et & =Rare)
98l 8 guEre

Volunie2010

In this issue

+)\'
++

+)

% 3 4 ',

Editorial
ENVIS Newsletter on Himalayan Ecology is

n

annual non-priced publication of the ENVIS Centre,
which was established at the headquarters of tBe |G.

Pant

Institute of Himalayan Environment and

Development (GBPIHED) in the financial year 1992-
93 with the financial support from the Ministry pf

Environment and Forests, Government of India,
Delhi.

ew

The seventh volume of this newsletter contains four

articles mainly focusing on traditional knowledgel
sustainable utilization of natural resources.
opinions expressed in these articles of the netesl

do not necessarily reflect the official views oeth

he
t

GBPIHED or the editors. The content of the

newsletter may be quoted or reproduced for 1
commercial use provided the source is d
acknowledged. Contributions to the next volume

on-

uly
of

the newsletter in the form of research/popular

article(s) and news item(s), etc., related to Hayah
ecology, are welcome. The matter contributed by

individual/organization may be edited for lengtidan

clarity. Request for subscription may be sent ®

the

th

Executive Editor of the ENVIS Newsletter. The

comments/suggestions for the improvement of
newsletter are welcome.

P.P. Dhyani
Executive Editor

$7$% %
Under the Aegis of MoEF

Editorial Board

P.P. Dhyani, G.C.S. Negi, B.P. Kothyari,
P.K. Samal, R.G. Singh

ENVIS Team

P.P. Dhyani (Coordinator/Scientist-in-Charge)
V.C. Sharma (Information Associate)
P.P. Arya (IT-Assistant)

S.K. Sinha (Information Assistant)

K.K. Kandpal (Information Assistant)

Institute URL : http://gbpihed.gov.in

ENVIS URL

E-malil

253

: http://gbpihedenvis.nic.in

himenvis@gbpihed.nic.in, gbpihed@envis.nic.in

G.B. Pant Institute of Himalayan Environment and De
(An Autonomous Institute of Ministry of E
Kosi-Katarmal, Almora

velopment
nvironment and Forests, Government of India)
- 263 643, Uttarakhand, India

the



|, . # 1 0)*+*

Traditional Biodiversity Management System in GaloTribe of Arunachal Pradesh,
India

Traditional people have been practicing indigenostesn of using natural resources since time imméthor
(Lego, 2006). Tribal wisdom and Indigenous Knowledystem (IKS) plays very important role in conséion of
biodiversity A set of beliefs and rituals have always accompmhhigting and fishing activities in tribal sociefyhe
tribes believe that everything in the earth is osviaed protected by different spirits or deities, §enerally after
killing of an animal certain rituals are performiegl the tribal people to please the deities of thrggle. Galo tribe is
one of the major tribes inhabiting the West Siand adjacent peripheral parts of Upper Subansiri Bast Siang
district of Arunachal Pradesfihum cultivations the main occupation of th@alo tribe besides settled agriculture in
certain plain areas. They also practice huntirgpging, fishing and collect plants and animalsfémd, ornaments,
decoration and medicine. They are the followerBofiyi-Polo (Sun-Moon) religionMopin is the important festival
of this tribe, which is celebrated once in a yeathie month of March-April. The folk dance G&lo tribe known as
popir is very famous in the state.

The tribal people had their traditional methods feanaging biodiversity (Alcorn, 1996). They reserve
forests, streams and rivers on the basis of contynamd clan. The responsibility of guarding thelagk forest,
streams and river is under the control of a villagenmittee that is reviewed time to time. Generglyng males and
Gaun Buras(elderly people) are made volunteer to look affter management. Outsiders are not allowed to dollec
any material from the area without prior permissidhere are certain rules and regulations madehbyvillage
community itself under which certain penalty is wspd to tackle the encroachers. A fine of Rs. 58000 is fixed
according to the types of offence and materialéectdd. Following are some of the main traditiome&lnagement
practices of forests and other natural resources:

1. Management through traditional reservation: Every village has its own demarcated territory sashrivers,
mountains and streams, etc. These boundaries spected by all concerned and well known to thexgél people.
The collection of forest products by outsider avealty restricted and if somebody found to be iig collecting
materials from the area, heavy fine is imposedciving decided by government appoin@aun Burasand Panchayat
leaders, etc. The owner system is clan wise, fawitg and village wise.

2. Through land holding: Theoretically the land belongs to the people ofwiflage. Every inch of territory within
the extended area has its owner and their rightsittovation and collection of minor forest prodsics absolute. The
right of landholding descends through male memb#reofamily from generation to generation. Indivad ownership
can suspend the cultivation on particular areafoertain period up to 5-8 years. Grazing of arsnighot restricted
irrespective of the owner of the land and woodemibn for construction of house is not allowed.yAdispute
regarding the boundary and ownership is resolvesutih Dolu Keba (Traditional Village Council) in consultation
with old and elderly people of concerned villagéeTcase is referred to the higher level cabBethgo Kebavhere
Gaun BurasandBuris, resource person and old people from other viiage invited if the case is not resolved.

3. Traditional political organization system on bialiversity conservation: The principle behind the traditional
management and uses of bioresources and tribalraliéithos of biodiversity conservation rest upo@kKeba Even
the Government has to obtain consent from Keba for implementation of their developmental actigtiéke
reservation of forest, establishment of wildlifestaries, industries, etc. within their territory.

4. Certain traditional principles of tribal community: There are certain traditional principles of thebafi
communities in managing and using biodiversityhaligh all the animals and birds are edible excepain species
due to their toxic nature and also due to toterodalheGalosare very selective in gathering food from plamd a
animals origin. The criteria may be the size, tastmdividual interest. Generally, they do not hankill small birds
and immature animals and reluctant to disclosestwet of particular medicinal plants, which indihg save the
plants and animals from exploitation.

5. Tribal cultural ethos of biodiversity conservaton: The Galosconserve their biodiversity through certain cudtur
ethos through the ages. These are as follows:

i.  Through totem: There is a wide range of animistic conceptions caged with vegetation, animals, groves
and ritual ceremonies. Thealos believe in supernatural power as in other tribles.a\atural groves, big
trees, dense forest with specific trees, ruggedgamgy mountains and hills are regarded as dwepiage of
supernatural power or spirits. They do not dessogh vegetation or structures and thus naturaltdtabi
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animals and plants are conserved. Certain anirkasTiger, Leopard, Jackal, Python, etc. are ni¢dias
they believe that some supernatural power is agtmtiwith these animals (Riba, 1998). Plants lieayn
trees and wild Banana of particular species araigetl by them as they are believed to be used ibgpent
like Yapom Especially Tiger is regarded as ancestral brathiéuman beings and killing of a tiger is always
avoided unless one’s own life is in danger or thertcreates troubles to the people by killing goadhber of
domestic animals (Riba, 1998).

Through taboo: In every rituals, th&alo people observe taboo; the duration varies fromdaws to several
months. During observation, they abstain from ogt@nd killing of animals and plants. In generairing
ritual rites @li potor tornan), the whole village is sealed from outside entyen own relatives are not
allowed till the observation is over and villageopke do not go out for several days and routinevities are
suspended for fixed period.

Through restriction: Useful plants within the catchment area of trivdlages are protected for their
sustainable utilization. Plants like Murr (tradiialy used inyeastpreparation) are strictly protected from
cutting and unnecessary plucking.

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

Through avoidance: There are many plants and animals that are nairckitied. The animals like Mole and
Talpa are believed to cause white patches on s&ithey are strictly avoided from cutting and fiji

The Galo tribe has learned over the centuries how to etibioresources in traditional manner. It
reveals that the tribals have unwritten systemaafllcontrol, which is democratic and effectiveand and
biodiversity management. Their traditional way ofamagement system and community based social
administration presents best bioresource manageanentonservation practice. It is often expreseeerms
of rituals and taboos. Their belief system to atbieinselves from infliction of pain and other unseatural
problems results into conservation of certain \@m$eof plants and animals. To collect bioresouritem
traditional reserved area prior permission is talkem local traditional authorityebg. They always insist
on their own management system and even the faffisials have to obtain their consent for some
conservation programmes. The system provides esd#dmat indigenous people are better conservationis
than others operating in their areas. The trib#tl isemore often the centre of high biological dsigy and
origin of many crop species as has been reporté&dhiopia, Myanmar and Brazil, etc. Many rare pdaand
animal species are found in the area inhabitedribgl$ in north-eastern region (NER). Such aninzaks
Himalayan Musk Deenmoschus chrysogastgrHimalayan PorcupinéHystrix brachyuraf, Pangolin Manis
pentadactyla and Malayan Giant SquirreR(itufa bicoloy, etc. Among some of the plant species, which are
endemic to the area aMatica shingkeng, Begonia aborensis and Phycofoiaransis etc.

References
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Scope for Popularising Loquat Fruit Cultivation in North Eastern Hilly Region

The Loquat(Eriobotrya japonicaLindl.) is an edible fruit that belongs to Rosacéamily (Badenes et al.
2000) and indigenous to southeastern China. Itimtasduced in Japan and became naturalised thedehas been
cultivated there for over 1,000 years. It has alscome naturalised in India, the whole Mediterrari@asin and many
other areas. The world production of Loquat in 2@)@stimated at 550000 t (Lin, 2007; Soler e2807). China
(200,000 t) and Spain (41,500 t) are the main Loguaducing countries (Gariglio and Agusti, 2008lost of the
production is marketed for fresh consumption andsequently requires high quality. It is an evergremall fruit
tree with beautiful, coarsely textured leaves ofpbst jade green colour and it has a round crokort srunk and
woolly new twigs (Fig. 1). The Loquat is easy towrin subtropical to mild temperate climate whéiis bften grown
as an ornamental tree. The boldly textured foliades a tropical look to gardens, contrasting wéthwnany other
plants. Loquat fruits are commonly classified imtbite fleshed and red fleshed groups (Zhou et@072 Loquat is
one of the easiest, most problem-free fruit tredgch can be grown with very little care. Loquats aelf-pollinating.
The tree can grow to 5-10 m but is often smallequa 3-4 m. Loquats are unusual among fruit treethat the
flowers appear in the autumn or early winter (betw®©ctober and December). The flowers have ansateweet
scent, heady aroma that can be smelt from a distaroquat fruits, growing in clusters, are ovalimded or pear-
shaped, 3-5 cm long with a smooth or downy, yeltovorange, sometimes red-blushed skin (Fig. 2). Streeulent,
tangy flesh is white, yellow or orange and sweedub-acid or acid depending on the cultivar. Witiiengs abundant
crops of delicious pale yellow Loquat fruits with apricot flavor. Loquat fruits usually ripen iretivinter and spring,
from February to April end. Each fruit contains 3abge brown seeds. The skin, though thin, can dxdeg off
manually if the fruit is ripe. The fruits are th@eetest when soft and yellow. Christmas varietiajuatripens very
early in the season, escaping most of the hardagarand February breezes. Fruit is huge, up toiricBes in
diameter, bright yellow with a tangy apricot flavhwovett is the another variety of Loquat of CehElrida origin,
which has pale yellow colour and ripens in earlyirep Fresh Loquats make a tasty dessert, an uhsauae or
dessert topping and add variety and color to Balads. The peel is edible. They also make exdgHers, preserves
and relishes. They can be frozen or canned fordostprage. The flavor resembles a sour cherryisypfeasing to
the taste. It can be used as fresh in fruit sdtaegze, pies or making jelly and jam. Loquats keeasily so are not
sold fresh commercially and therefore, it is av@ldaas a canned product in the markets. The Logu&iw in
saturated fat and sodium and high in vitamin Atatie fiber, vitamin B, potassium and manganese and do not
contains cholesterol. Loquats are low in calorigs$ @ane cup of cubed Loquats yields about 70 capti2g9 g water, 2
g fat, 23 mg calcium, 396 mg potassium, 20 mg &I&276 U vitamin A and 18 g carbohydrate. Itsorégd
composition (fresh weight basis) is: water 78.08sbohydrates 10.6%, fiber 10.2%, fat 0.5%, profe#?% and other
components 0.3% (Ali et al. 2009). Physicochemamadlysis of Loquat fruits collected from 10 yead dloquat
plants cultivated in 8x8 meter spacing in the teittaces at the State Govt. Farm (Burnihat, Megladlare presented
in Table 1. Yield of ten year old plant in the erpeental farm was estimated at 6-10 kg/plant/year.

North-eastern states have diverse agro-climati@itons from foothill, mid hill, sub-tropical humithigh
hills to dry regions. The Loquat plant grows wetrfi 300-2000 m amsl wherever the climate is warih lauimid.
Thus, the Loquat fruit cultivation can successfliléyadapted in all the north-eastern hill areaidticg Assam where
no water stagnation takes place during rainy sedsmyuats prefer slightly acid soil (pH 5.5-6.5)o8 of the soil in
this region is acidic in nature, which is very mustlitable for Loquat fruit cultivation. The plantogvs satisfactorily
under moderate to high rainfall conditions. Welkided sandy soils are preferred for Loquat culiivabut they grow
on many soil types if good drainage is providedguats do not tolerate flooding and grow more vigstp and
produce more fruit in full sun. Loquats requirdlditpruning. Appropriate pruning is needed to remmaead and
damaged branches. Loquats are essentially freedemts and diseases. Thus, Loquat holds poteatialftivation in
north-eastern hilly region.
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Fig. 1: Loquat fruit tre. Fig. 2: Loqua ripen fruits.

Table 1:Physico-chemical properties of Loquat fruits cultihite mid hills of Meghalaya.
Physical properties Chemical properties

No. Properties Range Properties Range
1 | Weight (g) 4.3-7.9 Moisture content (%) 87.3-91.1
2 | Volume (ml) 4.4-6.4 Acidity (%) 0.42-0.61
3 | Length (mm) 15.2-26.6 Total soluble solid (%) 13.4-15.3
4 | Diameter (mm) 14.6-23.1 TSS: acid ratio 26.2-29.9
5 | Pulp weight (%) 30.3-40.8 Reducing sugar (%) 4.8-5.5
6 | Density 1.02-1.13 Total sugar (%) 7.1-8.3
8 | Pulp: seed ratio 2.3-31 -carotene (mg/100g) 26.36-32.01
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Neem: Use as Insecticide

The Neem treeAzadirachta indicaJuss.) is well known for its medical and insed@étiproperties. In the
beginning of this century, the neem tree was intoed to many other tropical countries especiallpirica. Here,
many of its properties are still unknown and itrisstly used for firewood and as a shade tree. N&ki® used on a
small industrial scale for soap production. Thereseveral active compounds in Neem having ingdatiproperties;
some of them inhibit larval development and redfesmale fertility in various insect species by blimgk insect
hormones. Other act as repellents or anti-feedahts.compounds are most effective against insédtsedfollowing
families: Coleoptera (beetles and their larvaepidleptera (caterpillar, larvae of butterfly and tmtand Orthoptera
(nymph and adults of grasshoppers and locustsulResgainst some bugs, leafhoppers and whitefisase been
found useful for control. Ripen Neem fruits shob&lcollected before they fall on ground to avoigation by fungi.
The seeds (Kernels after pulping of fruits) shdaddstored in well aerated jute sachet in plastysb@o extract Neem
oil the kernels have to be decorticated. Then, kentbe shell by winnowing as is traditionally domi¢h cereals. The
decorticated kernels must be grounded in a milbounded in a mortar. The powder thus obtained shbel
moistened with a little bit of water until it stiskogether and an almost solid ball can be forméukead this paste for
several minutes until oil collects on the surfad then press it firmly, oil will come out in draps

Neem seed contains up to 45% oil, whichlmamised for soap preparation or as fuel for lalNeem seed cake
(residue of oil extraction), when used for soil ah@ents and added to urea or ammonia containiridjzers, not
only enriches the soil with organic matter but dtsgers nitrogen losses by inhibiting nitrificatiolm addition, some
nematicidal properties have also been reportedmNaé at a concentration of 2-4 ml/Kg can proteittrad beans
against the bruchiddallosobruchus maculatgswhich is a world wide serious storage peststdetmn lasts for at
least a period of six months. Good results agapesits of stored cereals were also obtained. Wateace of
powdered neem kernels can protect plants agaimsaga done by several insect species. A tea, eXiyditer in
taste, prepared out of its leaves is used tradiliprio reduce fever caused by malaria, etc. Fotgating the beans
from the storage peat, use 2-4 ml Neem oil per Kigeans, mix them thoroughly in a big pot. Resté{sorted so far
have been conflicting and were less promising dl Weans. No recommendation can yet be given ®rutde of
Neem oil with stored cereals. Neem water extrantlmused for plant protection in various crops pfepare water
extract, mix 1 liter of water with 25 g of grounct®&m kernels (decorticated seeds) or 50 g of grdlewin seeds (not
decorticated) and let the mixture stand overnighen, filter the extract through fine gauze andagpts extract on
the infected crops.

The active compounds of Neem are decongpegidly. Therefore, the crops that are attacl@tsistently have
to be treated weekly. In the case of a seriousslbou grasshopper attack it is better to treat &kdy. There is
evidence that leachates from the litter of certedes and shrubs have nematicidal properties. Farsoenetimes put
1 Kg of Neem leaves per square meter in the séil@ deep) before planting carrots in order to drgoil
nematodes. It has also been found effective in ©kraepel grasshoppers. Leaf extract is also tssedntrol termites
by filling a bucket of water with green Neem leaaesl apply the water after four days to kill theriges. It needs to
be repeated twice after about a week for bettedtsesThe seeds have about twice the potency ekkebhut seeds are
only available for 3- 4 months each year. Leavesdaied in the shade because the ultra-violet frays the sun will
break down the active ingredients. When the leaveglry, they are crushed to a powder in a mortdmpestle. They
can then be used directly for dusting crops or psvader in stored foods. The powder can also beedwxith water
and sprayed on crops. Its main effect is as alegeWatermelon seeds treated with Neem powdgrkess away.
Neem has also a potential to control rodents toesextent. Neem tree is also fast growing and droregistant and
also widely used to reforest semi-arid areas.

N.S. Kai&J.C. Bhardwaj
Dr. Y.S. Parmar University of Horticulture and Forestry,
Krishi VigyakKendra, Shimla, Himachal Pradesh
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Pesticide Residues in Food Chain: An Issue of Soemonomic Development for the
Marginal Farmers of Kullu, Himachal Pradesh

Agricultural production depends mainly on agrocheisicsuch as pesticides, fertilizers and different
hormones to regulate the plant growth. Pesticides, of the agrochemicals, are released to the@maent during
their application to control the pests that affexp or animal production as well as to controletts that spread
human diseases. The quantities of pesticides, wdoahot reach to the targeted organisms, shoulthkeof the main
concerns because they may pose potential threditsman health and environment when exceeded tleeligaits.
Literature review showed no or very rare data ostipiele residues in food chain are available fraffecent parts of
the Indian Himalayan region. Therefore, presentlysis undertaken in Kullu and aimed to identify &deas having
heavy use of pesticides and cultivating tomatoasliftowers and apples, and (ii) transporting aratketing channels
of fruits and vegetables. The subject specialists marginal farmers from Kullu were personally @mtiéd during
November to December 2009 and obtained informasigmesented in Fig. 1.
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Fig.1. Quantity of pesticides used in 2007 and 2008 for crop@ulin (1a) and per cent of farmers using pesticides (Rt
growing tomatoes (TG), cauliflower (CG) and apples (AGKullu, Himachal Pradesh (1b).

The present results clearly showed that total gidsts used in recent years (2007 and 2008) in karkul10
and 16 tonnes, respectively for fruits and vegetljFig. 1a). The results further showed that pests used for
vegetables are higher during 2008 as comparedd®d. AZlhe increase in pesticide use in vegetableshraascribed to
heavy pest attack in vegetables as compared touit® The results clearly showed that only 52%haf farmers are
growing apples at present whereas the range oftalgigegrowers varied from 61 to 71% (Fig. 1b). Bbedy also
showed that 90% of marginal farmers of Kullu haviagd area varied from 0.04 to 4.0 hectare aregugésticides
such as dimethoate, cypermethrin, endosulfan, mhioty chlorpyriphos, mancozeb, copper oxychloridepper
sulphate, capton, 2,4-D Na, butachlor, zineb, hexazol, propineb, fenzaquin, malathion and phofatealifferent
crops. Few farmers are also using combination sefigdes such as chlorpyriphos + cypermethrin, eagazim +
mancozeb. The amounts and frequency of pesticiglicafion for various crops are ranging from 2.8.75 L spray
ha' and 1 to 20 times, respectively.

The present study showed that 85% of the localbygrcrops are sold directly in the wholesale marlat
the Kullu and others are transported to the Indiéies. The results also showed that 74, 34, 26269% of farmers
are selling their crops in Bhunter, Bandrol, Akhaubji mandies and local markets of H.P., respelstimost of the
crops are transported to the local markets of thikukown. From this study it is concluded thatiswliminate uses of
the pesticides may contaminate the food chain aayl be influenced by transportation, marketing anthmon
household practices.

R. K. Sharma’, P.P. Dhyanf & S.S. Samant

'GBPIHED, Himachal Unit, Kullu, Himachal Pradesh
’GBPIHED, Kosi-Katarmal, Almora, Uttarakhand
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Ph.D. theses on Himalayan Ecology

Research work on various aspects of Himalayan egdlrgfollowing Ph.D. theses was completed in 2@10
the GBPIHED.

1 | Investigating habitat related diversity of phytoctieals in related species of H.C. Andola
Berberis: The high value medicinal plant of west Himalaya

2 Role of soil macrofauna in organic matter decontpsin relation to soll M. Pant
fertility in District- AlImora

3 | A study on prioritization and categorization of ejfie ailments in tribal anc P.C. Phondani
non-tribal communities of high altitude areas ahneirt traditional plant base
treatments in central Himalaya

o

4 | Phosphate solubilization by cold tolerant specfe&spergillusisolated from Rinu K.
Himalayan soill

5 | Impact of natural and man-made disturbances ontagége structure and S. Mishra
diversity in Guptkashi range of Kedarnath WildlBanctuary, Uttarakhand

6 Studies on ecological and economic assessmentlagger of villages in V.S. Negi
Rawain valley of central Himalaya (Uttarakhand): dgosystem approach




- # 0 )

Annual Events at GBPIHED

Workshop on *“Orchids: Systematics and Diversity Weg for
Conservation and Sustainable Utilization” was hwidl9-21 March 2010.

International Year of Biodiversity was celebrated2? May 2010.

World Environment Day was celebrated on 5 June 2010

Annual Day of the Institute was celebrated on 1pt&aber 2010, which
commemorated 128 Birth Anniversary of Bharat Ratna Pt. Govi
Ballabh Pant ji.

. . . . Orchid Workshop at GBPIHED, Kosi-
XVI Pt. Govind Ballabh Pant Memorial Lecture emitl“interrogating an  katarmal, Almora (19-21 March 2010)

Insect Society”was delivered by Dr. Raghavendra Gadagkar, IIS _,

Bangalore on the occasion of Institute’s Annual D2glebration on 10§
September 2010.

Workshop on “PRA and Socio-Economics” was organized 14-15
September 2010.

Wild Life Week was celebrated on 5-6 October 2010.

Short term training program on “Soil Analysis andt® Interpretation” wasft * {"'ﬁ
organized on 15-17 November 2010.

A training program on “Bioinformatics Tools Used imMNA International Year of BlodlverSIty at

Fingerprinting” was organized on 18-19 November®01 GBPIHED, Kosi-Katarmal, Almora
(22 May 2010)

International workshop on “Mountain Biodiversitycaimpact of Climate
Change with reference to Himalayan Biodiversity $pat” was organized
on 6-8 December 2010.

g ; : “ World Environment Day at GBPIHED,
PRA and Socio-Economics Workshop Wildlife Week at GBPIHED. Kosi- Kosi-Katarmal, Almora (5 June 2010)

at GBPIHED, Kosi-Katarmal, Almora Katarmal, Almora (5-6 October 2010)
(14-15 September 2010)

Institute Annual Day Function at
GBPIHED, Kosi-Katarmal, Almora

International ~ Workshop  on  Mountain (10 September 2010)
Biodiversity and Impact of Climate Change at

GBPIHED, Kosi-Katarmal, Almora

(6-8 December 201

Training program on Soil Analysis and
Data Interpretation at GBPIHED, Kosi-
Katarmal, Almora

(15-17 November 2010)
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Forthcoming Events in 2011

Seventh International Conference on EnvironmentalCultural, Economic and Social Sustainability.5-7
January 2011; Hamilton, New Zealand. URL: http#lostainability.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 Producion and Environmental Amelioration. 8-10 February
2011; Ludhiana, India. URL: www.iufro.org/downlgéi/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. URLwww.yale.edu/istf/.

National Symposium on Emerging Trends in Plant Scieces. 3-4 March 2011;0rganizing Secretary
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