dispute
regarding the boundary and ownership is resolved through Dolu Keba (Traditional Village Council) in consultation
with old and elderly people of concerned village. The case is referred to the higher level called Bango Keba where
Gaun Buras and Buris, resource person and old people from other villages are invited if the case is not resolved.
3. Traditional political organization system on biodiversity conservation: The principle behind the traditional
management and uses of bioresources and tribal cultural ethos of biodiversity conservation rest upon the Keba. Even
the Government has to obtain consent from the Keba for implementation of their developmental activities like
reservation of forest, establishment of wildlife sanctuaries, industries, etc. within their territory.
4. Certain traditional principles of tribal community: There are certain traditional principles of the tribal
communities in managing and using biodiversity. Although all the animals and birds are edible except certain species
due to their toxic nature and also due to totem taboo. The Galos are very selective in gathering food from plants and
animals origin. The criteria may be the size, taste or individual interest. Generally, they do not hunt or kill small birds
and immature animals and reluctant to disclose the secret of particular medicinal plants, which indirectly save the
plants and animals from exploitation.
5. Tribal cultural ethos of biodiversity conservation: The Galos conserve their biodiversity through certain cultural
ethos through the ages. These are as follows:
i.

Through totem: There is a wide range of animistic conceptions associated with vegetation, animals, groves
and ritual ceremonies. The Galos believe in supernatural power as in other tribes also. Natural groves, big
trees, dense forest with specific trees, rugged and gorgy mountains and hills are regarded as dwelling place of
supernatural power or spirits. They do not destroy such vegetation or structures and thus natural habitat of
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animals and plants are conserved. Certain animals like Tiger, Leopard, Jackal, Python, etc. are not killed as
they believe that some supernatural power is associated with these animals (Riba, 1998). Plants like Banyan
trees and wild Banana of particular species are not used by them as they are believed to be used by evil spirit
like Yapom. Especially Tiger is regarded as ancestral brother of human beings and killing of a tiger is always
avoided unless one’s own life is in danger or the tiger creates troubles to the people by killing good number of
domestic animals (Riba, 1998).
ii.

Through taboo: In every rituals, the Galo people observe taboo; the duration varies from few days to several
months. During observation, they abstain from cutting and killing of animals and plants. In general, during
ritual rites (Ali potor tornam), the whole village is sealed from outside entry, even own relatives are not
allowed till the observation is over and village people do not go out for several days and routine activities are
suspended for fixed period.

iii.

Through restriction: Useful plants within the catchment area of tribal villages are protected for their
sustainable utilization. Plants like Murr (traditionally used in yeast preparation) are strictly protected from
cutting and unnecessary plucking.

iv.

Through magico-religious belief: They believe that collection of fire wood from Banyan tree may cause
certain ailments inflicted by evil spirit that dwell in Banyan trees. It is also believed that the rugged and gorgy
mountains are always associated with dreaded spirit-the Yapom Uyi (spirit of forest and cloud). Unnecessary
venturing into this area and collection of materials from these difficult areas are always avoided.

v.

Through avoidance: There are many plants and animals that are not cut or killed. The animals like Mole and
Talpa are believed to cause white patches on skin, so they are strictly avoided from cutting and killing.
The Galo tribe has learned over the centuries how to utilize bioresources in traditional manner. It
reveals that the tribals have unwritten system of land control, which is democratic and effective in land and
biodiversity management. Their traditional way of management system and community based social
administration presents best bioresource management and conservation practice. It is often expressed in terms
of rituals and taboos. Their belief system to avoid themselves from infliction of pain and other unseen natural
problems results into conservation of certain varieties of plants and animals. To collect bioresources from
traditional reserved area prior permission is taken from local traditional authority (Keba). They always insist
on their own management system and even the forest officials have to obtain their consent for some
conservation programmes. The system provides evidence that indigenous people are better conservationists
than others operating in their areas. The tribal belt is more often the centre of high biological diversity and
origin of many crop species as has been reported in Ethiopia, Myanmar and Brazil, etc. Many rare plants and
animal species are found in the area inhabited by tribals in north-eastern region (NER). Such animals are
Himalayan Musk Deer (Moschus chrysogaster), Himalayan Porcupine (Hystrix brachyuran), Pangolin (Manis
pentadactyla) and Malayan Giant Squirrel (Rutufa bicolor), etc. Among some of the plant species, which are
endemic to the area are: Vatica shingkeng, Begonia aborensis and Phycotria aborensis, etc.

References
Alcorn, J.B. 1996. Is biodiversity conserved by indigenous people? In: S.K Jain (ed.), Ethnobiology in Human
Welfare, Deep Publishing House, New Delhi, pp. 233-238.
Lego, N. 2006. Ancient & Medieval History of Arunachal Pradesh.
Riba, T. 1998. Killing of a tiger: A ritualistic recounting of it among the Galos of West Siang District, Arunachal
Pradesh. In: M.C. Behera & S.K. Choudhury (eds.), Indigenous Faith and Practices of the Tribes of Arunachal
Pradesh, pp. 36-45.
D. Kato, K. Bagra and Y. Yongam
GBPIHED, North East Unit,
Itanagar, Arunachal Pradesh

G.B. Pant Institute of Himalayan Environment and Development

ENVIS Newsletter: Himalayan Ecology 7, 2010

Scope for Popularising Loquat Fruit Cultivation in North Eastern Hilly Region

The Loquat (Eriobotrya japonica Lindl.) is an edible fruit that belongs to Rosaceae family (Badenes et al.
2000) and indigenous to southeastern China. It was introduced in Japan and became naturalised there, and has been
cultivated there for over 1,000 years. It has also become naturalised in India, the whole Mediterranean Basin and many
other areas. The world production of Loquat in 2006 is estimated at 550000 t (Lin, 2007; Soler et al. 2007). China
(200,000 t) and Spain (41,500 t) are the main Loquat producing countries (Gariglio and Agusti, 2005). Most of the
production is marketed for fresh consumption and consequently requires high quality. It is an evergreen small fruit
tree with beautiful, coarsely textured leaves of deepest jade green colour and it has a round crown, short trunk and
woolly new twigs (Fig. 1). The Loquat is easy to grow in subtropical to mild temperate climate where it is often grown
as an ornamental tree. The boldly textured foliage adds a tropical look to gardens, contrasting well with many other
plants. Loquat fruits are commonly classified into white fleshed and red fleshed groups (Zhou et al. 2007). Loquat is
one of the easiest, most problem-free fruit trees, which can be grown with very little care. Loquats are self-pollinating.
The tree can grow to 5-10 m but is often smaller, about 3-4 m. Loquats are unusual among fruit trees in that the
flowers appear in the autumn or early winter (between October and December). The flowers have an intense sweet
scent, heady aroma that can be smelt from a distance. Loquat fruits, growing in clusters, are oval, rounded or pearshaped, 3-5 cm long with a smooth or downy, yellow or orange, sometimes red-blushed skin (Fig. 2). The succulent,
tangy flesh is white, yellow or orange and sweet to sub-acid or acid depending on the cultivar. Winter brings abundant
crops of delicious pale yellow Loquat fruits with an apricot flavor. Loquat fruits usually ripen in the winter and spring,
from February to April end. Each fruit contains 3-5 large brown seeds. The skin, though thin, can be peeled off
manually if the fruit is ripe. The fruits are the sweetest when soft and yellow. Christmas variety of Loquat ripens very
early in the season, escaping most of the hard January and February breezes. Fruit is huge, up to 1.5 inches in
diameter, bright yellow with a tangy apricot flavor. Lovett is the another variety of Loquat of Central Florida origin,
which has pale yellow colour and ripens in early spring. Fresh Loquats make a tasty dessert, an unusual sauce or
dessert topping and add variety and color to fruit salads. The peel is edible. They also make excellent jams, preserves
and relishes. They can be frozen or canned for longer storage. The flavor resembles a sour cherry, yet is pleasing to
the taste. It can be used as fresh in fruit salad, freeze, pies or making jelly and jam. Loquats bruise easily so are not
sold fresh commercially and therefore, it is available as a canned product in the markets. The Loquat is low in
saturated fat and sodium and high in vitamin A, dietary fiber, vitamin B6, potassium and manganese and do not
contains cholesterol. Loquats are low in calories and one cup of cubed Loquats yields about 70 calories, 129 g water, 2
g fat, 23 mg calcium, 396 mg potassium, 20 mg folate, 2276 IU vitamin A and 18 g carbohydrate. Its reported
composition (fresh weight basis) is: water 78.0%, carbohydrates 10.6%, fiber 10.2%, fat 0.5%, protein 0.4% and other
components 0.3% (Ali et al. 2009). Physicochemical analysis of Loquat fruits collected from 10 year old Loquat
plants cultivated in 8x8 meter spacing in the hill terraces at the State Govt. Farm (Burnihat, Meghalaya) are presented
in Table 1. Yield of ten year old plant in the experimental farm was estimated at 6-10 kg/plant/year.
North-eastern states have diverse agro-climatic conditions from foothill, mid hill, sub-tropical humid high
hills to dry regions. The Loquat plant grows well from 300-2000 m amsl wherever the climate is warm and humid.
Thus, the Loquat fruit cultivation can successfully be adapted in all the north-eastern hill areas including Assam where
no water stagnation takes place during rainy season. Loquats prefer slightly acid soil (pH 5.5-6.5). Most of the soil in
this region is acidic in nature, which is very much suitable for Loquat fruit cultivation. The plant grows satisfactorily
under moderate to high rainfall conditions. Well-drained sandy soils are preferred for Loquat cultivation but they grow
on many soil types if good drainage is provided. Loquats do not tolerate flooding and grow more vigorously and
produce more fruit in full sun. Loquats require little pruning. Appropriate pruning is needed to remove dead and
damaged branches. Loquats are essentially free from pests and diseases. Thus, Loquat holds potential for cultivation in
north-eastern hilly region.
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Fig. 1: Loquat fruit tree.

Fig. 2: Loquat ripen fruits.

Table 1: Physico-chemical properties of Loquat fruits cultivated in mid hills of Meghalaya.
Sl.
No.
1
2
3
4
5
6
8

Physical properties
Properties
Range
Weight (g)
4.3-7.9
Volume (ml)
4.4-6.4
Length (mm)
15.2-26.6
Diameter (mm)
14.6-23.1
Pulp weight (%)
30.3-40.8
Density
1.02-1.13
Pulp: seed ratio
2.3-3.1

Chemical properties
Properties
Range
Moisture content (%)
87.3-91.1
Acidity (%)
0.42-0.61
Total soluble solid (%)
13.4-15.3
TSS: acid ratio
26.2-29.9
Reducing sugar (%)
4. 8-5.5
Total sugar (%)
7.1-8.3
β-carotene (mg/100g)
26.36-32.01
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Neem: Use as Insecticide
The Neem tree (Azadirachta indica Juss.) is well known for its medical and insecticidal properties. In the
beginning of this century, the neem tree was introduced to many other tropical countries especially in Africa. Here,
many of its properties are still unknown and it is mostly used for firewood and as a shade tree. Neem oil is used on a
small industrial scale for soap production. There are several active compounds in Neem having insecticidal properties;
some of them inhibit larval development and reduce female fertility in various insect species by blocking insect
hormones. Other act as repellents or anti-feedants. The compounds are most effective against insects of the following
families: Coleoptera (beetles and their larvae), Lepidoptera (caterpillar, larvae of butterfly and moths) and Orthoptera
(nymph and adults of grasshoppers and locusts). Results against some bugs, leafhoppers and whiteflies have been
found useful for control. Ripen Neem fruits should be collected before they fall on ground to avoid infection by fungi.
The seeds (Kernels after pulping of fruits) should be stored in well aerated jute sachet in plastic bags. To extract Neem
oil the kernels have to be decorticated. Then, remove the shell by winnowing as is traditionally done with cereals. The
decorticated kernels must be grounded in a mill or pounded in a mortar. The powder thus obtained should be
moistened with a little bit of water until it sticks together and an almost solid ball can be formed. Knead this paste for
several minutes until oil collects on the surface and then press it firmly, oil will come out in drops.
Neem seed contains up to 45% oil, which can be used for soap preparation or as fuel for lamps. Neem seed cake
(residue of oil extraction), when used for soil amendments and added to urea or ammonia containing fertilizers, not
only enriches the soil with organic matter but also lowers nitrogen losses by inhibiting nitrification. In addition, some
nematicidal properties have also been reported. Neem oil at a concentration of 2-4 ml/Kg can protect stored beans
against the bruchid (Callosobruchus maculates), which is a world wide serious storage pests. Protection lasts for at
least a period of six months. Good results against pests of stored cereals were also obtained. Water extract of
powdered neem kernels can protect plants against damage done by several insect species. A tea, extremely bitter in
taste, prepared out of its leaves is used traditionally to reduce fever caused by malaria, etc. For protecting the beans
from the storage peat, use 2-4 ml Neem oil per Kg of beans, mix them thoroughly in a big pot. Results reported so far
have been conflicting and were less promising as with beans. No recommendation can yet be given for the use of
Neem oil with stored cereals. Neem water extract can be used for plant protection in various crops. To prepare water
extract, mix 1 liter of water with 25 g of ground Neem kernels (decorticated seeds) or 50 g of ground Neem seeds (not
decorticated) and let the mixture stand overnight. Then, filter the extract through fine gauze and spray its extract on
the infected crops.
The active compounds of Neem are decomposed rapidly. Therefore, the crops that are attacked consistently have
to be treated weekly. In the case of a serious locust or grasshopper attack it is better to treat bi-weekly. There is
evidence that leachates from the litter of certain trees and shrubs have nematicidal properties. Farmers sometimes put
1 Kg of Neem leaves per square meter in the soil (25 cm deep) before planting carrots in order to control soil
nematodes. It has also been found effective in Okras to repel grasshoppers. Leaf extract is also used to control termites
by filling a bucket of water with green Neem leaves and apply the water after four days to kill the termites. It needs to
be repeated twice after about a week for better results. The seeds have about twice the potency of leaves but seeds are
only available for 3- 4 months each year. Leaves are dried in the shade because the ultra-violet rays from the sun will
break down the active ingredients. When the leaves are dry, they are crushed to a powder in a mortar and pestle. They
can then be used directly for dusting crops or as a powder in stored foods. The powder can also be mixed with water
and sprayed on crops. Its main effect is as a repellent. Watermelon seeds treated with Neem powder keeps rats away.
Neem has also a potential to control rodents to some extent. Neem tree is also fast growing and drought resistant and
also widely used to reforest semi-arid areas.

N.S. Kaith & J.C. Bhardwaj
Dr. Y.S. Parmar University of Horticulture and Forestry,
Krishi Vigyan Kendra, Shimla, Himachal Pradesh
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Pesticide Residues in Food Chain: An Issue of Socioeconomic Development for the
Marginal Farmers of Kullu, Himachal Pradesh
Agricultural production depends mainly on agrochemicals such as pesticides, fertilizers and different
hormones to regulate the plant growth. Pesticides, one of the agrochemicals, are released to the environment during
their application to control the pests that affect crop or animal production as well as to control insects that spread
human diseases. The quantities of pesticides, which do not reach to the targeted organisms, should be one of the main
concerns because they may pose potential threats to human health and environment when exceeded the safe limits.
Literature review showed no or very rare data on pesticide residues in food chain are available from different parts of
the Indian Himalayan region. Therefore, present study is undertaken in Kullu and aimed to identify (i) areas having
heavy use of pesticides and cultivating tomatoes, cauliflowers and apples, and (ii) transporting and marketing channels
of fruits and vegetables. The subject specialists and marginal farmers from Kullu were personally contacted during
November to December 2009 and obtained information is presented in Fig. 1.

Fig.1. Quantity of pesticides used in 2007 and 2008 for crops in Kullu (1a) and per cent of farmers using pesticides (PU) and
growing tomatoes (TG), cauliflower (CG) and apples (AG) in Kullu, Himachal Pradesh (1b).

The present results clearly showed that total pesticides used in recent years (2007 and 2008) in Kullu are 110
and 16 tonnes, respectively for fruits and vegetables (Fig. 1a). The results further showed that pesticides used for
vegetables are higher during 2008 as compared to 2007. The increase in pesticide use in vegetables may be ascribed to
heavy pest attack in vegetables as compared to the fruits. The results clearly showed that only 52% of the farmers are
growing apples at present whereas the range of vegetable growers varied from 61 to 71% (Fig. 1b). The study also
showed that 90% of marginal farmers of Kullu having land area varied from 0.04 to 4.0 hectare are using pesticides
such as dimethoate, cypermethrin, endosulfan, diclorvos, chlorpyriphos, mancozeb, copper oxychloride, copper
sulphate, capton, 2,4-D Na, butachlor, zineb, hexaconazol, propineb, fenzaquin, malathion and phorate for different
crops. Few farmers are also using combination of pesticides such as chlorpyriphos + cypermethrin, carbendazim +
mancozeb. The amounts and frequency of pesticide application for various crops are ranging from 2.5 – 2.75 L spray-1
ha-1 and 1 to 20 times, respectively.
The present study showed that 85% of the locally grown crops are sold directly in the wholesale markets of
the Kullu and others are transported to the Indian cities. The results also showed that 74, 34, 26 and 26% of farmers
are selling their crops in Bhunter, Bandrol, Akhara subji mandies and local markets of H.P., respectively. Most of the
crops are transported to the local markets of the Kullu town. From this study it is concluded that indiscriminate uses of
the pesticides may contaminate the food chain and may be influenced by transportation, marketing and common
household practices.
R. K. Sharma1, P.P. Dhyani2 & S.S. Samant1
GBPIHED, Himachal Unit, Kullu, Himachal Pradesh
2
GBPIHED, Kosi-Katarmal, Almora, Uttarakhand

1
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Ph.D. theses on Himalayan Ecology
Research work on various aspects of Himalayan ecology for following Ph.D. theses was completed in 2010 at
the GBPIHED.
S.
No.

Title of thesis

Name of
researcher

1

Investigating habitat related diversity of phytochemicals in related species of
Berberis: The high value medicinal plant of west Himalaya

2

Role of soil macrofauna in organic matter decomposition in relation to soil
fertility in District- Almora

3

A study on prioritization and categorization of specific ailments in tribal and
non-tribal communities of high altitude areas and their traditional plant based
treatments in central Himalaya

4

Phosphate solubilization by cold tolerant species of Aspergillus isolated from
Himalayan soil

5

Impact of natural and man-made disturbances on vegetation structure and
diversity in Guptkashi range of Kedarnath Wildlife Sanctuary, Uttarakhand

S. Mishra

6

Studies on ecological and economic assessment of a cluster of villages in
Rawain valley of central Himalaya (Uttarakhand): An ecosystem approach

V.S. Negi

ENVIS Centre on Himalayan Ecology
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P.C. Phondani

Rinu K.
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Annual Events at GBPIHED
 Workshop on “Orchids: Systematics and Diversity Analysis for
Conservation and Sustainable Utilization” was held on 19-21 March 2010.
 International Year of Biodiversity was celebrated on 22 May 2010.
 World Environment Day was celebrated on 5 June 2010.
 Annual Day of the Institute was celebrated on 10 September 2010, which
commemorated 123rd Birth Anniversary of Bharat Ratna Pt. Govind
Ballabh Pant ji.
Orchid Workshop at GBPIHED, Kosi-

 XVI Pt. Govind Ballabh Pant Memorial Lecture entitled “Interrogating an Katarmal, Almora (19-21 March 2010)
Insect Society” was delivered by Dr. Raghavendra Gadagkar, IISC,
Bangalore on the occasion of Institute’s Annual Day Celebration on 10
September 2010.
 Workshop on “PRA and Socio-Economics” was organized on 14-15
September 2010.
 Wild Life Week was celebrated on 5-6 October 2010.
 Short term training program on “Soil Analysis and Data Interpretation” was
organized on 15-17 November 2010.
 A training program on “Bioinformatics Tools Used
Fingerprinting” was organized on 18-19 November 2010.

in

DNA

International Year of Biodiversity at
GBPIHED, Kosi-Katarmal, Almora
(22 May 2010)

 International workshop on “Mountain Biodiversity and Impact of Climate
Change with reference to Himalayan Biodiversity Hotspot” was organized
on 6-8 December 2010.

PRA and Socio-Economics Workshop
at GBPIHED, Kosi-Katarmal, Almora
(14-15 September 2010)

Training program on Soil Analysis and
Data Interpretation at GBPIHED, KosiKatarmal, Almora
(15-17 November 2010)

Wildlife Week at GBPIHED, KosiKatarmal, Almora (5-6 October 2010)

International
Workshop
on
Mountain
Biodiversity and Impact of Climate Change at
GBPIHED, Kosi-Katarmal, Almora
(6-8 December 2010)

G.B. Pant Institute of Himalayan Environment and Development

World Environment Day at GBPIHED,
Kosi-Katarmal, Almora (5 June 2010)

Institute Annual Day Function at
GBPIHED, Kosi-Katarmal, Almora
(10 September 2010)
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Forthcoming Events in 2011
► Seventh International Conference on Environmental, Cultural, Economic and Social Sustainability. 5-7
January 2011; Hamilton, New Zealand. URL: http://onsustainability.com/conference-2011/.
► Environmental Health 2011 - Resetting Our Priorities. 6-9 February 2011; Salvador, Brazil.
URL: http://www.environmentalhealthconference.com.
► Short Rotation Forestry: Synergies for Wood Production and Environmental Amelioration. 8-10 February
2011; Ludhiana, India. URL: www.iufro.org/download/file/5651/1325/indiall-1st-announcement.doc/.
► Tropical Forests Under a Changing Climate: Linking Impacts, Mitigation and Adaptation. 11-13 February
2011; New Haven, CT, USA. URL: www.yale.edu/istf/.
► National Symposium on Emerging Trends in Plant Sciences. 3-4 March 2011; Organizing Secretary,
Department of Botany, Banaras Hindu University,Varanasi, India. E-mail: etps.bhu@gmail.com.
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