Nl o T
)

B il T B
(|SSN 2394 - 468X)
'.‘i}.‘fssue: February 2017

A~ o &4
‘_‘ AR \
.\ ". " \I ) ¢ i,

. ;ﬁear;ﬁﬂi'?

Indexed in:

@ ‘
() I20R

COSMOS —
e e Bl Tropical Forest Research Institute
Foundation Inst. of Org. Res. (Indian Council of Forestry Research and Education)
(Germany) (Australia) Ministry of Environment, Forests and Climate Change (MoEFCC)
PO RFRC, Mandla Road, Jabalpur — 482021. India



Van Sangyan (ISSN 2395 - 468X) Vol. 4, No. 2, Issue: February, 2017

Yan Sangyan

Editorial Board

Patron: Dr. U. Prakasham, IFS
Vice Patron: P. Subramanyam, IFS
Chief Editor: Dr. N. Roychoudhury
Editor & Coordinator: Dr. Naseer Mohammad
Assistant Editor: Dr. Rajesh Kumar Mishra

Note to Authors:

We welcome the readers of Van Sangyan to write to us about their views and issues

in forestry. Those who wish to share their knowledge and experiences can send

them:
by e-mail to vansangyan_tfri@icfre.org
or, through post to The Editor, Van Sangyan,

Tropical Forest Research Institute,

PO-RFRC, Mandla Road,

Jabalpur (M.P.) - 482021.
The articles can be in English, Hindi, Marathi, Chhattisgarhi and Oriya, and should
contain the writers name, designation and full postal address, including e-mail id and
contact number.
TFRI, Jabalpur houses experts from all fields of forestry who would be happy to
answer reader's queries on various scientific issues. Your queries may be sent to
The Editor, and the expert’s reply to the same will be published in the next issue of
Van Sangyan.

Cover Photo: Panoramic view of Achanakmar-Amarkantak Biosphere Reserve
Photo credit: Dr. N. Roychoudhury and Dr. Rajesh Kumar Mishra, TFRI, Jabalpur (M.P.)


file:///E:\Desktop\website\VanSangyan\Van-Vangyan\index.html
file:///E:\Desktop\website\VanSangyan\Van-Vangyan\index.html

Van Sangyan (ISSN 2395 - 468X) Vol. 4, No. 2, Issue: February, 2017

From the Editor’s desk

Irapical forests are disappearing at an alarming rate of 135 millon hectare per year
globally. In India about Z0% of the geographical area is under forest in which tropical
forests contribute nearly 3% of the forest area. Almost half of the forest area is classified
as degraded forest with poor population density and species abundance. Defarestation and
forest degradation are widely recognized as major threats to environmental stabilty,
economic prosperity and social welfare and also to perform the statutory function of
biodiversity conservation and ecosystem services. Uften the forest management considers
primarily commerciglly important monoculture species and rehabilitation of site for
ecosystem/landscape management/Species conservation or socigtal SErvices assuimes
secondary importance. When the degraded and desolated lands do not turn out an economic
yield many sites are abandoned where natural succession proceeds and aver a period of time several biotic communities
colonize there and perfarm a variety of ecosystem function

Despite a growing awareness that the herbaceous layer serves a special role in maintaining the structure and function of farests,
this stratum remains an underappreciated aspect of forest ecosystems. Fecause species diversity is highest in the herb layer
among all forest strata, farest biodiversity is largely a function of the herb-layer community. Lompetitive interactions within the
herh layer can determine the initial success of plants occupying higher strata, including the regeneration of dominant overstory
tree species. Furthermore, the herb layer and the overstory can become linked through parallel responses to similar
envirommental gradients. Ihese relationships between strata vary both spatially and temporally. Recause the herh layer responds
sensitively to disturbance across broad spatial and temporal scales, its dynamics can provide impartant information regarding
the site characteristics of forests, including patterns of past land-use practices. Thus, the herb layer has a significance that
belies its diminutive stature.

This issue of Van Sangyan contains an article on Analysis and extend of trees outside forest There are also useful articles, such
as Lommunity conservation of forest genetic resources through sacred groves in Namakkal district. Tamil Nadu, Sphaeranthus
indicus: an ethanobatanical plant fram the forest of Andhra Pradesh, Neem as a bigpesticide and medicine, Diversity of macro-
fungi in central India-1V: Auricularia auricula-judae, a neutraceutical jelly mushroom, Major causes leadig to the destruction of

Sierra Leone forest estate, Lhemical insecticides and their hazardous impact, World Network of Biosphere Reserves, d&ra
79T TF ITFI, T § HIT @I & (in Hindj) and Biodiversity of Oriolus oriolus and Melia azedarach.

[ hope that readers would find all infarmation in this issue relevant and valusble. Van Sangyan welcomes articles, views and
qUEries o various ISsues in the field of farest science.

Looking farward to meet you all through forthcoming issues.

Dr. N. Roychoudhury
Scientist G & Chief Editor
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Analysis and extend of trees outside forest

B. Singh, D.K. Yadav and M.K Jhariya
Department of Farm Forestry, Sarguja University
Ambikapur-497001 (C.G.)

Abstract

The tree outside forest (TOF) was
evaluated in the Ambikapur town
(Sarguja) of northern Chhattisgarh. Well
planned survey was conducted in different
localities of north and South aspect of the
town to record maximum representatives
of the species. The result revealed that
across the sites a sum of 44 species
distributing into 23 families were
recorded. The Leguminaceae family was
found to be dominant. In different sites
wide variations were recorded in terms of
number of species, family, occurance and
distribution of species in different locality
concerned. Among the different sites, site-
| reflects higher diversity of the TOF
resources (25 species with 18 families).
The lowest species was recorded in site-V
(13) while the least family diversity was
found in site-1V (9). The richness of TOF
followed the order as site-1 > site-11 > site-
I > site-lv > site-VI > site-V,
respectively. There is great variation in the
TOF in different location. These resources
needs to be protected and managed well so
that its optimum level of population can be
achieved which further facilitate the urban
development in sustainable  manner
besides its environmental and ecological
functions and outputs.

Keywords: Diversity, ecological function,
tree outside forest, tree resources
Introduction

Trees outside forests (TOF) play crucial
roles in ecosystem services, national
economies and mitigating the effect of
climate change. TOF are significantly

important since they perform a number of
ecological, economical and socio cultural
functions. These functions are production,
protective and service functions. In the
developing country like India, the growing
population leads to an increasing demand
for land, wood and other NTFPs resulting
in depletion and degradation of forest
resources. Since the forest resources
rapidly decrease, the role of TOF is
becoming more important. More recently,
importance of TOF has gained more
attention due to its substantial role in
carbon sequestration, biodiversity
conservation,  anti-desertification  and
poverty alleviation (Nair, 2011).

TOF are the trees found on lands not
defined as “Forest” and “Other Wooded
Land” as per FAO definitions and includes
small woodlots, tree rows, scattered trees,
road side, occurring in non-forest setting
as urban, rural or agroforestry systems.
TOF are often, but not always, planted or
domesticated trees and they include trees
in cities, on farms, along roads and in
many other locations that are not a part of
a forest (FAO, 2000). TOF represent a
widespread and diverse resource therefore,
they are frequently = domesticated,
cultivated or tended and facilitate various
environmental services and products.
However, a lot of work has been done for
specific sectors or geographic location,
often with emphasis on their economic
values. Information of the size, distribution
and location of trees becomes a critical
step in urban planning, development and
managment. Thus, the reliable information
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on TOF presence, distribution, extend,
type and quality is needed, particularly in
the larger areas where forest cover is very
less (FAO, 2005). The challenge for a
better evaluation of trees and their services
is to improve our understanding of the
status and dynamics of all tree resources
including TOF (FAO, 2001). Scince the
concept of TOF is relatively new, studies
and researches carried out in this respect
are insufficient to enhance the concept of
management of this resource. Therefore,
an attempt has been made to analyse the
extend of TOF in Ambikapur town of
Chhattisgarh.

Material and methods

The present work is carried out in
Ambikapur town of Sarguja district in
Chhattisgarh. Chhattisgarh has nearly
41.18% forest area to the total
geographical area (FSI, 2011). Among the
different district (27 districts), Sarguja is
blessed with very rich biological diversity
(Sinha et al., 2014 & 2015; Yadav et al.,
2015; Jhariya and Yadav, 2016). It lies
between 22° 58’ to 23° 49’ N latitude and
81° 33> to 82° 45" E longitude. Average
elevation of the area varied between 600
meter and more. The climate of district is
characterized by hot summer and well
distributed rainfall during the monsoon
season. The mean monthly temperature
ranges between 15.34°C (January) and
31.54°C (May) and the mean annual
temperature  averages 23.31°C.  The
average annual rainfall is 1161.42 mm
(Sinha et al., 2015).

The sites were selected in two directions
(North- South) to compile Tree outside
forests (TOF) in urban environment of
Sarguja. Field studies were conducted in a
planned manner repeatedly in different
localities in order to document maximum

representation of tree species. During the
repeated field visits, the observations on
field characters such as habit, habitat,
spread, etc., were made. Almost the entire
area was surveyed in order to know the
vegetation in the study area. In each of
these areas all the tree species encountered
were identified by their natural habitats
and the data was collected in the
prescribed proforma.

Results and discussion

Status and extend of TOF

The study revealed that there are diverse
tree species present in various localities of
the concerned sites. It found that some
locality of the study region have maximum
occurance of TOF while some regions are
poor to very poor in vegetation
distribution. Across the sites a sum of 44
species representing 23 families were
recorded (Table 1). The Leguminaceae
family was found to be dominant while
Bixaceae, Bombaceae, Dipterocarpaceae,
Lamiaceae, Moringaceae, = Musaceae,
Poaceae, Punicaceae, Rhamnaceae,
Santalaceae, Sapindaceae, Sapotaceae and
Verbenaceae were represented by single
species (Figure 1).

In site-1 total 29 species belonging to 18
families were recorded. The most
dominant family was Leguminaceae
comprising 5 tree species. It was found
that maximum numbers of trees were
found along the road side (Table 2).
Azardica indica was found maximum in
number and present in all the locality
followed by Dalbergia sissoo, Ficus
religiosa, Mangifera indica, Psidium
guajava and Saraca indica. The members
of family Melieceae, Leguminaceae,
Anacardiaceae, Moraceae and Myrtaceae
were found abundantly.

A sum of 25 species distributied into 16

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Figure 1: Distribution of TOF in the study region

families were recorded in site-1l. The
family Leguminaceae was found dominant
which comprises 7 species of TOF. It was
found that maximum numbers of trees
were found along the road side followed
by private land locality (Table 3). Alstonia
scholaris was found maximum in number
followed by Shorea robusta, Eucalyptus
globulus, Mangifera indica and Ziziphus
mauritiana.

The site-1ll comprises of 23 species
distributed among 18 families were
recorded. The most dominant family was
Leguminaceae. It was found that
maximum numbers of trees were found
along the road side followed by private
land and homestead locality. Aegle
marmelos was found maximum in number
followed by Moringa oleifera and Ziziphus
mauritiana.

Site-1V representing a sum of 17 species
which were distributed into 9 families. It
was found that maximum numbers of trees
were found along the road side followed
by home stead and near pond locality.
Mangifera indica was found maximum in
number and most occured species in the

different localities. Species like Emblica
officinalis, Ficus benghalensis, Madhuca
indica, Pongamia pinnata and Punica
granatum were found to be rare in this site.
Total of 13 species belonging to 11
families were recorded in site-V. It was
found that maximum numbers of trees
were found along the road side followed
by home stead and private land. Saraca
indica was found maximum in number and
distributed almost all the locality in this
site. The species such as Bixa orellana,
Punica granatum and Syzygium cumini
were found rare in occurance in this site.

In site-VI a sum of 15 species belonging to
10 families were recorded. It was found
that maximum numbers of trees were
found in private lands followe by road site
and home stead locality of the concerned
study site. Aegle marmelos was found
maximum in number followed by Nerium
indicum.

There are substantial tree species recorded
in various localities of the Ambikapur
town. Most of them are widely occurred
along the road side, home stead and
private land localities. This findings was

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Table 1: List of Tree outside forests (TOF) found in study sites of Sarguja

Species Family
Acacia nilotica Leguminaceae
Aegle marmelos Rutaceae
Albizia spp. Leguminaceae
Alstonia scholaris Apocynaceae
Anacardium occidentale Anacardiaceae
Annona squamosa Annonaceae
Artocarpus hetrophyllus Moraceae
Azadirachta indica Meliaceae
Bambusa bamboos Poaceae
Bauhinia spp Leguminaceae
Bixa orellana Bixaceae
Bombax ceiba Bombacaceae

Butea monosparma

Leguminaceae

Cassia siamea

Leguminaceae

Citrus limonia

Rutaceae

Dalbergia sissoo

Leguminaceae

Emblica officinalis

Euphorbiaceae

Eucalyptus globulus Myrtaceae
Ficus benghalensis Moraceae
Ficus religiosa Moraceae
Gmelina arborea \Verbenaceae

Jatropha carcus

Euphorbiaceae

Litchi chinensis

Sapindaceae

Madhuca indica Sapotaceae
Mangifera indica Anacardiaceae
Melia azedarach Meliaceae
Moringa oleifera Moringaceae
Morus alba Moraceae
Musa paradisiaca Musaceae
Nerium indicum Apocynaceae
Polyalthia longifolia Annonaceae
Pongamia pinnata Leguminaceae
Psidium guajava Myrtaceae
Punica granatum Punicaceae

Santalum album

Santalaceae

Saraca indica

Leguminaceae

Shorea robusta

Dipterocarpaceae

Syzygium cumini Myrtaceae
Tamarindus indica Leguminaceae
Tectona grandis Lamiaceae

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Terminalia arjuna Combretaceae
Terminalia bellerica Combretaceae
Terminalia chebula Combretaceae
Ziziphus mauritiana Rhamnaceae
Table 2: Status of TOF in Site-1 of Sarguja
. Home | Road | B/W oL Near | Drain | Private
Species Stead | side | Road Institution Pond | line | Land Others
Acacia nilotica N
Aegle marmelos N N
Anacardium
occidentale \ \
Annona squamosa N N
Azadirachta indica N N N N N N N
Bixa orellana N N
Gmelina arborea N N
Citrus limonia N N
Dalbergia sissoo \ N N N N
Emblica officinalis N N N N
Ficus benghalensis N \ N N
Ficus religiosa N N N N N
Jatropha carcus N
Litchi chinensis N N
Madhuca indica N N N
Mangifera indica \ v N V V
Moringa oleifera N N
Nerium indicum N N
Pongamia pinnata N N N
Psidium guajava \ N N N N
Punica granatum \
Saraca indica N N N N
Shorea robusta N N
Syzygium cumini \ \
Tamarindus indica N N
Terminalia arjuna v
Terminalia
bellerica \
Terminalia chebula N
Ziziphus
mauritiana \ v \
Table 3: Status of TOF in Site-1l of Sarguja
. Home | Road | B/W _— Near | Drain | Private
Species Stead | side | Road Institution Pond | line Land Others
Acacia nilotica N N N N

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Aegle marmelos
Albizia spp.
Alstonia scholaris
Annona squamosa
Azadirachta indica
Bauhinia spp

Bixa orellana
Bombax ceiba
Butea monosparma
Cassia siamea
Eucalyptus
globulus

Madhuca indica
Mangifera indica
Melia azedarach
Moringa oleifera
Morus alba

Musa paradisiaca
Polyalthia
longifolia
Pongamia pinnata
Shorea robusta N
Tamarindus indica
Terminalia arjuna
Terminalia
bellerica \
Ziziphus
mauritiana \
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Table 4: Status of TOF in Site-11l of Sarguja

Home | Road | B/W o Near | Drain | Private
Institution

Stead | side | Road Pond | line | Land Others

Species

Acacia nilotica

v vV

Aegle marmelos N

2|2

v v

Bambusa bamboos

Bixa orellana

Citrus limonia

Emblica officinalis

Ficus benghalensis

Ficus religiosa

Gmelina arborea

< 2Ll 2]

Litchi chinensis

Madhuca indica

Mangifera indica

\/

Moringa oleifera

2|2

Pongamia pinnata

el Pl = B P R
2|
<] 21212 P pa <

y ¥

Punica granatum
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Santalum album N

Saraca indica

Shorea robusta

Syzygium cumini

2 =2 <] <
22 |22
2 | <]

Tectona grandis

Terminalia arjuna \

Terminalia
bellerica

<2 2l=2]2 | 2]

<
<

Ziziphus
mauritiana \ \ \ V \ v

Table 5: Status of TOF in Site-1V of Sarguja

Home | Road B/W Institution Near | Drain | Private

Stead | side | Road Pond | line | Land | Others

Species

\/

Acacia nilotica \

Aegle marmelos N N} N \/

Anacardium
occidentale

Annona squamosa

Artocarpus
hetrophyllus

Citrus limonia

< |2|<L << <<
2 |<2j< 2|2 <<

< |2f< <L |2

Dalbergia sissoo

Emblica officinalis

Ficus benghalensis

Ficus religiosa

Madhuca indica

Mangifera indica

Pongamia pinnata

Punica granatum

Saraca indica

Shorea robusta

<22 2 |2 |22 (2|2 (22 2|
< |

2] ledo] =

Tamarindus indica

Table 6: Status of TOF in Site-V of Sarguja

Home | Road | B/W o Near | Drain | Private
Institution

Stead | side | Road Pond | line | Land | Oters

Species

Aegle marmelos N N N

Alstonia scholaris \ N N N

Annona squamosa N \

Bixa orellana N

Dalbergia sissoo

Gmelina arborea N

2|
2 | <d2 ] <]

Moringa oleifera

Nerium indicum N

Punica granatum

I I

Saraca indica N

2|2 P P < |
2]

Syzygium cumini
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Tectona grandis \ \
Ziziphus
mauritiana \ \ \

Table 7: Status of TOF in Site-V1 of Sarguja

Species Home R_oad B/W Institution Near Drain Private Others
Stead | side | Road Pond | line Land

Acacia nilotica N N

Aegle marmelos N \ \ \ \ \ \

Anacardium

occidentale v \

Annona squamosa \

Artocarpus

hetrophyllus v \

Bixa orellana N N

Citrus limonia N

Emblica officinalis \ \

Ficus benghalensis \

Ficus religiosa v

Litchi chinensis N N

Madhuca indica N \

Mangifera indica \ V

Nerium indicum N N N N N

Pongamia pinnata v

well supported by Pandey (2008), who
reported that most TOF available under the
proection and management which falls in
private property regimes. A high value of
TOF was reported by Dias (2003). He
found a sum of 84 species of tree outside
forest during his study in Ghana. Kweyu
(2009) reported 50 tree species as TOF for
Kenya which found to be very closer to
our estimated values.

Conclusion

A wide variation was recorded in the
extent and distribution of the TOF in the
town area. It revealed that road site, home
stead and private land locality have the
much of the total recorded species of TOF.
The distribution of TOF in the Ambikapur
town is generally affected by urbanization,
social development and change in land-
use. TOF among the few options are

available to over come the problem of ever
growing demand for forest products and
the shrinking of the available forest
resources. The sustained production from
the forest can be achieved through proper
management implication and extending the
TOF area are favourable suggestions that
would effectively function as major
solution for demand and supply problem
of forests based products.

References

Dias, H.U. (2003). Analysis of the Spatial
distribution of tree resources outside the
forests in Ashanti region, Ghana. M.Sc.
Thesis, International Institue for Geo-
information Science and Earth
Observation, The Netherlands, pp. 84.
FAO (2000). Global Forest resource
assessment 2000, Main Report.

FAO (2001). Trees Outside Forests:
Towards Rural and Urban Integrated

© Published by Tropical Forest Research Institute, Jabalpur, MP, India




Van Sangyan (ISSN 2395 - 468X)

Vol. 4, No. 2,

Issue: February, 2017

Resources Management: Contribution to
the Forest Resources Assessment 2000
Report. FAO working paper, Rome.

FAO (2005). Tree outside forest. Food &
Agricultural Organization of the United
Nations, Rome.

FSI (2011). State of forest report, 2011.
Forest Survey of India, Ministry of
Environment and Forests, Government of
India, Dehra Dun, India.

Jhariya, M.K. and Yadav, D.K. (2016).
Understorey Vegetation in Natural and
Plantation Forest Ecosystem of Sarguja
(C.G.), India. Journal of Applied and
Natural Science, 8(2): 668-673.

Kweyu, R.M. (2009). Spatial analysis of
trees outside forests as influenced by land
use categories in river Sio basin, Kenya.
M.Sc. Thesis, Kenyatta University, Kenya.
Pp, 112.

Nair, P.K.R. (2011). Agroforestry systems
and snvironmental quality: introduction. J.

Environ. Qual., 40: 784-790.

Pandey, D. (2008). Trees outside the forest
(ToF) resources in India. International
Forestry Review, 10(2): 125-133.

Sinha, R., Yadav, D.K. and Jhariya, M.K.
(2014). Growth performance of Sal in
Mahamaya  central  forest  nursery
(Ambikapur), Chhattisgarh. International
Journal of Scientific Research, 3(11): 246-
248.

Sinha, R., Jhariya, M.K. and Yadav, D.K.
(2015). Assessment of Sal Seedlings and
Herbaceous Flora in the Khairbar
Plantation of Sarguja Forest Division,
Chhattisgarh. Current World Environment,
10(1): 330-337.

Yadav, D.K., Jhariya, M.K., Kumar, A.
and Sinha, R. (2015). Documentation and
Ethnobotanical importance of Medicinal
Plants found in Sarguja district. Journal of
Plant Development Sciences,7(5): 439-
446.

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan (ISSN 2395 - 468X)

Vol. 4, No. 2,

Issue: February, 2017

Community conservation of forest genetic resources through
sacred groves in Namakkal district, Tamil Nadu

R. Deepak Kumar and S. Suresh Ramanan
Department of Forest Management and Utilization, College of Forestry,
Kerala Agricultural University, Thrissur, Kerala — 680656.

Worshiping nature is an ancient tradition
in India and all forms of life are
considered as sacred. Sacred groves are
remaining  patches ofnatural  forest
untouched and preserved by ancient
dwellers on religious, spiritual and cultural
traditions. These sacred groves were
locally known as KannimarKovil or
KoilKaadu or Nandavana. Patches of
natural vegetation are demarked during
hunting-gathering  phase of human
civilisations, often equated to deity and
folklore for the conservation (Ramesh and
Muthuchelian,  2012). These  were
restricted sites about secret of organisms
and their uses by forefathers which are
numerous uses. Sacred groves are serving
as the repository of endemic, rare and
threatened species, medicinal plants, wild
relatives, giant trees and various life forms
in the regions (Ganesan et al., 2007).
These were refugia to numerous amounts
of insects, reptiles, birds and mammals. It
is also serves as the watershed of the
surroundings where rivers and streams are
originated. Sacred groves are usually
surrounded with Agricultural landscapes
or degraded forest ranges. Conservation of
biodiversity through indigenous religious
beliefs, mythological stories and taboos by
the local communities.These are one of the
classic example of people’s initiatives for
in-situ conservation of native biodiversity.
The deity in the sacred groves is
represented by a stone or iron bill hook
kept under the robust tree or in the open

space without any shelter. It is believed
that any attempt to build the temple for
deity is would attract the punishment.
There are number of taboos, and religious
faith existed in the communities are aim to
preserving pristine condition. Some of
trees are considered as sacred trees which
are remained untouched. Some of the trees
areAal  (Ficus  benghalensis),  Puli
(Tamarindus Indica), Panai (Borassus
flabelifer), Vembu (Azadirachta indica),
Kal-icthi (Ficus mollis), Aarasu (Ficus
religiosa), Maa (Mangifera indica), Illupai
(Madhuca longifolia) in Namakkal district.
These Sacred groves are reservoir of wild
relatives such as Kattukarunaikzhilangu
(Amorphophallus sylvaticus),

Threats to sacred groves of Namakkal

e Weakening of religious beliefs and
taboos among local peoples leads
to increase pressure on natural
forest.

e Increasing human population and
land use changes leads to
destruction of sacred groves.

e There are factors like building big
temples inside sacred groves,
making infrastructures,
uncontrolled crowd during festive
seasons, use of modern crackers
and campfire leads to degradation
of groves.

e Disturbances leads to invasion
alien weeds like Lantana Camara,
Leucaena leucocephala, Partheni-
um hysterophorus, Chromolaena
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odorata, Prosopis Juliflora into the
sacred groves.

Strategies for conserving sacred groves

Need to create awareness among
the local communities about
importance of sacred groves.

Need to do extensive research and
documenting the vital information
in the People biodiversity registers.
Non-governmental organisations,
forest department, Hindu
endowment department, research
and educational institutions should
come forward to create awareness,
capacity  building  of local
communities, undertake research
and financial supports to conserve
the sacred groves.

Mobilise and group formation
among the local communities to
conserve and maintaining the
sacred groves.Also need to network
the sacred groves in the districts.
Encourage the local communities
and temple authorities to come
forward to  conserve  and
sustainable management of sacred

groves.

Need to create alternative
employment to dependent
communities.

Need to create policy on sacred
groves, networking the various
sacred groves.

Taboos and believes associated with
sacred groves of Namakkal district

Felling of trees and hunting of
animals in sacred groves are
prohibited.

Only after removing upper cloths
(Males) and bathing are allowed to
enter.

Peoples should remove the
footwear and caps (Traditional
also) before entering.

Mostly males are allowed to enter.
But women are periods of
menstrual, giving child birth and
puberty are not allowed.

Wild animals should not hunt from
groves.

Any disturbance of groves cause,
loss of agricultural  crops,
illness/death of livestock or
offender or offender’s family.
Slaughter the animals away from
the main deity.

People who are immediate after
funeral ceremonies are not allowed
to enter.
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Sphaeranthus Indicus Linn: An ethanobotanical plant from the forest
of Andhra Pradesh

M. Deepa, D. Meera and G.R.S. Reddy

Institute of Forest Biodiversity
(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)

Dullapally, Hyderabad-500 100

Taxonomic classification

e Kingdom: Plantae

e Subkingdom: Viridaeplantae

e Phyllum: Tracheophyta

e Subphyllum: Euphyllophytina

e Infraphyllum: Radiatopses

e Class: Magnoliopsida

e Subclass: Asteridae

e Superorder: Asteranae

e Order: Asterales

e Family: Asteraceae

e Genus: Sphaeranthus

e Species: indicus
Parts used
Whole plant, seeds, flowers and roots.
Introduction
Sphaeranthus indicus Linn. (Asteraceae) is
widely used in Ayurvedic system of
medicine to treat vitiated conditions of
epilepsy, mental illness, hemicrania,
jaundice, hepatopathy, diabetes, leprosy,
fever, pectoralgia, cough, gastropathy,
hernia, hemorrhoids, and helminthiasis,
dyspepsia and skin diseases. There are
reports providing scientific evidences for
hypotensive,  anxiolytic,  neuroleptic,
hypolipidemic, immunomodulatory, antio-
xidant,  anti-inflammatory,  broncho-
dialatory, antihyperglycemic and
hepatoprotective activities of this plant. A
wide range of phytochemical constituents
have been isolated from this plant
including sesquiterpene lactones,
eudesmenolides, flavanoids and essential
oil. A comprehensive account of the
morphology, phytochemical constituents,

TN
ethnobotanical uses and pharmacological
activities reported are included in this
review for exploring the immense
medicinal potential of this plant.

Herbal medicines have been used by the
mankind  since  time  immermorial.
Ayurveda, the oldest traditional system of
India, reveals that ancient Indians had a
rich knowledge of medicinal value of
different plants. India has been endowed
with a very rich flora owing to the extreme
variations in climate and geographical
conditions prevalent in the country. With
the advent in science, many of the crude
drugs used in traditional system have been
investigated scientifically. Sphaeranthus
indicus Linn. is a medicinal plant widely
used in Indian traditional system of
medicine for curing various ailments. It
grows in rice fields, dry waste places and
cultivated lands in tropical parts of India.
It is distributed throughout India, Sri
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Lanka, Africa and Australia from sea level
to 1200 m altitude.

Microscopic characters

Leaf

The leaf is dorsiventral and shows
abundant trichomes of varying types on
both the epidermis. Simple trichomes are
three to four celled, thick walled and
measure 130.8-145.2 pum in length and
29.0-43.5 um in width. Trichomes are
straight/knee shaped, with a swollen base
and with collapsed cell at the middle or at
the apex. Midrib shows three to four
collateral vascular bundles associated with
a group of sclerenchymatous cells on
either side.

Stem

The stem shows cork with two to three
layers of parenchymatous cells covered
with papillose cuticle having trichomes
and can be distinguished by the presence
of a discontinuous ring of lignified
pericyclic fibers and a well-developed ring
of bicollateral vascular bundle surrounding
the pith. Medullary rays are pitted,
lignified and about unitetraseriate.

Root

The root shows on its outer side metaderm,
a typical brown colored tissue. It consists
of suberized cells, arranged irregularly and
forms a protective layer. Radial groups of
pericyclic fibers and few stone cells are
seen alternating with radially arranged
secretory canals in the secondary cortex.
Phloem is parenchymatous and radially
arranged. Medullary rays are pitted,
lignified and about two to five seriate.
Ayurvedic preparations

Mundi churna, mundi panchang swarasa,
mundi kavatha.

Photochemistry

A sesquiterpene  lactone, and a
sesquiterpene acid, 2-hydroxycostic acid,

along with the known compounds, p-
eudesmol and ilicic acid, have been
isolated from the acetone extract of S.
indicus. Three and two sesquiterpenoids,
cryptomeridiol and 4-epicryptomeridiol,
have been isolated from this plant. A
bicyclic sesquiterpene lactone has been
isolated from petroleum ether extract of
aerial parts of S. indicus. Some other
sesquiterpene lactones have also been
reported to have been isolated from this
plant. Isolation and characterization of
sterol glycoside has also been reported. A
flavanoid has been isolated from the aerial
part of S. indicus. The plant is reported to
contain deep cherry colored essential oil
having methyl chavicol, and alkaloid.
Carbohydrates like arabinose,
Carbohydrates such as  arabinose,
galactose, glucose, fructose, lactose,
maltose, raffinose and rhamnose have been
reported from leaves of S. indicus. A novel
isoflavone glycoside has also been isolated
from leaves. Eudesmenolide type of
sesquiterpene glycoside,
sphaeranthanolide, with immunostimulant
potential has been isolated from the
flowers of S. indicus. Eudesmenolides
such as frullanolide and two sphaeranthus
peptide alkaloids have been isolated from
flowers. The alcoholic extract of powdered
caputula contains stigmasterol and -
sitosterol. A flavone glycoside, 6-
tetramethoxy-flavone 7-O-p-d-(1-4)-
diglucoside, has been isolated from the
stem of S. indicus.

Ethnobotonical claims

All the parts of the S. indicus have
medicinal uses. In Ayurvedic system of
medicine, the whole herb is used in
insanity, tuberculous glands, indigestion,
bronchitis, spleen diseases, elephantiasis,
anaemia, pain in the uterus and vagina,
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piles, biliousness, epileptic convulsions,
asthma, leukoderma, dysentery, vomiting,
urinary discharges, pain in the rectum,
looseness of the breasts, hemicrania. The
whole herb is used in Ayurvedic
preparations to treat epilepsy and mental
disorders. Leaves dried in the shade and
powdered are used in doses of 20 grains
twice a day in chronic skin diseases as an
antisyphilitic and a nervine tonic. Hot
water extract of the herb is used as an
anthelminitic, as a diuretic, as a fish poison
and as an aphrodisiac. Flowers are tonic,
cooling, alterative and used in
conjunctivitis and give strength to weak
eyes. The oil prepared using the plant root
is reportedly useful in treating scrofula and
as an aphrodisiac. The external application
of a paste of this herb is beneficial in
treating pruritus and edema, arthritis,
filariasis, gout and cervical adenopathy.
Pulverized seeds have antimicrobial
property. It is also stuffed into holes of
crabs to kill them. Aqueous extract is
poisonous to American cockroaches. In
unani, the herb is used as a tonic, laxative,
emmenagogue, and also it increases the
appetite, enriches the blood, lessens
inflammation, cools the brain and gives
luster to the eye, is good for sore eyes,
jaundice, scalding of urine, gleet,
biliousness, boils, scabies, ringworm in the
waist, diseases of the chest. The plant is
traditionally used for diarrhoea. The entire
plant is used as an emmenogogue. Hot
water extract of the entire plant is used for
glandular swelling of the neck and for
jaundice.

Pharmacological activity

Anxiolytic activity

Petroleum ether, alcohol and water
extracts (10, 30 and 100 mg/kg, p.o.) from
the flowers of S. indicus were evaluated

for anxiolytic activity, using elevated plus
maze, open field test and foot-shock
induced aggression test. Petroleum ether
extract (10 mg/kg), alcoholic extract (10
mg/kg) and water extract (30 mg/kg) of S.
indicus  flowers produced prominent
anxiolytic activity in mice. The study
showed an increase in the time spent,
percent entries and total entries in the open
arm of the elevated plus maze; increased
ambulation, activity at center and total
locomotion in the open field test and
decreased fighting bouts in the foot-shock
induced aggression  test  suggesting
anxiolytic activity. Another study also
reported the anxiolytic activity of
hydroalcoholic extract of whole herb of S.
indicus (100 mg/kg, p.o.) in the elevated
plus maze test and open field test.
Neuroleptic activity

Neuroleptic activity of petroleum ether,
alcohol and water extracts of flowers of S.
indicus (30, 100 and 300 mg/kg, i.p.) were
evaluated using apomorphine induced cage
climbing and catalepsy in mice model.
Only the petroleum ether extract (300
mg/kg, i.p.) reduced total time spent in
apomorphine induced cage climbing.
Aqueous (300 mg/kg, i.p.) and alcoholic
(300 mg/kg, i.p.) extracts showed
catalepsy while petroleum ether extract
was devoid of it. Neuroleptic activity of
hydroalcoholic extract of whole plant of S.
indicus has also been reported.
Hydroalcoholic extract of whole herb of S.
indicus (100, 200 and 500 mg/kg, p.o.)
produced catalepsy, potentiated
haloperidol-induced catalepsy and
antagonized apomorphine-induced
stereotypy.

Sedative effect

The sedative potential of hydroalcoholic
extract of whole herb of S. indicus (100,
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200 and 500 mg/kg, p.0.) has been
reported using experiments in which it
reduced locomotor activity of mice,
exploratory activity and potentiated
pentobarbital induced sleep in mice.
Immunomodulatory activity

The immunomodulatory activity of S.
indicus was explored by evaluating its
effect on antibody titre titer, delayed type
hypersensitivity — response,  phagocytic
function and cyclophosphamide-induced
myelosuppression in mice. Administration
of methanol extract and its fractions (100
and 200 mg/kg, p.0.) showed
immunostimulating  activity. Methanol
extract, and petroleum ether, chloroform
and remaining methanol fractions of
flower heads of S. indicus Linn. were
found to be effective in increasing the
phagocytic activity, haemagglutination
antibody titre and delayed type
hypersensitivity, whereas only remaining
methanol fraction was found active in
normalizing total WBC levels in the case
of  cyclophosphamide - induced
myelosuppression in mice. Eudesmanolide
type of sesquiterpene from S. indicus was
reported to have immunostimulating
activity.

Antioxidant activity

In an in vitro study, ethanolic extract of S.
indicus (1000 “g/mL) showed maximum
scavenging of the radical 2,2-azinobis-(3-
ethylbenzothiazoline-6-sulfonate) (ABTS),
1,1-diphenyl, 2-picryl hydrazyl (DPPH),
superoxide and nitric oxide radical. The
extract also showed moderate scavenging
activity of iron chelation. In an in vivo
study, methanolic extract of S. indicus
exhibited a significant antioxidant effect
showing increasing levels of superoxide
dismutase, catalase, and glutathione

peroxides by reducing malondialdehyde
levels in rats.

Anti-inflammatory activity

The herb showed anti-inflammatory
activity by suppressing the capacity of
Propionibacterium acnes induced reactive
oxygen species and pro-inflammatory
cytokines, the two important inflammatory
mediators in acne pathogenesis. To prove
the anti-inflammatory effects of S. indicus,
polymorphonuclear leukocytes and
monocytes were treated with culture
supernatant of P. acnes in the presence or
absence of the herb S. indicus (5 and 50
pg/mL). This caused a smaller, still
significant, suppression of reactive oxygen
species. The aqueous extract obtained
from the root of S. indicus was found to be
moderately active in down-regulating P.
acnes induced TNF-a and IL-8 production.
Another study has also reported its anti-
inflammatory activity.

Analgesic and antipyretic activity
Petroleum ether, benzene, chloroform,
ethanol and triple distilled water extracts
of whole plant of S. indicus, obtained by
successive  solvent  extraction, were
screened for analgesic and antipyretic
activity (200 and 400 mg/kg, p.o.) using
Eddy's hot plate, tail immersion and
brewer's yeast induced pyrexia methods,
respectively.  The  petroleum ether,
chloroform and ethanol extracts showed
significant analgesic activity at both the
doses from 1 hour onward as compared to
the standard drug diclofenac sodium. The
chloroform and ethanol extracts showed
potential significant antipyretic activity
from 1 hour onward, whereas aqueous
extracts exhibited this activity from 2
hours onward as compared to the standard
drug  paracetamol amongst various
extracts.
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Mast cell stabilizing action

Ethanol extract (150 and 300 mg/kg) and
ethyl acetate extract (100, 150 and 300
mg/kg) of S. indicus showed better
protective  action of mast cell
degranulation in sheep serum induced
allergy test and compound 48/80 induced
allergy.

Antihyperglycemic activity

The 50% ethanolic extract of plant was
reported to have hypoglycemic activity.[
Antihyperglycemic effect of alcoholic
extract of S. indicus was evaluated in the
nicotinamide (120 mg/kg, i.p.) and
streptozotocin (60 mg/kg, i.p.) induced
diabetes in rats. Fasting plasma glucose
levels, serum insulin levels, serum lipid
profiles, magnesium levels, glycosylated
hemoglobin, changes in body weight and
liver glycogen levels were evaluated in
normal and diabetic rats. Fasting normal
rats treated with the alcoholic extract of S.
indicus showed significant improvement in
oral glucose tolerance test. Oral
administration of S. indicus for 15 days
resulted in a significant decrease in blood
glucose levels and increase in hepatic
glycogen and plasma insulin levels.[
Hepatoprotective activity

The hepatoprotective effect of aqueous and
methanolic extracts of flower heads of S.
indicus on acetaminophen-induced
heptotoxicity was studied in rats. A
significant decrease in liver function
markers such as serum glutamate
oxaloacetate transaminase (SGOT), serum
glutamate pyruvate transaminase (SGPT),
acid phosphatase (ACP) and alkaline
phosphatase (ALP), bilirubin and total
protein, was observed while using
methanolic extract of S. indicus (300
mg/kg, p.0.) in comparison with the same
dose of aqueous extract. This fact was also

confirmed by studying the liver
histopathology = of treated animals.
Moreover, the methanolic extract of S.
indicus enhanced the activities of
antioxidant enzymes such as superoxide
dismutase, catalase and glutathione
peroxidase and diminished the amount of
lipid peroxides against acetaminophen-
induced hepatotoxicity in these animals.
Skin disease

Ethanolic extract of aerial part of S.
indicus Linn. was evaluated for wound
healing activity in guinea pigs. The cream
containing the extract was applied in vivo
on the paravertebral area of six excised
wounded models once a day for 15 days.
The cream significantly enhanced the rate
of wound contraction and the period of
epithelialization and this effect was
comparable to neomycin.  Various
ointments of ethanolic extract of flower
head of S. indicus in various proportions
were screened for the assessment of
wound healing activity in albino rats.
Based on the comparison made of the
wound healing activity of various
formulations, the formulation comprising
2% (w/w) alcoholic extract of flower head
of S. indicus was found to be superior to
that of control and standard formulation.
Hydroxyproline content was also found
greater in healed wounds as compared to
control and standard formulation.
Antimicrobial activity

A bicyclic sesquiterpene lactone isolated
from the petroleum ether extract of the
aerial part of the S. indicus was reported to
have antimicrobial activity against
Staphylococcus aureus, Escherichia coli,
Fusarium sp., Helminthosporium sp. and
other  microorganisms.  Antimicrobial
activity of alkaloidal and nonalkaloidal
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fractions of alcoholic extract of flowers
has also been reported.

Antibacterial and antifungal activities
Alcohol and water extracts of S. indicus
were reported to have antibacterial activity
against  Alternaria solani, Fusarium
oxysporum and Penicillium pinophilum.
Ethanol extract of S. indicus has
antibacterial activity against
enteropathogens. Aerial parts of S. indicus
show antibacterial activity against Bacillus
cereus var. mycoides, Bacillus pumilus,
Bacillus subtilis, Bordetella
bronchiseptica, Micrococcus luteus, S.
aureus,  Staphylococcus  epidermidis,
Klebsiella pneumoniae and Streptococcus
faecalis. Essential oil from the leaves of S.
indicus has antibacterial activity against
Salmonella paratyphi A, Salmonella
paratyphi B, Salmonella paratyphi C,
Schigella Flexneri, Salmonella Enteritidis,
Salmonella typhimurium, Shigella sonnei
and Vibrio cholera. The fruits of S. indicus
exhibited excellent antibacterial activity
against gram positive as well as gram
negative bacteria. It also possesses
antifungal ~ property.Petroleum  ether,
acetone, methanol (90%) and water
extracts of flowers were tested for
antibacterial and antifungal activities by
diffusion method in bacterial and fungal
test cultures. All the extracts showed
considerable antibacterial and strong
antifungal activities. In another study, n-
hexane, benzene, chloroform, ehtylacetate
and acetone extracts of aerial parts and
flowers of S. indicus were tested for
antibacterial and antifungal activities using
in vitro disk diffusion method at
concentrations of 5, 2.5 and 1.25 mg/disk.
The n-hexane extract of flowers showed
significant activity against S. aureus and
Candida albicans.

Antiviral activity

Methanol extract of S. indicus showed
inhibitory activity against mouse corona
virus and herpes simplex virus at a
concentration as low as 0.4 pg/mL. The
plant extract also exhibited antiviral
activity against vaccinia and ranikhet
viruses.

Larvicidal action

Acetone extracts of root and leaves of the
plant (at concentrations of 750 and 1000
ppm) were shown to cause more than 50%
mortality in a predominant Indian
mosquito species which acts as a vector of
filarial worm. Larvicidal activity was
found to be higher in root extract than
leaves extract. Purified fraction of acetone
extract of S. indicus showed mosquito
larvicidal effect. Methanolic extract of S.
indicus showed repellent and feeding
deterant activities against Tribolium
castaneum at 1% concentration. Complete
feeding deterent activity was observed at 5
mL dose, whereas repellent activity was
noticed at 4 mL dose.

Macrofilaricidal activity

The methanolic extract of S. indicus (1-10
mg/mL) was screened for in vitro
macrofilaricidal activity by worm motility
assay against adult Setaria digitata, the
cattle  filarial  worm. It  showed
macrofilaricidal activity at concentrations
below 4 mg/mL and an incubation period
of 100 minutes.

Nematocidal action

It produced toxic effects on the second and
fourth  instar  larvae  of  Culex
quinguefasciatar mosquito at 100-500 ppm
concentration. The fourth instar larvae
were more susceptible than the second
instar larvae. Methanolic extract of dried
fruit of the plant is reported to have
nematocidal activity. The extract also
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showed pupal intermediates and half
acdysed. Root extract with acetone caused
more than 50% mortality in all early
instars, exhibiting more toxic potential
than leaf extracts.

Bronchodilatory effect

The methanolic extract of whole plant of
S. indicus Linn. and its various fractions
(87 and 174 mg/kg, p.o.) were tested for
their  bronchodilatory effect against
histamine-induced acute bronchospasm in
guinea pigs. The methanolic extract and its
fractions, viz., petroleum ether, benzene,
chloroform and ethyl acetate exhibited
significant  protective  action  against
bronchospasm induced by histamine in
guinea pigs.

Antihyperlipidemic activity
Antihyperlipidemic activity of alcoholic
extract of S. indicus Linn. flower heads in
atherogenic diet induced hyperlipidemia
was studied in rats. S. indicus extract (500
mg/kg/day, p.o. for 8 days) caused a
marked decrease in body weight, total
cholesterol, triglyceride, and low density
lipoprotein and very low density
lipoprotein. A significant increase in the
level of high-density lipoprotein was
observed after treatment with S. indicus
extract.

Renoprotective effect

The ethanolic extract of S. indicus was
evaluated for nephroprotective screening
in gentamicin-induced acute renal injury in
rats. Gentamicin-induced renal injury
resulted in elevated biochemical markers,
namely, blood urea and serum creatinine
followed by a decrease in total protein and
serum albumin. The histopathologic
feature was that of acute tubular necrosis.
The ethanolic extract of S. indicus at a
dose level 300 mg/kg was found to

normalize  the above mentioned
biochemical markers and bring about near
to normal recovery in the kidneys as
evidenced microscopically.

Miscellaneous activity

Extract of S. indicus has been reported to
inhibit  hyaluronidase. The alcoholic
extract of flowers of S. indicus is reported
to have hypotensive, peripheral
vasodilatory and cathartic activities. The
plant is also reported to have anticancer
activity and antiprotozoal activity against
Entamoeba histolytica.
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Neem as a biopesticide and medicine
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Abstract

Azadirachta indica A. Juss. (Meliaceae) a
large evergreen tree, leaves pinnate,
flowers white and sweet-scented. Flowers
appearing in the month of March-May and
fruit ripen in July-August. Neem posses as
a biopesticide in different levels. Oilcake
of seeds is used as a fertilizer and manure
to increase the productivity of plants.
Substances Azadirachtin isolated from
leaves and have insect repellent and
insecticidal  properties.  Nimbin  and
Nimbidin compounds possess anti-viral
activity. The main compounds of the oil
are Nimbidin and Nimbin and possess
anti-viral activity, which are used for
making several pharmaceutical
formulations and soaps including liquors,
ointments and cosmetics such as creams,
shampoos and hair tonic.

A whole plant has medicinally importance
and leaves are used for tooth pastes and
soaps. Tender twigs are commonly used as
tooth-brushes and to prevent bacteria and
pyorrhoea. Sap of Neem leaves is
considered valuable in skin diseases. The
juice of leaves with honey is prescribed to
jaundice and skin diseases. Decoction of
leaves is a bitter tonic and its action on
liver and especially given to patient in
chronic malarial fevers. An infusion of the
flowers is a tonic and given in stomachic.
A poultice of the flowers is applied to
relief of nervous headaches. The fruits are
prescribed for intestinal worms.
Keywords: Neem, Biopesticide, Fertilizer,
Medicine

Introduction

The Neem tree is indigenous to India and
it is used as anti-inflammatory; antipyretic,
antiarthritic, antigastric, antimalarial ulcer,
spermicidal, antifungal, antibacterial,
diuretic, hypoglycaemic, antitumour,
immunomodulatory. Neem oil, fruit and
the different by products such as seed cake
are used as bio pesticides, fungicides and
organic manures. Recently, a number of
agro-chemical businesses have realized the
potential of Neem and there has been a
growing interest towards Neem as an
organic alternative to industrial pesticides.
The action of Neem products as pest
control agents can be manifested at
different levels and in different ways. This
IS a very important point to be noted since
the farmer would be used to the “knock-
out’’ effect of chemical pesticides. Neem
extracts do not exhibit this type of effect
on pests but affect them in several other
ways.The significance of Neem as bio-
pesticide was realized by the modern
scientific community, as early as 1959,
when a German scientist in Sudan found
that Neem was the only tree that remained
green during a desert locust plague.
Literatures confirm that Neem can
effectively get rid of over 200 pest species
that affects plants. Neem extracts which is
a growth regulator and as well as a
powerful feeding. Azadirachtin is non-
volatile and an insect cannot prevent it by
smell but has to taste it, in order to respond
to it. A taste of azadirachtin stimulates at
least one 'deterrent neuron' in insects
which show an anti-feedant response. The
strength of 'deterrent neuron' responses has

29
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been correlated with the strength of anti-
feedant responses. Neem oil can also
suffocate mites, whiteflies, aphids and
other types of soft bodied insects on
contact. So it is clear that Neem does not
kill on contact, quite it inhibits feeding and
reproduction of the pests. As a fungicide,
Neem oil is mainly used as a preventative
and when disease is just starting to show.
It coats the leaf surface which in turn
prevents the germination of the fungal
spores. Neem oil is effective against rots,
mildews, rusts, scab, leaf spot and blights.
It is a very interesting property of Neem
products and unique in nature, since it
works on juvenile hormone. The insect
larva feeds when it grows and it sheds the
old skin and again starts growing. This
particular shedding of old skin is the
phenomenon of ecdysis or moulting is
governed by an enzyme ecdysone. When
the Neem components, especially
Azadirachtin enter into the body of larvae,
the activity of ecdysone is suppressed and
the larva fails to moult, remains in the
larval stage and ultimately dies. If the
concentration of Azadirachtin is not
sufficient, the larva manages to enter the
pupal stage but dies at this stage and if the
concentration is still less the adult
emerging from the pupa is 100 %
malformed, absolutely sterile without any
capacity for reproduction. Perusal of
literatures on Biopesticide and Medicine,
Khan and Wassilew 1987; Vanna 1976;
Singh et al. 1996; Jacobson 1995; Ketkar
and Ketkar 1995; Kraus 1995; Schmutterer
1995 and Vijayalakshmi et al.1995. In
this present study a description of Neem
used as a Biopesticide and medicine.
Neem used as a biopesticide

Neem is decomposed only slowly, leading
to a slower release of nutrients contained

in it. The slow release of nutrients is
attributed to the presence to the various
extractable principles in seed and cake and

Azadlrachta |nd|ca A. Juss

these extractives are used as rewarding
adjuvant for nitrogenous fertilizers such as
urea. It is estimated that out of the total
quantity of urea applied to crops, about 50-
70% is lost in various forms, thereby
reducing the availability of nitrogen to
crops. There is an age old practice in India
of blending Neem cake with urea. When
Neem cake is blended with urea, it forms a
fine coating and protects the loss of
Nitrogen by denitrification ensuring
regulated continuous availability of
nitrogen for a longer period, as per the
requirement of crops. Neem seed cake also
stimulates the phosphorus uptake slightly
but had no effect on potassium
uptake. The  natural  insecticides,
fungicides and bio-pesticides made out of
Neem have many advantages. Research
studies indicate that they are not harmful
to humans or animals. The pests will not
develop resistance over generations while
the beneficial insects like butterflies,
ladybugs, etc are spared. The soil is
enriched and extracts leave no residue in
the environment.
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According to the World Health
Organization, misuse or overuse of
chemical pesticides result in poisoning of
about 500,000 people resulting about a
million illnesses and about 20,000 deaths
in the Third World alone. Substituting
crude Neem extracts for expensive
chemical controls saves both money and
lives. In developing countries, most of the
earnings of farmers are spent on crop
protection chemicals. These results in a
nasty cycle of continued debt and thereby
the poverty, ill health and environmental
degradation.

Neem used as a medicine

Many compounds have been isolated from
different parts of Neem. Nimbidin, a major
crude bitter principle extracted from the oil
of seed kernels of A. indica demonstrated
several biological activities. From this
crude principle some tetranortriterpenes,
including nimbin, nimbinin, nimbidinin,
nimbolide and nimbidic acid have been
isolated. Neem has medicinally importance
and leaves are used for tooth pastes and
soaps. Tender twigs are commonly used as
tooth-brushes and to prevent bacteria and
pyorrhoea. Sap of Neem leaves is
considered valuable in skin diseases. The
juice of leaves with honey is prescribed to
jaundice and skin diseases. Decoction of
leaves is a bitter tonic and its action on
liver and especially given to patient in
chronic malarial fevers. An infusion of the
flowers is a tonic and given in stomachic.
A poultice of the flowers is applied to
relief of nervous headaches. The fruits are
prescribed for intestinal worms.

Result and discussion

The species occurs very common as a
large tree and plant grows in mostly all
parts of India. This knowledge is handed
down to generations through word of

mouth and is extensively used for the
treatment of various ailments as well as
used bio-pesticide. Neem checked to
growth of bacterial infection. It is used as
insecticides and fungicides. Thus Neem is
used to preparation of Ayurvedic
medicines as a traditional remedies and it
is used to cure for different diseases.
Conclusion

The research article has shown that bio-
pesticide made from natural botanical
source such as leaves and seeds of Neem
to use insecticides prepared from natural
raw materials and it has not adverse effects
on human health. Thus Neem is also used
in the treatment of various ailments
without any side effects.
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Introduction

Auricularia auricula-judae (Bull.) Queél.,
is known as the Jew's ear, wood ear or
jelly ear, it is a species of edible
Auriculariales fungus found worldwide.
The fruiting body is distinguished by its
noticeably ear-like shape and brown
colouration. It grows upon wood,
especially elder one and also as is a
weak parasite (on living wood) (Harding,
2008). It also causes white rot (Worrall et
al., 1997). The species was first mentioned
in the scientific literature as Tremella
auriculaby Linnaeusin his 'Species
Plantarum'in1753 and later described
by Jean  Baptiste  Francois  Pierre
Bulliard as Tremella auricula-judae in
1789. Bulliard transferred the species to
the genus Peziza. It was transferred
to Exidia by EM Fries in 1822. In
1860, Miles Joseph Berkeley described the
species as a member of Hirneola now
considered synonymous with Auricularia.
The species name, Auricularia auricula-
judae was given the by Joseph Schroter
(Quélet, 1886; Schroter, 1888). This name
comprises auricula, a Latin  word
meaning ear, and Judae, meaning of
Judas. The species has a wide distribution
of showing its ability to grow upon many
different kinds of wood, and showed great
variation in size, colour and shape.
Common names for the fungus which refer
to Judas can be traced back to at least the

end of the 16th century. The fungus yields
a famous medicine, in quinsies, which cure
sore throats, and strangulations.
Auricularia auricula-judae is for the first
reported on branches of living trees,
Mangifera indica and Azadirachta indica
India.

Materials and methods

Collection of samples

The mushroom was collected on branches
of a living tree of Mangifera indica and
Azadirachta indica from Jabalpur, MP,
28.6.2013 by R.K. Verma and on
Anogeissus latifolia, Kanker, CG. The
specimen were deposited in the mycology
herbarium of Forest Pathology Division,
Tropical Forest Research Institute,
Jabalpur, India  under  accessesion
Numbers, TF 3432 and TF3275.
Identification of fungus

Identification of fungal fruiting bodies has
done with help of relevant literature
(Acton and Sandler, 2001; Barrett, 1910;
Boa, 2004; Harding 2008; Lowy, 1952;
Mohanan, 2011; Sterry and Hughes, 2009;
Tiwari et al., 2013; Verma et al., 2008;
Young and Smith, 2005) and internet.
Results and discussion

Taxonomic description

Auricularia auricula-judae (Bull.) Quél.
(Figures 1-6)

Basionym: Tremella auricula-judae Bull.
Synonyms:
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Auricularia auricula (L.) Underw.
Auricularia auricula-judae var. lactea
Quiel.

Auricularia auricularis (Gray) G.W.
Martin

Auricularia lactea (Quél.) Bigeard & H.
Guill.

Auricularia sambuci Pers.

Exidia auricula-judae (Bull.) Fr.
Gyraria auricularis Gray

Hirneola auricula (L.) H. Karst.
Hirneola auricula-judae (Bull.) Berk.
Hirneola auricula-judae (Bull.) Berk. var.
auricula-judae

Hirneola auricula-judae var. lactea
(Quél.) D.A. Reid

Hirneola auricularis (Gray) Donk
Merulius auricula (L.) Roth

Peziza auricula (L.) Lightf.

Peziza auricula-judae (Bull.) Bolton
Tremella auricula L.

Classification

Kingdom: Fungi

Division: Basidiomycota
Class: Agaricomycetes
Order: Auriculariales
Family: Auriculariaceae
Genus: Auricularia
Species: A. auricula-judae

Fruiting bodies commonly growing
solitarily, it can also be in a group
or caespitose, normally 3 to 8 centimeters
across (Fig. 1-2). Hairs on the fruit body
are from 85 to 100um in length, and 5 to
6um in diameter (Fig. 3). It is distinctively
shaped, typically being reminiscent of a
floppy ear, though the fruit bodies can also
be cup-shaped. It is normally attached to
the substrate laterally or by a very short
stalk. The species has gelatinous, elastic

texture when fresh, become hard and
brittle when dry. The fruit bodies lost 90%
of their weight through dehydration. Fruit
bodies found all year, but are most
common during rainy season and in
autumn. They are hyaline, lack a central
strand and have rounded tips. The outer
surface is a bright reddish-tan-brown with
a purplish tint, often covered in tiny,
downy hairs of a grey colour. It can be
smooth, as is typical of younger
specimens, or undulating with folds and
wrinkles. The colour becomes darker with
age, inner surface is lighter grey-brown
and smooth. It is sometimes wrinkled,
again with folds and wrinkles, and may
have 'veins', making it appear even more
ear-like (Fig. 6). The spores can
sometimes be seen in a whitish mass on
the underside of the fruit body. The
species has elongated
cylindrical basidia with three transverse
septa (internal cross-walls dividing the
hyphae). Basidia 60-72 x 4-7.5 um;
sterigmata lateral, well developed, 3-4.5
um long (Fig. 4). The basidiospores white-
cream or yellowish, hyaline smooth, long
and sausage shaped, reniform-allantoid,
guttulate, measuring 14 - 18um x 6 - 8 pm
(Fig. 5). Spores are ejected from the
underside of the fruit bodies with as many
as several hundred thousand an hour, and
the high rate continues when the bodies
have been significantly dried.

Collection examined

On branches of a living tree of Mangifera
indica and Azadirachta indica, Jabalpur,
MP, 28.6.2013, R.K. Verma, on
Anogeissus latifolia, Kanker, CG
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Figure 3. Auricularia auricula-judae, cross section of fruit body showing zona pilosa and
internal structures and hair on the upper surface
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Figure 4. Auricularia auricula-judae, cross section of fruit body showing basidia

Figure 5. Auricularia auricula-judae, basidiospores
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Figure 6: Auricularia auricula-judae on Anogeissus latifolia, fruiting body showing ear like
structure

Hosts

Wood of deciduous trees and shrubs,
favoring elder one, Acer pseudoplatanus,
beech, ash, spindle, sycamore, dead or
dying branches of trees, on main trunk,
decaying logs, etc., growing in wet
evergreen and shola forests,
Eucalyptus woodland and rainforests, on
fallen logs, on branches of a living tree of
Mangifera indica, Azadirachta indica and
on logs of Anogeissus latifolia. De (1999b)
has also reported this fungus as a
mycoparasite on Schizopora paradoxa.
Distribution

Europe (United Kingdom), North
America, Asia (in India semi-evergreen to
evergreen and wet evergreen shoal

forests of Western Ghats, Madhya
Pradesh), Australia, South America, and
Africa

Avrtificial cultivation technique

The temperature of about 20-25°C and air
humidity of 50%-60% is suitable for
spawn running but fruiting needs over
80% humidity. Span running and fruiting

need ample amount of oxygen and little
carbon dioxide it does not need light. The
value of pH for hyphas growing is about 6-
6.5. Choose new rice straw, sawdust of
broadleaf tree, corncob, and fresh
cottonseed bran as raw material of
compost. Supplementary materials of
compost are: wheat bran, rice bran,
plasters stone and quick lime, etc. in the
following proportions:

1. Sawdust 78%, rice bran 20%, sugar
1%, plaster stone 1% dry compose:
water 1: 1.2~1.3

2. Sawdust of broadleaf tree 78%,
wheat bran 15%, soya flour 2%
quick lime 0.3%, plaster stone
0.2%

3. Sawdust 56.5%, corncob 30%,
wheat bran 16%, bean cake 2%,
quick lime 0.5%, plasters stone
0.5%

Making compost, firstly it must be evenly
mixed, secondly, moisture content must be
well controlled, and thirdly, the value of
pH must be just right and fourthly the
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contamination must be stopped. Bags used
for planting Auricularia auricula-judae is
a polypropylene plastic of 17 x 33 cm.
500g dry compost should be filled per bag.
Sterilization of compost is done to stop
contamination. Bags in autoclave/ pressure
cooker must not arrange too close and air
leak should be prevented. The bags can be
inoculated when room temperature falls to
about 30°C. The inoculation room should
be disinfected 1-2 days before inoculation.
The tools of inoculation must be cleaned
and lighted with 75% alcohol. The hands
of attending personnel should be washed
with soap and cleaned with 75% alcohol.
Put 4-5 grains of spawn in bag and press it
with hands to let the spawn and compost
contact fully. Stuff cotton plungers are put
into the bag in the end.

The cultivation bed should have been
prepared about 10 days before inoculation.
Choose a place for cultivation that is a
high, well ventilated and easy to drain off
water. The bed is 1.5 m wide. There is a
way for work between beds. Dry the beds
in the sun a few days, then spread 1-2 cm
river sand upon the surface of the bed.
Spread a coat of quick lime upon the sand.
Arrange the bags one by one. Cover with
curtain type cover-hay. The main tasks 20
days before spawn running is shading and
keeping air humidity, keep the temperature
at 20-25°C. Hyphas will reach 1/3 length
of the bag 20 days later. Look to
ventilation at this moment. Check the bags
whether have communicated competitor or
not. If yellow, red, green or blue, etc. spots
appear in the bags, that tells us the bags
have contaminated by competitor. Inject
the affected part, if it is not serious with
formalin, move the bags to another room
and culture them alone. Deeply bury the
bags that have been  seriously

communicated by competitor or burn them
to avoid polluting circumstance. The
hyphas will reach the bottom of bags after
about 50 days. Yellow or black water
drops will appear on the surface of
compost.

Put the surface of the bed in order again.
Take away the bags and sprinkle plenty of
water on the surface of the bed. If find
insects, sprinkle insecticide once. Cut the
mouth of bag along the lower part of
collapsible when water has seeped into the
bed. Then convert it upon the surface of
the bed and there must be interspaced
between bags. Cut a tear every 5-6 interval
to induce fruiting. Commonly a bag can be
cut three lines from top to bottom, 10-12
tear each line. The shape of each tear is
like "v". Each tear is about 1.5 cm square.
The purpose of cutting tears is to increase
illumination and stimulate fruiting. The
humidity must be above 80%. Cover the
bags with a straw curtain. If the humidity
is not high enough, sprinkle some water on
the curtain with sprayer and cover the
straw curtain with a sheet of plastic film.
The fruit body will grow about ten days
later.

Pick the fruit body, as it is 80% ripe. Stop
sprinkling seven days after picking.
Culture the bags in dark and promote the
continuous growth of fruit  body.
Commonly three crops would be
harvested. There are more 20 days
between flashes. The output of first crop
occupies 50% of total output. Dry the fruit
body by airing, drying in the shade would
be best. Don't dry in the sun. Then the fruit
body after drying can go on the market
(unicornbags.com/cultivation/auau.shtml)
(page visited on 17.1.2017).

Economic importance
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Auricularia auricula-judae has a soft,
jelly-like texture. Though edible, it was
not held in high culinary regard in the west
for many years. It has a mild flavor, and is
useful for mixed mushroom recipes, but is
still considered bland in the west. It can
be dried and rehydrated, sometimes
swelling to a very large size. Young
specimens are best, but the species is not
edible when raw, needing to be cooked
thoroughly. The whole fruit body can be
eaten, but should be thoroughly washed
before cooking. Cooking can sometimes
take a comparatively long time. The
nutritional content of 100g of dried fungus
is presented in Table 1. Fresh mushrooms
contain about 90% moisture. Dried
specimens may be ground up into a
powder and used to absorb excess liquid in
soups and stews, as it rehydrates into tiny
fragments. Wood ear mushrooms are
popular for their ability to add texture to
soups (Chinese hot and sour soup), stir-fry
and use as salad.

Table 1. Nutritional composition of dried
fruit bodies of Auricularia auricula-judae
Nutritional value per 100 g dried fruit
body

Energy 284 kcal (1,190 kJ)
Fat 0.73¢

Protein 9.25¢

Minerals

Calcium (16%) 159 mg

Iron (45%) 5.88 mg
Phosphorus (26%) 184 mg
Si Units, pug =micrograms, mg
=milligrams, 1U =International unit
Source: USDA Nutrient Database

Auricularia auricula-judae has been used
as a medicinal mushroom by many
herbalists. It was used as a poultice to treat
inflammations of the eye (Mabey, 1984) as

well as apalliative for throat problems. The
16th-century  herbalist John Gerard,
writing in 1597, recommended this fungus
for preparation of a liquid extract to cure a
sore throat similar to the Chinese soups
that prepared from A. polytricha. Carolus
Clusius, writing in 1601, also said that the
species could be gargled to cure a sore
throat (Barrett, 1910). Writing in 1694,
herbalist John Pechey
described A. auricula-judae reported it is
good to gargle the mouth or throat for cure
of Quinsy, and other inflammations of the
mouth and throat. When infused in water,
it is good in Diseases of the Eyes. There
are recorded medicinal usages from
Scotland, where it was again used as a
gargle for sore throats, and from Ireland,
where, in an attempt to cure jaundice, it
was boiled in milk (Applequist, 2004).
Medicinal use in Indonesiawas also
recorded in the 1930s (Boa, 2004) and was
more recently reported in modern-
day Ghana. A report for the 2005
Commonwealth  Forestry  Conference
examining the possible effects of
deforestation in southern Ghana on
medicinal and edible fungi found
that A. auricula-judae was in use as a
blood tonic (Apetorgbor et al., 2005).
Experiments in the 1980s concluded that
two glucans isolated from the species
showed potent anti-tumour  properties
when used on mice artificially implanted
with Sarcoma 180 tumours (Misaki et al.,
1981). Its show many biological activity
like Hypoglycemic, Hypocholesterolemic,
Anticoagulant  Activity,  Antioxidant
Activity / Hypocholesterolemic,
Anticomplement Activity, Polysaccharide
Flour / Antioxidant, Anti-Tumor Activity,
Hypolipidemic, Cerebral Ischemia/
Reperfusion Injury Protection,
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Comparative Anti-Tumor Activity,
Inhibition of Tumor Cell Growth In-Vitro,
Anti-Inflammatory, Antioxidant/
Functional Formula Diet, Polysaccharide
Antithrombotic Effect, Blood Lipids and
Bone Density Effect in Middle Aged
Obese Women, Exercise Endurance
Effects, Fruiting Bodies Melanin/ Natural
Colorant, Wound  Healing  Effect/
Polysaccharides (www.stuartxchange.org/Tain
ga n-daga) (page visited on 17.1.2017.
Further, research on genetically diabetic
mice showed that a polysaccharide
extracted from A. auricula-judae had
a hypoglycemic effect; mice fed with food
including the polysaccharide showed
reduced plasma glucose, insulin, urinary
glucose and food intake. Another chemical
extracted from the species was an acidic
polysaccharide, which showed
anticoagulant properties. The article
concluded that the polysaccharides from
these mushrooms may constitute a new
source of compounds with action on
coagulation, platelet aggregation and,
perhaps, on thrombosis. Research has
shown that A. auricula-judae can be used
to lower cholesterol levels (Yuan et al.,
1998).
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Major causes leading to the destruction of Sierra Leone forest estate
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Abstract

Sierra Leone’s forestry and wildlife sector
policy has been inadequate in addressing
contemporary issues in forestry governance
and management for the past decades. The
Forestry Act of 1988 remains the principal
legislation guiding the management and
regulation of forestry and forest reserves
within the country. The major causes of
forest destruction in Sierra Leone are
shifting cultivation, logging, fuel wood
collection, charcoal production,
infrastructural development, poverty,
wildfire and mining. Other minor causes
such as browsing, rodent’s hunts, arson and
societal activities are also considered a
threat but at low level. Political interference
in  managing forest resources, weak
management policies and outdated colonial
forest exploitation acts with inefficient
penalties have led to the lawless and mass
destruction of forest resources throughout
the country. Furthermore, inadequate
training and attitude of some forestry staff
country wide greatly contribute to the
current status of our forest by turning blind
eyes to illegal logging.It is recommended
that the government, local communities and
all stalk holders in educational institution in
Sierra Leone put hands on deck and carry
out mass reforestation and afforestation
drive of degraded lands as well as engaging
in sensitization campaign with posters and
hand bids if Sierra Leone is prepared to

preventfurther  forest degradation and
mitigate climate change in the near future.
Identified possible actions for mitigating and
reducing forest destruction in Sierra Leone
include; sound and robust forest
management and protection act to be
instituted  urgently,  enforcement  of
formidable punishment for defaulters,
incorporate forestry science into school
syllabus, employ more dedicated forest
guards and promote forest management on
various media in the country.

Keywords: Destruction,  degradation,
deforestation, environment, forest.
Introduction

Sierra Leone was once a well forested
country in the early 90s, but the closed
forest cover has been reduced from about
70% of the total land area in about 7 decades
period to only 5% of land area in 2000
(Allieu, 2011). Decreases in forest cover are
the result of multiple factors including
clearing for agriculture, logging (both legal
and illegal), mining, construction, fuel
wood, and charcoal production to name but
a few. Along the coastal areas, mangrove
forests cover approximately 286,000
hectares but these forests are also threatened
by unregulated use of wood for construction,
wood for smoking fish and fuel wood. The
major causes of deforestation are
anthropogenic in nature including shifting
cultivation, wild fires, fuel wood and
charcoal production, mining of minerals

© Published by Tropical Forest Research Institute, Jabalpur, MP, India

32



Van Sangyan (ISSN 2395 - 468X)

Vol. 4, No. 2,

Issue: February, 2017

such as diamond, iron ore, stone and sand
mining. Recent statistics shows that the
annual round-wood removals nationally for
firewood and charcoal accounted for about
95% while 3% for construction poles and
2% for timberbut post war rehabilitation
efforts have clearly changed the trend for the
worst because of increased pressure on
construction poles. Sierra Leone has
substantial mineral reserves in the form of
diamonds, bauxite, gold, iron, marine’s
reserves to name but a few but still depends
heavily on slash-and-burn agricultural
practice in rural areas. Timber logging,
clearing forest for cattle grazing, fuel wood
collection, and mining have contributed to

Table 1: Change in forest cover from 1990-2005

Total Forest Cover From 1990-2010
Forest cover 1990 (ha)

Forest cover 2000(ha)

Forest cover 2005 (ha)

Annual change 1990-2000 (ha/%)
Annual change 2000-2005 (ha/%)
Total change 1990-2005 (ha/%)
Change in rate (%)

Source: (Butler, 2006)

The decline of forest in Sierra Leone
presently has mostly been blamed on
logging, agriculture, infrastructural
development and investors but logging
usually starts the degradation of the
environment. In some case logging and
mining go hand in hand causing a lot of
destruction not only to the vegetation but
also the land which is torn apart. As a result
of these activities, valuable timber species
along the coastal became exhausted in the
19" and 20™ centuries (Omiyale, 2008).

the dramatic drop in forest cover in Sierra
Leone since 1980.Between 1990 and 2000,
Sierra Leone lost an average of 19,300
hectares of forest per year. This amounts to
an average annual deforestation rate of
0.63%. Between 2000 and 2005, the rate of
forest change increased by 0.68% to 7.3%
per annum. In total, between 1990 and 2005,
Sierra Leone lost 9.5% of its forest cover, or
around 290,000 hectares (Table 1). Until
2002, Sierra Leone lacked a forest
management system due to a brutal civil war
that resulted in tens of thousands of deaths
and the displacement of more than 2 million
people about one-third of  the
population(Butler , 2006).

ha

3.044.000
2.851.000
2.754.000
(19.300)  -0.63%
(19.400)  -0.68%
(290,000)  -9.53%

7.32%

Along the coastal areas mangrove forest
cover approximately 286,000 hectares but
these forests are also threatened by
unregulated use of wood for energy, fish
drying and boat making.

The direct driver of deforestation in Sierra
Leone for the past decades is agriculture
through shifting cultivation practices or the
slash and burn method of farming mostly
practiced in rural areas. Other important
drivers are logging (both legal and illegal),
mining, and unregulated use of wood for
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construction and fuel wood as well as for
charcoal production (GOSL, 2010). Despite
their large extent, rapid growth and
increasing importance at the local, national
and regional levels for the products and
service they provide, forest are not afforded
adequate prominence in forest policy,

planning and research. There is a general
lack of policies regulating and encouraging
forest management, use and conservation
(NCCP, 2015). From 2001 to 2014, the tree
cover loss of Sierra Leone amounted to
498,424 ha over the fourteen years period
(Figure 1).

170,278

113,303

m ha

29

30.546 33,926

18,596 15,310

28,5255 ,87820,924 16,356
N e Illl-ll

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Figure 1: Tree cover loss from 2001-2014 (Source: Global forest watch, (2014))

The above figure, clearly described the trend
of forest destruction according to years with
2014 and 2013 being the worst years in
forest destruction history in Sierra Leone.
Consequently, nothing much has been done
about this skyrocketed rate of forest
resources depletionnationwide and the worst
is still to happen.

Materials and methods

Sierra Leone is located in the West coast of
Africa between the 7" and 10" parallels
north of the equator and shares borders with
Liberia in the Southwest and Guinea from
Northeast to the Northwest with an area of
27,699 sq mi (71,740 sq km). A mean
annual rainfall of 2500-5000mm

common along the Atlantic coast but
however, decreases to 2000 mm on the
northern border. Sierra Leone has a hot
tropical climate with two pronounced
seasons: a rainy season from May to
November, and a dry season from December
to April. The rainy season has weather
patterns occurring in the following order:
thunderstorms and squalls for some months,
steady rains then thunderstorms and squalls
again. The country has four main
physiological regions, which run
approximately  northwest to southeast
direction. They are the coastal plains,
interior plains, interior plateau and the
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Freetown Peninsular Mountains and hills
(FAO/ UNDP, 1979).

Vegetation

The country currently display moderate
variety of vegetation such as closed high
forest, secondary forest, forest regrowth,
farm bush in the up land terrain. Mangrove
swamp, inland valley swamp, grassland,
bolilands characterized the lower terrain.
Both the high forest and tropical rain forest
exhibits unique characteristics such as
closed canopy 28-32 meters with big trees
with diverse plant species and abundant rain
fall.

Current socio-economic situation of
Sierra Leone

The current population of Sierra Leone is
estimated at 6.6 million people increasing at
the rate of 2.7% per annum giving a
population density ofabout 58
persons/kmz2standing on an area of 72,000
km? (Sierra Leone Population 2016). Access
to clean drinking water was limited to only
60% of population in 2015; life expectancy
at birth in 2016 is 51.683 for men and
52.248 for women.About 60% of the
population is below the poverty line defined
as earning less than 1 USD per day (World
Bank, 2010).

Data collection

The data collection method employed was
mainly desk review of relevant forest
literatures, observation and personal
communication  with  Districts  Forest
Officers, and other important environmental
stalk holders in society.

Activities leading to the massive forest
resources destruction in Sierra Leone
Sierra Leone is a developing country that
has just emerged from a civil war in 2003,

and is faced with numerous challenges in
combating the skyrocketed increase in forest
resource depletion nationwide. After the
civil war that left thousands of homes
destroyed, thousands killed, and thousands
becoming poorer, the forest was the only
source of survival for the grass root
population. Supplying fuel wood and
charcoal became a lucrative job for ordinary
Sierra Leonean as the energy need of the
capital city Freetown becomes a problem
simply because electricity availability in the
city was barely enough for the congested
capital. Logging and mining also increased
as there was no effective monitoring and law
strong enough to immediately stop illegal
logging and mining nationwide.Other threat
facing forest resources of Sierra Leone are:
poverty, urban development, population
growth, political  instability,  shifting
cultivation, charcoal burning among others.
Generally, human activities have been the
major causes of forest and land degradation
in Sierra Leone through the following ways:
shifting agriculture, deforestation,
urbanization, grazing, infrastructural
development, charcoal production and
mining (NAP, 2010).

Logging

Logging isamong the main principal culprit
of  environmental  degradation  and
destruction  throughout  the  world.
Indiscriminate logging is the order of the
day in Sierra Leone with little or nothing
being done to bring it to a halt especially
when top ranking officials secretly have
their hands in it. The importation of chain
saws from neighboring Liberia and Guinea
during the civil conflict and their
unregulated use in Sierra Leone contributed
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immensely to forest degradation in Sierra
Leone (lkotun and Algali 2006). Illegal
logging is very common in Sierra Leone and
the sawn timber mostly transported at night
to avoid tax payment and police
interrogation. The demographic pressure on
and exigencies over the years have created
the need for the exploitation of timber with a
direct effect on the land resources. In Sierra
Leone, timber is used mainly for housing,
furniture, boat building and export. The
following are timber species exploited in
Sierra Leone; Mahogany-Khayaanthotheca,
Entandrophragma utile, E. angolensi, E.
cylindricum, the African walnut
PlakenetiaconophoraTetracarpidiumconoph
orum , African cedar - Afzeliaafricana |,
African oak - Oldfieldiaafricana, African
teak-Chlorophoraexcelsa,
Terminaliaivorensis, Terminalia. superba,
Piptadeniastrumafricanum,
Danielliathurifera, Klainedoxagabonensis,
Brachystegialeonensis,  Albiziaferruginea,
Parkiabiolor, Xyliaevansii,
Ricinodendronheudelotii, Hannoaklaineana,
Irvingiagabonensis, Mimusopsheckelii,
Cathormionaltissimum,
Amphimaspterocarpoides,
Cynometraleonensis,  Tieghemellaheckelii,
Heritierautilis, Lophiraprocera,
Sacoglottisgabonensis,
Triplochitonscleroxylon,
Busseaoccidentalis,
Pentaclethramicrophyllaetc (Savill and Fox,
1967, Cole 1993, and Deighton, 1957).
Logging target large trees and hence these
trees are cut and removed, they destroy
small flora and fauna along the part they fall
thereby exposing the land surface. As a
result of indiscriminate logging, valuable

Parinariexcelsa,

and economic tree species are being
destroyed on a daily basis (NAP 2010).
Mining

Mining in Sierra Leone is characterized by
known deposits of rutile (a major source of
titanium), bauxite (used as an abrasive and
catalyst), titanic iron ore, diamonds, gold,
chromite (a major source of chromium),
platinum, lignite (brown coal), clays, and
base metals such as copper, nickel,
molybdenum (used to strengthen and harden
steel), lead and zinc. In Sierra Leone, mining
IS a major contributor to the Gross National
Product of the country.However, it negative
consequences are enormous. The mining
industry plays a significant role in the
destruction of forest ecosystems and in
consequence ecological problems on a daily
basis. The main minerals mine are
Diamonds, Bauxites, Rutile, Iron ore and
Gold which may involve various degrees of
land clearance and excavation. lllicit mining
is common in Sierra Leone and is mostly
practice by disgruntle and unemployed
youth with support from local business men
in exchange for low price of minerals
without paying any tax (World Bank, 2010).
In Sierra Leone, only big companies take
mining license and pay mining taxes, while
grass root groups of three or four or above
young men never pays task but yet cause
massive deforestation with their surface
mining practice.

Wildfire

Wildfire is common during the dry season
especially in the northern part of Sierra
Leone where savanna grass is the major
vegetation with extreme temperature as
compared to other regions of the country. At
rural level, people use wildfire as cheap
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labor for their farming activities and
hunting. However, the negative impact is
more than the positive impact because fire
outbreak destroys anything along its path.
Sometimes-even human beings are burned
when not controlled properly. Wildfire in
Sierra Leone is mostly caused by shifting
cultivation, careless smokers, children
hunting rodents, honey harvesters etc.
Reliable statistics on wildfire in Sierra
Leone is limited but some 200,000ha of land
area is estimated by the National
Environmental Plan as an average area
affected by wild fires every year. The
ecological effects that result from the
frequent occurrence of wildfires in Sierra
Leone include retardation in  the
development of natural vegetation towards a
forest climax, the arrest of vegetation
growth in some areas of the country and the
prevalence of a permanent savanna situation
(FAO, 2011).

Poverty

Sierra Leone was rated 183 out of 187
countries on the UN’s 2014 human
development index
(www.heritage.org/index/country/sierraleon
e). Poverty is a force to reckon with in Sierra
Leone and it is blamed onmostly corrupt
government officials because the country is
rich in mineral resources but development is
not realized. It is one of the biggest indirect
threats to national development, educational
advancement, natural resources management
and peace in Sierra Leone. Majority of the
population in rural areas depends entirely on
natural resources such as forests for their
livelihoodsas 60% of the population is living
below poverty line. These poor especially in
rural areas depend on biodiversity for food,

fuel, shelter, and medicines. Such high
demands coupled with unsustainable
practices of exploitation and utilization has
placed undue pressure on the natural
resource base and had a considerably
negative impact on biological diversity as
well (SLBTFA, 2007).

Infrastructural development

After the bloody civil war that last for 12
years and Kill tens of thousands and
destroyed 8,000 or more  homes,
infrastructural development became a major
priority in urban and peri-urban areas.
Government land grabbing/encroachment
became the order of the day most especially
around the Capital city Freetown. This
situation resulted in Government lands being
cleared by youth or some influential
community members who later partitioned
this lands and sell at their own price. The
persistent pressure from infrastructural
development is depleting forest resources at
an alarming rate and encouraging
desertification and land degradation faster
than projected. Through this encroachment,
forest reserves are cleared, water reservoir
storage capacity altered, secondary farm
bush destroyed, green belt demarcation
ignored and  vegetation  permanently
destroyed for settlements. These activities
have exposed the high hills in the city
leaving residents down the hills venerable to
big rolling stones, flooding and heavy
erosion as seen in the 2015flooding of
Freetown city.

Shifting cultivation

Slash and burn is the most popular farming
practice in Sierra Leone, especially in rural
areas and it involves total clearing and
burning of forest for farming. This method
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of farming has been practiced since colonial
days and it’s still the major form of farming
in Sierra Leone. This practice has
contributed to the conversion of virgin
forestlands to ordinary savanna and farm
bush on a yearly basis. At rural level,
shifting cultivation is the major source of
food security, income and livelihood
activities and the common means of growing
food for every day survival on communal
lands. The increase in population both in

- s
igure 2: shifting cultiva
Fuel wood and charcoal production
Sierra Leone is among the least developed
nations in the world with almost 90% of its
population depending on fuel wood and
charcoal for it energy need on a daily bases.
At rural level the only means of preparing
food that need cooking before consumption
is through firewood and charcoal use. With
the increase in the population and poverty
rate, the greater reliance on fuel wood and
charcoal energy, have led to forest
exploitation at a serious and devastating
level. The lack of employment in the
country has led to so many young men and
women to charcoal burning and fire wood

T ' Lt 5 e > ooy @
tion (Source; www.alamy.com cpx93g)

cities and at village levels is not only
affecting the fallow period but also depleting
forest resources at an alarming rate with
little or no action being taken to combat the
situation (GoSI 1989). This practice is the
major culprit of forest resources destruction
country wide and yet much is not being done
by the state actors to introduced and
encourage mechanized farming as other
developing nations has done so as to control
or minimize forest resource depletion.

YN,

collection on a large commercial scale for
sustenance and survival (World Bank 2010).
The role of government in tackling forest
degradation in Sierra Leone

Good governance is fundamental to
achieving positive and sustained
development outcomes in the forest sector,
such as efficiency in resource management,
an increased contribution to economic
development and environmental services,
and an equitable distribution of benefits
(FAO and ITTO, 2010).

Sierra Leone’s forestry and wildlife sector
policy has been inadequate in addressing
contemporary issues in forestry governance
and management for the past decades. The
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Forestry Act of 1988 remains the principal
legislation guiding the management and
regulation of forestry and forest reserves
while the Wildlife Conservation Act of 1972
guides the management and regulation of
wildlife and protected areas (GoSL, 1988).

Since 1988, the most completedforest
management document is the draft forestry
and wildlife sector policy design in 2015,
which is yet to be formallyadopted by the
government of Sierra Leone.  The 2015
draft policy however, includes a wide- range
of protection pre-amble covering
background issues and external sector
policies especially the overlapping mandates
in ministries when it comes to access and
protection of the forest but fail to address the
pressing sustainable management
component which is lacking in the forestry
sector. The documents if adopted and
implemented as written, it could halt the
lawless encroachment and destruction of
protected areas as well as forests reserves to
some extent. In 2008, Forestry Division
started a process of restructuring in order to
strengthen the institution’s capacity to
effectively carry out its mandate. This
initiative created three key functional units
within the division, and two other units for
financial and administrative support that cut
across the three key functional units. These
three functional units are the Commercial
Forestry unit, the Community Forestry Unit,
and the Conservation and Wildlife Unit.
However, the problem of forest depletion in

Sierra Leone goes far beyond creating white
collar functional unit offices while the actual
management of the remaining forests is of
little priority to decision makers. Also,
development exploitation and trade reforms
were introduced with cabinet approval of
regulations. The reforms standardized the
processes and guidelines for leasing
Community and Forest Reserves, issuing
logging permits, use of stumpage fees,
benefit sharing of proceeds of forest
exploitation,  transportation of  forest
products, urban tree management services,
export permits, import of chainsaws and
sawmills, registration of timber and wood
product enterprises, and also established a
Conservation Trust Fund (GOSL, 2010). Till
date, most of these reforms document
remain white elephant agreements on
shelves of senior government authorities
with little or no intention of enforcing them
fully in the near future. Despite the efforts of
Governments, several million hectares of
forestlands are converted to non-forest land
uses without prior authorization each year in
West Africa. Millions of additional hectares
of forests are exploited unsustainably and
thus become degraded, often beyond their
capacities to fulfill their ecological,
economic and social functions in the long
run. Increasingly, a significant proportion of
the world’s timber, as well as non-timber
forest products (NTFPs), are coming from
forests that have been or are being degraded
(FAO, 2009).
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Table 2: Direct cause of forest and land degradation in Sierra Leone (Source: SLBTFA (2007)

Causes Low | Medium High Critical Total Ranking
(@) (b) (c) (d) (C&D)

Logging 24 25 125 25 199 1
Mining 20 47 87 19 173 3
Wild bush fire 40 35 34 3 112 9
Expansion of settlements 19 39 65 23 246 6
Shifting cultivation 13 59 60 4 136 7
Refugee camp activities 25 38 57 2 128 8
Fire wood collection 8 45 101 28 182 2
Infrastructure 41 50 18 0 109 10
Charcoal production 20 43 95 14 172 4
Pollution (waste 21 42 42 3 108 11
disposal)

Tobacco growing 14 7 5 1 27 14
Tree crop plantation 55 40 47 5 147 3
Animal grazing 1 0 0 0 1 14

The need to conserve the remaining
Forest of Sierra Leone

In 2014, the global forest watch reported
that Sierra Leone has 208 million tons of
carbon stocks in living forest biomass alone.
The forestry sector contributed USD$ 225.1
million to the economy in 2011 which is
approximately 7.9% of the GDP of the
country (Global forest watch, 2014).Since
forest is priceless heritage, human survival
and sustainable economic development
depend fundamentally on proper
maintenance of natural resources. These
resources include trees, shrubs, ferns, soil,
laterite, streams, rivers, mushrooms raffia,
fruits, seeds, gum, resins, honey vegetables,
and wildlife including fishes, birds, and
snails. As a result of these benefits,
governments should be interested in the
management of forest resources in their
domain to provide the citizens with forest

goods and services (Udo, 2001).Sierra
Leone’s  rainforests, mangroves and
savannah forests use to host a high level of
endemic and (internationally) rare and
threatened species. The Upper Guinean
Forest ecosystem is listed on the World
Wildlife Fund’s (WWF) “Global 200 list of
critical regions for conservation and is
included as one of Conservation
International’s 34  global  biodiversity
hotspots (Brown and Crawford,
2012).Recent studies have revealed that
forest products, to a large extent, form an
integral part of rural food security strategies
as dependence of wild fruits is common and
could be linked to poverty (FAO, 1989,
FRS, 1998). The FRS (1998) report,
observed that millions of low income or land
less rural household depends on the
harvesting, processing and sale of forest
products as their main and sometime only

© Published by Tropical Forest Research Institute, Jabalpur, MP, India

40




Van Sangyan (ISSN 2395 - 468X)

Vol. 4, No. 2,

Issue: February, 2017

source of cash income to carry them through
during the lean or difficult periods of the
agricultural cycle (Dwumfour, 2006). FAO
(1990) had reported of worsening situation
of degradation of tropical forests in West
Africa in which Sierra Leone is a
component.In Sierra Leone, scale of public
and private plantation establishment is very
low. Most plantations are in the public
sector and the management has been very
poor due to non-budgetary allocations.
Where valuable plantation such as teak
(Tectonagrandis,Pinuscarabeae and
Gmelinaarborea) exists they are improperly
harvested for overseas market at giveaway
pricesOmiyale (2008). UNDP (2015)
reports stated that fluctuations in rainfall in
Sierra Leone has been aggravated by loss in
vegetation cover from anthropogenic
activities (slash and burn, charcoal

FREETOWN

production, excessive firewood collection,
illegal timber logging among others).
The country has 2,090 known species of
higher plants, 147 mammals, 626 birds, 67
reptiles, 35 amphibians, and 99 fish species
FAO (2005).1f the above biodiversity is to
survive for the next decade, then urgent
forest management policies need to be put in
place and implemented. Several factors,
including hydrological conditions, such as
the frequency and duration of flooding,
depth of the water level, soil type, and
physiography determine the vegetation and
composition  of  plant  communities
(Asamoahet al., 2012).
The figure below shows the devastated
nature of the forest resources in Sierra
Leone. According to the figure, 55% of the
country land area is in a secondary growth
farm bush status and it is yet threatened by
anthropogenic activities.

VEGETATION

Figure 3: Sierra Leone Vegetation zones (Source: University of Texas)
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Conclusion
With the current impacts of climate change,
population growth, technological

advancement and the demand for better
standard of living, the remaining forest of
Sierra Leone will not last for a decade if
proper management policies are not put in
place and implemented urgently. Sierra
Leone is endowed with natural resources
such as forest, rivers, wetlands, rich in
biodiversity especially forest that the rural
poor depends on as a safety-net for food,
services and income, but the major problem
is lack of expert knowledge to help in the
achievement of one of the millennium
development  goals  connected  with
management of our natural resources on a
sustainable basis. Due to the drastic decline
in mature forest cover and the continual
pressure of population growth and
rudimentary farming techniques practiced,
the status of the forest resources in Sierra
Leone is considered at risk. Shifting
cultivation, logging, fuel wood and charcoal
production, infrastructural development,
poverty, wildlife and mining remain the
major threats to forests in Sierra Leone.
Inadequate training and attitude of both
senior and junior forestry staff within the
country is greatly contributing to the current
status of our forests.At the same time, global
climate change is having a major effect on
forest ecology, while the drivers of
deforestation and degradation, many of
which lie outside the forest sector, are
intensifying in their effects, with the
pressures of population growth and
consequent anthropogenic activities in and
around the forests in the West African sub-
region.While the forest resources serve

practically all people, animals and plants on
the continent, it is mainly people that
destroy and degrade these resources, with
the main drivers of deforestation and forest
degradation in Africa being farmers at both
small holder and large scale (intensive)
levels, and including livestock husbandry
(AFF, 2015).

The way forward

e A well-managed tropical forest is a
constantly self-renewing resource. It
produces many thousands of benefits
among which are high quality
timber, poles, rattan and rubber, fuel
wood, charcoal, fruits, nuts, minor
products of high economic value
such as dyes and medicines.

e For long term forest resource
sustainability, the government should
incorporate into school syllabus and
university programs forestry
disciplines and encourage every
citizen to protect and plant more
trees.

e With the alarming rate of forest
destruction in the country, the
Government has to put in place a
robust forest protection measures
with heavy penalty regardless of
social, political and financial status
of defaulters.

e For a better national awareness
raising on the importance of forests,
the government, local communities
and all educational institutions in
Sierra Leone should carry out a
sensitization campaign and
encourage mass reforestation and
afforestationprogrammesat
community level.
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e Forestry Division should be made a
Ministry on its own with the number
of staffs increased especially forest
guards, patrol men and rangers for
the effective monitoring and
protection of the remaining forest
areas throughout the country.

e |t will be vital to plan, encourage
and carry out large scale enrichment
planting of economic plant species in
degraded forest within the country.

e More forest base research institutions
should be established in order to
conduct research, train both the
middle man power and professionals
in  forest resource  protection,
conservation and management.
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Introduction

The term pesticide covers a wide range of
compounds including insecticides,
fungicides, herbicides, rodenticides,
molluscicides, nematicides, plant growth
regulators and others. Among these,
organochlorine (OC) insecticides, used
successfully in controlling a number of
diseases, such as malaria and typhus, were
banned or restricted after the 1960s in most
of the technologically advanced countries.
The introduction of other synthetic
insecticides —  organophosphate  (OP)
insecticides in the 1960s, carbamates in
1970s and pyrethroids in 1980s and the
introduction of herbicides and fungicides in
the 1970s-1980s contributed greatly to pest
control and agricultural output. Ideally a
pesticide must be lethal to the targeted pests,
but not to non-target species, including man.
Unfortunately, this is not the case, so the
controversy of use and abuse of pesticides
has surfaced. The rampant use of these
chemicals, under the adage, 'if little is good,
a lot more will be better' has played havoc
with human and other life forms.
Production and usage of pesticides in
India

The production of pesticides started in India
in 1952 with the establishment of a plant for
the production of BHC near Calcutta, and
India is now the second largest manufacturer

of pesticides in Asia after China and ranks
twelfth globally (Mathur, 1999). There has
been a steady growth in the production of
technical grade pesticides in India, from
5,000 metric tons in 1958 to 102,240 metric
tons in 1998. In 1996-97 the demand for
pesticides in terms of value was estimated to
be around Rs. 22 billion, which is about 2%
of the total world market. The pattern of
pesticide usage in India is different from that
for the world in general. The use of
herbicides and fungicides is correspondingly
less heavy. The main use of pesticides in
India is for cotton crops (45%), followed by
paddy and wheat.

Benefits of pesticides

The primary benefits are the consequences
of the pesticides' effects — the direct gains
expected from their use. For example the
effect of killing caterpillars feeding on the
crop brings the primary benefit of higher
yields and better quality of cabbage. The
three main effects result in 26 primary
benefits ranging from protection of
recreational turf to saved human lives. The
secondary benefits are the less immediate or
less obvious benefits that result from the
primary benefits. They may be subtle, less
intuitively obvious, or of longer term. It
follows that for secondary benefits it is
therefore more difficult to establish cause
and effect, but nevertheless they can be
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powerful justifications for pesticide use. For
example the higher cabbage yield might
bring additional revenue that could be put
towards children's education or medical
care, leading to a healthier, better educated
population. There are various secondary
benefits identified, ranging from fitter
people to conserved biodiversity.

Improving productivity

Tremendous benefits have been derived
from the use of pesticides in forestry, public
health and the domestic sphere and of
course, in agriculture, a sector upon which
the Indian economy is largely dependent.
Food grain production, which stood at a
mere 50 million tons in 1948-49, had
increased almost fourfold to 198 million
tons by the end of 1996-97 from an
estimated 169 million hectares of
permanently cropped land. This result has
been achieved by the use of high-yield
varieties of seeds, advanced irrigation
technologies and agricultural chemicals.
Similarly outputs and productivity have
increased dramatically in most countries, for
example wheat vyields in the United
Kingdom, corn yields in the USA. Increases
in productivity have been due to several
factors including use of fertilizer, better
varieties and use of machinery. Pesticides
have been an integral part of the process by
reducing losses from the weeds, diseases
and insect pests that can markedly reduce
the amount of harvestable produce.
Moreover, in the environment most
pesticides undergo photochemical
transformation to produce metabolites which
are relatively non-toxic to both human
beings and the environment.

Protection of crop losses/yield reduction

In medium land, rice even under puddle
conditions during the critical period
warranted an effective and economic weed
control practice to prevent reduction in rice
yield due to weeds that ranged from 28 to
48%, based on comparisons that included
control  (weedy) plots (Behera and
Singh, 1999). Weeds reduce yield of dry
land crops by 37—-79%. Severe infestation of
weeds, particularly in the early stage of crop
establishment, ultimately accounts for a
yield reduction of 40%. Herbicides provided
both an economic and labour benefit.
Vector disease control

Vector-borne diseases are most effectively
tackled by killing the vectors. Insecticides
are often the only practical way to control
the insects that spread deadly diseases such
as malaria, resulting in an estimated 5000
deaths each day (Ross, 2005). In 2004,
Bhatia wrote that malaria is one of the
leading causes of morbidity and mortality in
the developing world and a major public
health problem in India. Disease control
strategies are crucially important also for
livestock.

Quality of food

In countries of the first world, it has been
observed that a diet containing fresh fruit
and vegetables far outweigh potential risks
from eating very low residues of pesticides
in crops. Increasing evidence shows that
eating fruit and vegetables regularly reduces
the risk of many cancers, high blood
pressure, heart disease, diabetes, stroke, and
other chronic diseases. discussed the
nutritional  properties of apples and
blueberries in the US diet and concluded
that their high concentrations of antioxidants
act as protectants against cancer and heart
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disease. Lewis attributed doubling in wild
blueberry  production and subsequent
increases in  consumption chiefly to
herbicide use that improved weed control.

Other areas — transport, sport complex,

building
The transport sector makes extensive use of
pesticides, particularly herbicides.

Herbicides and insecticides are used to
maintain the turf on sports pitches, cricket
grounds and golf courses. Insecticides
protect buildings and other wooden
structures from damage by termites and
wood boring insects.

Hazards of pesticides:

Direct impact on humans

If the credits of pesticides include enhanced
economic potential in terms of increased
production of food and fibre, and
amelioration of vector-borne diseases, then
their debits have resulted in serious health
implications to man and his environment.
There is now overwhelming evidence that
some of these chemicals do pose a potential
risk to humans and other life forms and
unwanted side effects to the environment
(Jeyaratnam, 1981). No segment of the
population is completely protected against
exposure to pesticides and the potentially
serious  health  effects, though a
disproportionate burden is shouldered by the
people of developing countries and by high
risk groups in each country (WHO, 1990).
The world-wide deaths and chronic diseases
due to pesticide poisoning number about 1
million per year. The high risk groups
exposed to pesticides include production
workers, formulators, sprayers, mixers,
loaders and agricultural farm workers.
During manufacture and formulation, the

possibility of hazards may be higher because
the processes involved are not risk free. In
industrial settings, workers are at increased
risk since they handle various toxic
chemicals including  pesticides, raw
materials, toxic solvents and inert carriers.
OC compounds could pollute the tissues of
virtually every life form on the earth, the air,
the lakes and the oceans, the fishes that live
in them and the birds that feed on the fishes
(Hurley et al., 1998). The US National
Academy of Sciences stated that the DDT
metabolite DDE causes eggshell thinning
and that the bald eagle population in the
United States declined primarily because of
exposure to DDT and its metabolites.
Certain environmental chemicals, including
pesticides termed as endocrine disruptors,
are known to elicit their adverse effects by
mimicking or antagonising natural hormones
in the body and it has been postulated that
their long-term, low-dose exposure is
increasingly linked to human health effects
such as immune suppression, hormone
disruption, diminished intelligence,
reproductive abnormalities and cancer.
Impact through food commaodities

For determining the extent of pesticide
contamination in the food stuffs, programs
entitled ‘Monitoring of Pesticide Residues in
Products of Plant Origin in the European
Union’ started to be established in the
European Union since 1996. In 1996, seven
pesticides (acephate, chlopyriphos,
chlopyriphos-methyl, methamidophos,
iprodione, procymidone and chlorothalonil)
and two groups of pesticides (benomyl
group and maneb group, ie.
dithiocarbamates) were analysed in apples,
tomatoes, lettuce, strawberries and grapes.
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An average of about 9 700 samples has been
analysed for each pesticide or pesticide
group. For each pesticide or pesticide group,
5.2% of the samples were found to contain
residues and 0.31% had residues higher than
the respective MRL for that specific
pesticide. Lettuce was the crop with the
highest number of positive results, with
residue levels exceeding the MRLs more
frequently than in any of the other crops
investigated. The highest value found in
1996 was for a compound of the maneb
group in lettuce which corresponded to a
mancozeb residue of 118 mg/kg. In 1997, 13

pesticides (acephate, carbendazin,
chlorothalonil, chlopyriphos, DDT,
diazinon, endosulfan,  methamidophos,
iprodione, metalaxyl, methidathion,

thiabendazole, and triazophos) were
assessed in five commodities (mandarins,
pears, bananas, beans, and potatoes).

Impact on environment

Pesticides can contaminate soil, water, turf,
and other vegetation. In addition to killing
insects or weeds, pesticides can be toxic to a
host of other organisms including birds, fish,
beneficial insects, and non-target plants.
Insecticides are generally the most acutely
toxic class of pesticides, but herbicides can
also pose risks to non-target organisms.
Surface water contamination

Pesticides can reach surface water through
runoff from treated plants and soil.
Contamination of water by pesticides is
widespread. The results of a comprehensive
set of studies done by the U.S. Geological
Survey (USGS) on major river basins across
the country in the early to mid- 90s yielded
startling results. More than 90 percent of
water and fish samples from all streams

contained one, or more often, several
pesticides (Kole et al.,2001). Pesticides were
found in all samples from major rivers with
mixed agricultural and urban land use
influences and 99 percent of samples of
urban streams (Bortleson and Davis, 1987—
1995). The USGS also found that
concentrations of insecticides in urban
streams commonly exceeded guidelines for
protection of aquatic life (U.S. Geological
Survey, 1999). Twenty-three pesticides were
detected in waterways in the Puget Sound
Basin, including 17 herbicides. According to
USGS, more pesticides were detected in
urban streams than in agricultural streams
(US Department of the Interior, 1995). The
herbicides 2,4-D, diuron, and prometon, and
the insecticides chlorpyrifos and diazinon,
all commonly used by urban homeowners
and school districts, were among the 21
pesticides detected most often in surface and
ground water across the nation.

Ground water contamination

Groundwater pollution due to pesticides is a
worldwide problem. According to the
USGS, at least 143 different pesticides and
21 transformation products have been found
in ground water, including pesticides from
every major chemical class. Over the past
two decades, detections have been found in
the ground water of more than 43 states.
During one survey in India, 58% of drinking
water samples drawn from various hand
pumps and wells around Bhopal were
contaminated with  Organo  Chlorine
pesticides above the EPA standards. Once
ground water is polluted with toxic
chemicals, it may take many years for the
contamination to dissipate or be cleaned up.

© Published by Tropical Forest Research Institute, Jabalpur, MP, India

48


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2984095/#CIT0077
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2984095/#CIT0015
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2984095/#CIT0015
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2984095/#CIT0163
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2984095/#CIT0165

Van Sangyan (ISSN 2395 - 468X)

Vol. 4, No. 2,

Issue: February, 2017

Cleanup may also be very costly and
complex, if not impossible.

Soil contamination

A large number of transformation products
(TPs) from a wide range of pesticides have
been documented (Barcelo and
Hennion, 1997). Not many of all possible
pesticide TPs have been monitored in soil,
showing that there is a pressing need for
more studies in this field. Persistency and
movement of these pesticides and their TPs
are determined by some parameters, such as
water solubility, soil-sorption constant.
Pesticides and TPs could be grouped into:(a)
Hydrophobic, persistent, and
bioaccumulable pesticides that are strongly
bound to soil. Pesticides that exhibit such
behavior include the organochlorine DDT,
endosulfan, endrin, heptachlor, lindane and
their TPs. Most of them are now banned in
agriculture but their residues are still
present. (b) Polar pesticides are represented
mainly by herbicides but they include also
carbamates, fungicides and some
organophosphorus insecticide TPs. They can
be moved from soil by runoff and leaching,
thereby constituting a problem for the
supply of drinking water to the population.
The most researched pesticide TPs in soil
are undoubtedly those from herbicides.
Effect on soil fertility (beneficial soil
microorganisms)

Heavy treatment of soil with pesticides can
cause populations of beneficial soil
microorganisms to decline. According to the
soil scientist Dr. Elaine Ingham, “If we lose
both bacteria and fungi, then the soil
degrades. Overuse of chemical fertilizers
and pesticides have effects on the soil
organisms that are similar to human overuse

of antibiotics. Indiscriminate use of
chemicals might work for a few years, but
after awhile, there aren't enough beneficial
soil organisms to hold onto the nutrients”
(Savonen, 1997). For example, plants
depend on a variety of soil microorganisms
to transform atmospheric nitrogen into
nitrates, which plants can use. Common
landscape herbicides disrupt this process:
triclopyr inhibits soil bacteria that transform
ammonia into nitrite glyphosate reduces the
growth and activity of free-living nitrogen-
fixing bacteria in soil. and 2,4-D reduces
nitrogen fixation by the bacteria that live on
the roots of bean plants reduces the growth
and activity of nitrogen-fixing blue-green
algae and inhibits the transformation of
ammonia into nitrates by soil bacteria
mycorrhizal fungi grow with the roots of
many plants and aid in nutrient uptake.
Contamination of air, soil, and non-target
vegetation

Pesticide sprays can directly hit non-target
vegetation, or can drift or volatilize from the
treated area and contaminate air, soil, and
non-target plants. Some pesticide drift
occurs during every application, even from
ground equipment. Drift can account for a
loss of 2 to 25% of the chemical being
applied, which can spread over a distance of
a few yards to several hundred miles. As
much as 80-90% of an applied pesticide can
be volatilised within a few days of
application. Despite the fact that only
limited research has been done on the topic,
studies consistently find pesticide residues
in air. Nearly every pesticide investigated
has been detected in rain, air, fog, or snow
across the nation at different times of the
year (U.S. Geological Survey, 1999). Many
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pesticides have been detected in air at more
than half the sites sampled nationwide.
Herbicides are designed to kill plants, so it is
not surprising that they can injure or Kkill
desirable species if they are applied directly
to such plants, or if they drift or volatilise
onto them. Many ester-formulation
herbicides have been shown to volatilise off
treated plants with vapors sufficient to cause
severe damage to other plants.
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The article deals with the biosphere reserves
in World Network of Biosphere Reserves
(WNBR). Currently, there are 669 biosphere
reserves in 120 countries, including 16
transboundary sites in WNBR. Vision and
mission statements for the WNBR within the
Man and the Biosphere (MAB) programme
are also highlighted.

Introduction

The UNESCO World Network of Biosphere
Reserves (WNBR) covers internationally
designated protected areas, each known
as biosphere reserves, that are meant to
demonstrate a balanced relationship between
people and nature (e.0.
encourage sustainable development)
(https://en.wikipedia.org/wiki/World_Netwo
rk_of_Biosphere_Reserves).

Biosphere reserves are sites of excellence
for testing innovative approaches to
sustainable development where scientific
knowledge and governance modalities are
combined to reduce biodiversity loss,
improve livelihoods and enhance social,
economic and cultural conditions for
environmental sustainability.

Of special importance are the involvement
of local communities and the participation of
all the interested stakeholders in the
planning and the management of entire area.
Biosphere reserves seek to integrate the

three main functions: Conservation of
biodiversity and cultural diversity, economic
development that is socio-culturally and
environmentally sustainable and logistic
support for research monitoring,
environmental education and training. Each
biosphere is divided in three main zones:
core zone for conservation, monitoring and
non-destructive  research, buffer zone
surrounding or adjoining core area for
activities compatible with sound ecological
practices and transition zone for activities
where stakeholders work together to
sustainably manage the area’s resources.
Biosphere reserve serve as learning and
demonstration sites within the frame work
on sustainable development. Biosphere
reserve offer valuable contribution to the
achievement of Millenium Development
Goals (MDGs) in  particular  on
environmental sustainability. Within the
World Network of Biosphere Reserves
(WNBR), information, experiences and
ideas are shared and exchanged at sub-
regional, regional and international level.
Currently, there are 669 biosphere reserves
in 120 countries, including 16 transboundary
sites in WNBR (Table 1)
(https://en.wikipedia.org/wiki/World_Netwo
rk_of Biosphere_Reserves).
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Table 1: Biosphere reserves by regions

Regions Number of biosphere reserves Countries

Africa 70 28

Arab States 30 11

Asia and the Pacific 142 24

Europe and the North America 302 36

Latin America and the Caribbean 125 21

Total 669 120*

*Include 16 transboundary sites.

Vision statement for the World Network Man and the Biosphere (MAB)

of Biosphere Reserves (WNBR) within the
Man and the Biosphere (MAB)
programme

The World Network of Biosphere Reserves
of the Man and Biosphere Programme
consists of a dynamic and interactive net
work of sites of excellence
(https://www.bfn.de/fileadmin/MDB/docum
ents/themen/gebietsschutz/Madrid_Action_P
lan_en.pdf). It fosters integration of people
and nature for sustainable development
through participatory dialogue, knowledge
sharing, poverty reduction and human well-
being improvements, respect for cultural
values and society’s ability to cope with
change, thus contributing to the Millennium
Development Goals (MDGs). Accordingly,
the WNBR is one of the main international
tools to develop and implement sustainable
development approaches in a wide array of
contexts.

Mission statement for the World Network
of Biosphere Reserves (WNBR) within the

programme
To ensure environmental, economic and
social including cultural and spiritual
sustainability through (https://www.bfn.de/
file  admin/  MDB/documents/themen/
gebietsschutz/Madrid_Action_Plan_en. pdf):
development and coordination of a
worldwide network of places acting as
demonstration areas and learning sites with
the aim of maintaining and developing
ecological and cultural diversity and
securing ecosystem services for human well-
being; development and integration of
knowledge including science for advancing
understanding of interactions between
people and the rest of nature; building global
capacity for the management of complex
socio-ecological systems particularly
through encouraging greater dialogue at the
science policy interface, environmental
education and multi-media outreach to the
wider community.
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Freror & S s o A R ST o A
Fr s w® € S agEE ST T
TEAITRAT TAT FFIEE THle gRT 394
Tt # gfREfda & ST @ g ) e
g H ooy R|Tor, ST F AR
TAT FFIAEE THTS T FaTSd TR T
Feraerg T = g e Gfs e v &

AT AT &A1 § IR A gl FLA AT

Qo TSTdAT &l AT & TIAT SMad

T § qITY TRt ST | |
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Trouft
Uit ag AT g gl AT g qrel &l
SITAT T T AT ST g |
T Troeft
FaTe it o &1 g AN Sl AT T
STELAT o qTel Td JATRT JATLIOT g T
FLATE |
Trguft fwior ¥ ST St AT
Troft fRHTor 3 Suered i &
AFLTRATTATE I T = T
TA/[EFET AT | T T TgLls dh SaTs FiT
<7 =R s gt sere-aete w1 G,
THLH T T | ITATA gl ST a7
HE /@A A2 I F 3T T | Tt
& forT Trwe fogt 9e¥ s=et gt g | 37
Iueree i T gt sr=eft Al € v el
TTATS AT A& o TTE a0l THET FT STINT
FLAT ATRT | AUt HHTOT ATAT S8 T
o & ST AT AT & q9q gl AT |
Trquft 27 ATOT UHT STg 92 AT A7
ol T s H 9
T e

TAT TIAUI | ITAT o [RTE il 3= e
T AW | THT B oAt # oft art &
SUAeYdl d«l YgAl Afgy | 9o H
FATRAT #1777 10 Hiew x 1 diex qo7 v
T § T FATET 0.5 Hiex & T W
g =R (e 1) e f=rE, Mers-
TETE F o qEaTed wd Fdd § gaaT ar |
are A e & SET FTRAEl SHI AT
g & @A 0.5 FE ST, A= AT AL 6

qHAA aFTET AT | ot & F31 36 11
BIe-gre qre i aor vd et T2 arelt g
¥ FA & T Ot & d|-a §g g9
TEAT AMRT FAAET FET 6 HTEAT ZHAT
FTRT |

ST Hargor

ST 9T AT XA o (70 T aeq® g &
ST TR LA g UH JeAT HT 79 AT
ST SRt T &t g, = Awtea g, g4
Hle T TRT TR &F TAT I A Ag T a8
Afer® g T 9gd FH &1 | THAd BAl &l
TATH €T F T@THL AT [ [HR1AdT ATRY
| AT | TR o T, ST il TH(d &
FER T g9 AT FE § @ AT |
AT AT FATE | TF Tq€2 SISl1 I 23-9F,
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w1 fawfea o srafiag ST T e T T A
=R (B 2) |

=Tl T H=TXT

TITH T H T ST AT AT R F Tt
fReal, ufefrefiw £ afo=d, Tt Fag f
gfort, e &t et a1 feadrese &9 A
et & wEAr =Ty (| 3) | 8= &

oo gofa &1 71w, i AT & v

== 3 o 1 =TT

T, TFTHe0T TS, qIrE sMie v

STHHRTET ATAT T ALHRT 9T F e AT
TAETT 9L =TT 41 AR | T 9Tl
T WS F&T H TEAT ATQU | WS Fef il
AT T B9l HIAT T g, Taf  arHaE! &
TR AT BT T <11 o & T g1 A1Me0 |
100 et 97 ® 15 et fhesdt &
fEaTa & qaTs FEAT AR | A0S T AT

T R F 2 Hiex it TATE qTEF WAL

TIAAT AT | HSTXOT § Tgol WL el T

ATF-TRE Y TET-Fihe AT AT A0 |
ATee & feedl, Sfer, avfat, 2t st
T AT | 2 B2 6 4 T BT H 6 = A
AT 9T AT , doddl F Fele I TGl
TR |

i IT=R
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of TS & T AT I & o0 qars 93 il
T THIA o AT AT AT ITATT HTAT
FIRT SIF 5 F T qT § T9a-Fosr a9
& forT garey T, geEdl 9qg A7 3 9uY
9w A w0 T, gewiE e,
BT A eh ¥ ATS TETIAAT UF Srel o,
TS gIAT o [H-T9 qigar arer =l o
5, 10, 15, 20 fae a1 sAfgs @w7g %
STATT FLAT AT | ITATT TATT AT

T ITHT | TSR AL IR FEAT AR |
T ITH FLAT

FHieTd F 9T AT FA o oIy wqeey g7 T
rETSt /10 T 22 F.HY, FFY qAT 1.5 AT 5
THT, ®IT AT AIATS ATSAT FHieT ST 6T
STTCT 8 | e ST %A & Ugel ATETel &l
ot BT # S 1 e W
ATETSA & q ATLETE AT & Fied FH
ST 2 |

qre Y @ U gIeT

el FT ITH gy F 0 FGHI-IHT 9W
FaeTRaEe FHEE, FeeaEr T
AT IHEdd Hd TgAT ATeu | ST, Fha
T AT AN F F919 g (@AUAT 6l qTg
ﬁiﬂl(d“l"’ll(*(dlﬂ%‘{l

AqLTF qIAT

T 1 T grE, SLuEHEr uTsey,
TATREH aTfeedl T T, Aeadrzse ofie &t
e, aietrfim &1 aferst, gt #92 A
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foheamdY, FIAdTE, Toeil, AT, TET e
AELTF SIS

it G=rer | AT, FraET, gUAE, Tead,
Foglal, auTal, drs], F=1, T, god,
= FaEr @, @ RERT 2q
AT, TTE, TET GAT U FAAL, AHST hl
g, afeadt, de, T ST 797 arfe 411 30
HeX WY aTAT oq gHT Iueed TgAT
ELEL

AT LT

TS TH(E  (FEAF  GE qEETT
)

TH GAAT § & eq/qte i afert § w2
& for gar o (T ) g Fvuree
FaTe T STaT § | e wefid (= 4) @

AEFLTFATTAT 2.5 AT 4 FEATAT i HIeX

FT TEIAT F HE, GXIdAE AT AT FeT-

FLHS FH FGle-BIe ZHST H HET AT 2 |

Fle-gle Ths F9 TAT | st 7 fFafeq

=1 4 Fex wehw

FHL W W7 ATAT g | AL AT argr U
it da A =Egw (T 4 TF 5)

grat &, Tl &l AgraT § FFIEe aAT a7l
STraTopett 7 [E AT 9T 2t et @ | afe
LUt AT % 919 FFIES Tahs ITeAsd
el g a1 98 FTE T THeT &l I=1 A g §
STgt % T "IAT ° GATERTT dT AT 2r agt
U THET FL HEAEE AT AT § | FHEAEE
THIS % FAY § FE T THSL HT ST AT
TZEAT T TH T T ¢ 6 TR &7 &
=rer AT (seTe) dr afet 5 Hex g ar
ST AT A T 1 Hew g1 vew e #
E16 1 O O 1 O ) E ) L | LY

1. STEa Y AN il“‘“

Ladie

ferered Seat g1 smu (o 5) | FFree a9
¥ forT 2 &1 guT-guT u¥ 4, 8, 12, 18,
24, 30 faF & v 9¥ AAed-Tded &d
g ST gTeT @t =TS Fd Ed g | 9T
AT ATIF gl BT AT FiTh AT
T STA T2 ITHT T8 IRIT S I qcd
I % AT TEHL A Gl ST qAT FFI e
H O dcdl T Tdad T TgIAT | FFIee
AT H qTTRH &7 9T &9 @1 1A 8
Fith 50 &t afcaza & srfas qroee
JEd IT AHIhIoT SHETI] HIA & 7d 8 3T
G AT il ToHaT ot 98 STt 8 | o
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FFIEE 6 oL &1 arnd 50 =3 afcaa=a 5
ATIF Tl dAT ATV | TT: G a9 | 45
o 60 T&AT 7T 9T FaT & |

IHT qIT ITH FIA T SEALTF  STH
RS SYFHTI

9T AT

Ig ATg &t a«t |9e=T g e =ame 15
THT, AT TS 1 Hie ZAT g | T qA
& o0 wex & &g AT 1 Hiex awT g F
fhe 3T STTaT | 9T START QO |
FATIAT T AT FA | 63T JATAT 2 |
IEEEIETY

TEHT STTIT FATRIT | ) 1 O & forw
STANT H AT ATAT ¢ |

IT HTHT

T HEAAT ATe o A1 g F 747 g2 2t §
| T T AT 60 F. WY, TF AT g | A0
— L L

-

T T AT § FErgEr afeeT Fis e
T STTaT € 1 39 9T ol AAvg A 9fear

T Tohlol BT Dl AToeST Fleh SITET SATAT & |
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Gl hf aFars 10 &, |T. ZIAT g qTAqT 9
H T 10 7.41. 97 15 F.. w@q g (= 6)
e STt &7 ae & forw srar | o
EkEd

AT Hiex

g &g &t P a4t 1 x 1 HeT 717 Fi
FATRTT HCAAT AT g | T8 A1 a0 =t
FEAT H AT FIOT 9dl, YR9 H
TAERMNE AT FEad & fouw e &
ATFITHRAT A< HAHTAT | Aag AT 2 |
qTet FT SFEa e g STHTT

& L (SE Ta4F)

T ATe & 90 T =1, 115 =T =T, 300 =T
ot 7T F FT AFTHRIT 9T B 8 | Teg WA
+ foro gar frsor ft 9T Tt g, §E
Feferd A1 gt aTcl 9T qTell T AT a7
AT &7 § qage (63T 7 qhar & |
dlg & T

ATE & o AT IT SATAT @ T gial & | STl
9T qierefT afedt @ ST g8 1 =
aientefi Sferat § R0 atei it S qre i
FTerat T WIEHT gL o SATAT & | ATRidh
®T F TAT I F GRT AT A5 TSIl
qfaf=w ¥ aTe ATell 9IS THTT gT SATAT 8
AT Orgl AT qETEE ST AT HEedT dgd §
Hag edl 8 | TORT FT AR S8
HEAITFATTHIL TF T & | HEAT: 7 T
T ITANT AET Tl aredl Tomiadl S
Foc], AT, AT, TGST AT sl qTe T
FIA o forw FoRaT STt 8 | U Sael 9o 6
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x 1.5 x 1 HiaT AR FT AT & | T I 3 3. iefifae afert &t waw & forg s
x1.5 x 1 ez Ffraaar I | e aar g |

HETT TSI i H&aT 7 gial g |
qre A ATST § FHSATS Bl & |

T Fefora gr At 2 |

UYL o WEA T Jiaerd STfersk grar gl
Tttt et sfaad adeaT a=dt
g

9. UITAYIT FHT TGO FaAl ¢ |

© N o o &

-'«.T?'\

ﬁ'ﬂ?ﬁﬁﬁﬁiﬁﬁiﬁ'm(W)
STat afe ¥ qear & forw it & =
TE Alg F Feld qril AT Sifad g
ST ST TqaSTid, hael, ar e (B
7) F¥ AT (BFET) T ATTAATF ¢
STTad g7 TSIt @l a7 @ | STfawh
ArEAT A T AT |
giehfae fert F SwaT & grie
1. == aferat ® gar o & afas
HTAT TR |
2. qrg &t FAE AfgF g AW F
TTETICYE & THT G Zed T Ga<]

ERIRECIES

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
58



Van Sangyan (ISSN 2395 - 468X) Vol. 4, No. 2, Issue: February, 2017
T g TR g
T aTeft, wriawT A, S BT UF A€ HigHig
SR T a ST HEATH

(AL ATTART SATHET Ta freAr afws, 93iaor, a9 s Saarq Tadd §a7ead, AT q3a)

HUSHAT U, AT — 482021 (F.7.)

UfdgTiee sl [T &t AT amarstt S
(TR s, SEEwM S S, s

fee et g 1T& S = I, FAFST T
99 F q9 |l | qAT 9T, Ted SEl i

s, s fAe T, aa siagm o

HIAE TR & ITH J=AT AT JoATHT Fid T2

TqT Foar g T g i e a9y aerar
T Te F1 % forw =y 9% & e oft 1sma
FT AT el T AT F ATL ATAT A6 T I
e g afuq 3y, "ay, Araw, S SR, 9T,
T ST AT e AW A g ST e =y 2
a7 o1 o2 et At Sftee setia @ 1 =7 =t
H 979 99 g7 99 g | Y= W, Wi T
TH F¥IATT Ag F ST AT TIRT 647wt off

\ATEd, 9 F ST 6T =9 I qT0 Jraet
Q¥ qYAT UTH MeTe 7 T GEIarT @
97 AT off | FfY = Faeafa ST * 99 ue
wEeATol %o ot AT wwer § | W g §
FTHIT 600 F9r AT 10000 FArfa= & 5 o
& TR FHT AT A O AT S | S A &

qaeg FTiuH, [Farits o grd g Ui 99T

& T 9T 979 TS e FT T G107 HT o g |
G H Fg TATAAr Ao g 100 a9 & oft

FqaTaY foTfEeaTe o7 & a9t =% dear |
ST AT AT 6 0T H ST B h T T T
T T AT ATST i A F HYh TS qHT
o0 H wHTAT g HAT FTOAE AL S
BT TTH FAYT T TAE 2 g0 AT TF
AL % AR T[0T fHA G g | T % a+ |
AT T AT & STk a9 HT aqT Gradr
F ¥ TAEIA 2IaT & | WFT &7 a9T HlAd, Fer T
FHSIE BIAT & Aol o9 HT To(Gd T HSL a1
2IAT & | A9 g AT B << aul Siiad gd
€ qEl T A SfiaT H UF a FeA T AT
FTHA A 3 | g T AT H B Tlerft a1 #7gr #
TRl BId & | a4 =7 § fafsr awg &
e g g aft @ s T g =ma 3 |

19, g, TF@, ST, SATL, &7 S AR &
ST ST AT T g, gl TT AT w1 a9
FST &G g | gl 9 T(F HT TIAT T &l
e € T8 UF TgsaadiT Ud Hgea ol A €
STr fafre S=iT & e ST H R H AT
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STAT € | F8F g9 9 FOUT SEAIESHAT argfuaa]

STAT & | Tgl a91g & 1o FTENE &1 &l He

IS AT g | ATl & I9ANT T e
Uy FAA H gl Agl gidl g A Aud
TRHATT, STt & qTerq TEt o 91§, Araraeor
& FEAT H HH FIA H, T AT H, oTHE
TS H TU9 F ®T H qAqT g F Fera A
e | AT =T T ITANT 21T 2 | 319 29 T8
THE HTE 6 1 H e | S |

T (TS qETZa)

faferer wroet & qr HeRd - g, deed,

FET SATAT & | ATa i HgAT 9aay § &g
oraTfeaal | ATT & TH T+ AATq AT STIT
F AT AT FEl T g | gEWT T
HrgasaTel § =1ad & 9req e g e 78
FAHTE AT AT Tl g o0 Toee] =Ter T
FEAT o ANT AT AT AT ITANT AN 6 &
H Fd I | I HT ITAN OF @ | g Asr
faTr ud #2 arfed T darEs sl |

fFeal- oTq F1ad, "I-argawrd, el
@, T srelt, T 9, a1+ |

Fra & THE TSAAAT TR JEd T
shehd =Tad | TIATE ATad i @t qeger
s & &t SITAT § IR kiR =Tae i @t
ok srofepT & it STt 8 1 3Eehr Adt w qaq
TgdT HaW YTHIT AT AT § fHerar g
STt T=AT AT 2800 AT IF whr AT AT |
ARaay # Fkyae, St a1 1500 <971 @
H g2 off, ¥ o1 &7 qui Wear g | =JEa A
gdT JAT, ThTRT, SO UE Sftqreer uiemET,
SEeforAT | T STt g (e § attesd =Jae

=% ¥ IcTfed FoRaT STaT § | A | e

T SITaT 3 |

=T % 100 TTH A1 H 361 FeAr<t IS ATH
gral g | =rad & 100 ITH T § Flaigrese
TIE, 9T, T9 GiST ded 9T 97 2 |

T F IUT FT fegersnt ATy =& 9 a1+t &
SATAFT T ATT | THTHL @1 & K19 § foram
STAT 2 | 919 & s & " FEr Sar g
e 79t ® ST T8aT oo AT 1At g
TH O F TECATA @19 a9 § FET dF &
&7 H AT g | o1 At i S F afatn
TS & AT (FAT9T H AT S 60 STl g |
STaT # At st F sdiage s
AfH T F W qEERT A= F oAqed o

FfereF =Taer afer avmer § Icaried BT ST
g | A ¥ FEWE 919 i 3qad [hed il

ITME FT & o0 990 qRaay H S

IATAET & Teh T o AATAH g8 F TR

U =Tad &1 e BT g e o gem

T IR 9T Y H agATe ST qeht | 39
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g ¥ aFfaa JoiT T aad = ol

T STt g | B 99 @ e & s #

AT | OHTHR FET A TATET g FEi

AT Ih ATEAT HT AT I1T 9 & a9l

T e AT ST g SafE TR
JFHI T LORSTLe § TEAT grar g ST Frhr
HEAT AT graT g 0 < A1 raie 9

H T STINT § AT ST FHAT 2

T T Traoft e g faar
I 3 ALl FArad vEr g\ g e dfter

T FHTT ATAT S STAT AT ¢ | ST 9%
# wgase faerfaa T aqm@r 2 1 39 ST &

AT FT (T Agea T |

g (R 79)

TG A[ATEHT, FAS- TRl, TTAA-TELHE,
AAATAH-TETEET AA T g 0l IS g | T2
TSI HIgASaer il gars | ot 918 e 71

| g FT ITANT {37 F FI A § AT 6

I R ——
Rt & forw aa@ Sugsh gt 8 | =99
It a1 ATAT & | 36 T%&q g il SUAT & Te
g |1TUT g IO ARa H ST v § |

TATE | T FT DT AT g1 ATdT & 36 Gl
o qZ T T ST FHRAT g R gH FOrwer |
T § THAAT (0o Thel T 2 |

AAR F ATHATT A FIled q@ ATAT T

T, aTqad®, 7Y, e, oftaer, o= @rame
TSI, AL, ATIAT, TT=rer AT grar
g | ATAA % °T9 T TART Giead JH1E T
Fe T TETEAY S Taryd aaTd § AT Srar §
AT FT ITTRT AT AT 4T A9 o

ReahA TR FAHT § T8 THATord T ¢ |
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AT W 9T AT § 97T g0 FEiREee,
FATX | geaefier == ferfaat &1 | &
T9T I g7 S1dT 8 | &A% AT IcaTa 6T
IAr Ry & g & g & &g Wig g
HEdqUl ®EA g | Aremqar dig ¥ Sadtr
SATE TIE g, IAAT &T T8 |IaAT | T
&1 BRI | I(E o T § ITEAT TS T ATAT
47 ITA9T T 2IaT 2 | TgH el Taaiie]
| afes =7 Frvdlad w2 9T T o= 97 qard
TAT TLA T4 AT 9T FoF0 ST S |

g F AT ITARIT IATR

Cia ™ v . . =

SO FEY, T W MEE, S, WEAT JAT
TEA § AT SITAT § | €% UF 39 1981 F
ATE g F STAN IFIE SAuiadi S

Sq WY, I, ufEenzhered, uiueeEaE
geedT THaTeer Sax gudy onfe § foRaT simar 8

g UH oA AT @ THeOl ATl o o
FUT T IUART AT e s o= 9
o3 § ergfa 29 % foru T S 2 |

HaT (Sfram /W)

e,
———

v ST L S T PR

-
»
sl
L T

PO RAAR AN 5 5
0'0‘.,,"7,.'
i

‘4

_SYeisie
gy

({hf
+ 7T
g

1%%

fafesr amorer # A eiAul;ﬁ-%;d;u» ST
s, Toral #XT30 IEAT- #FT qfH, F&HT
FAH, TN —FaFT | T T Hi ageaqor
T FEAT § H T g | THAT Il oA
5000 a9 qF HiFESI, TeA FFAT FIoAOfr
ST ST § U STl are & ®9 § g5 AT
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| FTE | IqEAT o TTHRIdH a0 | T899 TH

gl a7+ Fad &1 &9 o for | 9a &
HET AT G 1547 TEr 0 § UET A &
SHTOT [T & | Sg ST ¥ =rae i @t 9ed
H ITHI T | ST TRl 8 | Wgr @ W& ug
STIE ATq AT Fqall & Fod g | 7T &
T H FTATgrece 79 TIAerd, TEH 5TTaerd,
FET 5 Tiderd AT 1@ 2 Traerd arit St g |
ATaA ¢ T a7 FAAl & HHIa H 97 &1
ST HTAT HAH ATGF qTE AT @ 17E H e
TSI 2IAT & | g & A9 o GHT TgiT 91 s
29T 3T TP 15T 9279 § | THHT SR

START F9TAT, FEAT F FH Foldd & &7 |
FaT ST 8 | "Er ¥ YT W SR
FEATAT g | ST T § F5 T« AT a1
H ITART AT STTAT 8 THH oISt eradl qrit

STt 3 | RISt STl o fohvae Ud Sl

H Toklgd a9TAT STAT & | St faegent a=m
H ITANT AT & | FEeer § g7 | aqrs
STt & | S<h 5T SAHTHT TAT FATST H AT
T ITIRT LT F AL 6 ®F § &Har Smar g |
STHLERT T HITITAT IANT ST TFHT % F0 9T
BT 2 |

AT (HHTH ATRITAALH)

fafssr amret § qm Sega-wre, qEvs,
e, Toral- &1, 9T, TAL-I, AHA-T1a,
T, TS~ T, FTe, TAATAT-H LA |
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T T WA FATAT - AT H AT 8000
FI 99 | AT ST @l g | Aa § T A @dv
FAIT 2000 T TF H HI AT AT | AT H
1827 ZHAT H AIOH & THLH AHITAAH
ATHE TG AT WY off | = weia 66
TR IST ATHE AT SATe U L9 HF gl 3 |

T % ST 100 ITH T o ghei | ST 62 FeAr

St 2rft & it AT 0.6 T, AT 0.1
T, Faigrzes 16.5 ITH, I 82.5 TTH TAT
9T 3.1 UTH B & | THE AATAT THH HioeTdH,
FEERE, AR JS9 Gl UF  H,
ATAHIE, AT Fortad, Farfae o vewrfEs
A TR B 8 | 7 o # orehy =7 yed
Hd g T & § gl TG 0 HiS
o1 ST STTAT AT | T F el ThT, el 9190,
of T 91/ TE T WTH gt g | oY T ST
o o & U sienfe uemgd, AR
TqT 9 | ST FEw @y Fair e #

TR SITAT § | T " AT 9T FT STAN A
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TAT |G I qIIq w4 H har smar g |
FITTE TOUFH Tl Hgl AT ThIHL G 6T
H AT SATAT 8 | T A @re AT oY F areq
STEE F 9 % U U 399 G |/
STAT & | T ¥ @S &1 ITART FOIS, FIEAE
JAT TH 299 & &9 H AT 1ar g | T #7
IUTRT U4, He F479 # TR Srar g | =7 o,
TR, =g &ad, T, ®Ex @G whuw
qag ST O % T § ArTEET aqmEr a=4w
g | TR SHUTer | TR T ITANT HHT, TR
Tiaerer® aaar se | feomrers, giaer,
SETAT® gad &l arhd . qor effqerar
T FA % oo BT STar 2 1 3Ee = A
SYANT € 99 § F7aT 1T 2 | 2 &7 ST
THIGT UF FSdl AT FATeE aq o
ERIEIGIEES

T T T 91T 8 | THH START s 18T
FISEl W AT Smar g o1 e & g
arfearteal gT fRart & gae & Jae
ST AT SATAT § | T 6 qt F qre A
T ITART @41 9¥ =@t ud TE" a9+ +
ERIEIGIEES

T (ST feged)

fafsrer wroet & 9 /7 i, a1

T 3T JaTT T A g F9 o ATAT 10 Feor
wd 1450 e FSriaat 9F s & arft STt g
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| e fore % qerg a5 g F arer qrei H '
we g | zEehr gl 7% 100 Y wfafee ofF =it
T g | STgTeaar THer gfg 3-10 i
giafes Zrdt & | uferars Zen | & v et
AT T ferfas AgaT 9gd AaF g | T8 TE
7T 9= % T | AT AT4T 2
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Oriolus oriolus L.

Oriolus oriolus also known as Eurasian
Golden Oriole, Golden Oriole, or Swaran
Peelak is about the size of Myna
approximately 25 cm in size. It belongs to
order Passeriformes and family Oriolidae.
The Golden Oriole is found throughout
Europe and western Asia but also in few
parts of Africa. Generally ranges eastward
to Central Asia and India. Oriolus oriolus
is distributed in all India from Kashmir in
the Himalayas down to Kanyakumari and
from Gujarat to Bengal. The bird is the
resident in many localities and local
migrant in others. In summers birds may
visit to the Himalayan foothills to about
2600 m, spreads in winters to plains. It
breeds also in many parts of peninsular
India.

The bird has bright golden with black in
the wings and tail and a conspicuous black
streak through the eye. Popularly known as
Mango Bird, is a dweller of open, but
well-wooded country and is particularly
fond of orchards and groves of large leafy
trees such as chinar, mango, sisham and
toon.

Males have largely black wings with
smaller yellow carpal patch and only
indistinct whitish tips, two-thirds black on

outer tail feather, and black mask does not
extend behind eye. They have bright
golden vyellow plumage, black stripe
through eye, black wings and centre of tail.
Whereas young males much alike females.
They have less yellow on outer tail
feathers and often greyer or more olive and
less heavily streaked on under parts. They
are yellow-green above, brownish green
wings, dirty white below, and streaked
brown. Oriolus oriolus is commonly seen
as solitary or in pairs, arboreal, regularly
visits fruiting and flowering trees, hunts
insects in leafy branches. Bills are shorter,
less down curved and darker red in adult.
They are generally non- social arboreal
birds and usually make deciduous semi-
evergreen forests as their natural habitats
but can often be found in groves of large
trees close to habitations, as well as in
gardens and on the side of busy, noisy
roads. Though it is a bird that keeps to the
trees and frequent countryside that is well-
wooded yet open. The flight of the bird is
strong yet dipping. For eating bird depends
on insects, figs as well as other fruits,
berries and the nectar of flowers. Voice of
Oriolus oriolus is fluty whistle of two or
three notes, interpretated pee.lo.lo, the
middle note is lower and harsh note often
heard. They sing a rich mellow song when
breding, somewhat mournful, though they
doesn’t sing often.

The season over the greater part of its
range is from April to July. The nest is a
beautifully woven, deep-cut of bast fibers.
A good deal of cow webs is used to bind
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the material together. It is suspended like a
hammock in a horizontal fork of twigs
near the end of an out hanging branch of
some large leafy tree, 12 to 30 feet from
the ground. Female, lays between 2 and 5
eggs which hatch after an incubation
period of between 15 to 20 days that is
predominantly conducted by female. Once
hatched, both Golden Oriole parents help
to feed and look after their young ones,
which will have their nest within 20 days.
Orioles usually live to be around 7 or 10
years old. The eggs are white, spotted with
black and reddish-brown in color. Both
sexes share in building the nest,
incubation, and tending the young.
Conservational status- Schedule- 1V,
according to wildlife (Protection) act, 1972
and classified as Least Concern (LC) by
IUCN. However, due to over- exploitation
of natural habitations, every single species
is getting hazardous affect and thus we
need to take care of these species before
they come under threatened categories.
Melia azedarach L.

Melia azedarach belongs from Order

Sapindales and Family  Meliaceae
commonly known by many names,
including Persian Lilac, Indian Lilac,
Chinaberry, Bead Tree, and Bastard Tree
and in Hindi known as Bakain, Drek and
Deikna.

There is little agreement about its natural
range. Wild specimens are reported from
Baluchistan and less certainly, from
Shivaliks. Some regards the tree as West
Asian, others as purely South Asian and
yet others as being widely distributed in
Indo-Malaya, Persia, China and Iran. In
India commonly seen in NW Himalaya,
Jhelum valley. Melia azedarach is often
planted in villages and along roadsides in
the Himalaya.

Bakain is hardy and adaptable and does
best on deep, sandy loams in dry, open
habitats. It withstands frost and is
reasonably drought-hardy but can be
somewhat invasive, regenerative without
assistance along road sides and is
distributed in land. It grows rapidly at first,
but lives only for 20 years or so.

It is a long-limbed tree with a dense,
spreading crown, superficially resembling
the neem. Bakain is quick growing but
short-lived and is prized above all for its
talcum-scented white and lilac flowers in
spring. The neem, which it resembles in
general way. The key difference is that
neem leaves are feather-compound, i.e.
only once divided, while those of bakain
are mostly twice divided (2-pinnate) but
often also 3-pinnate near the base. Another
difference is that neem flowers are purely
white, with none of the lilac or purple that
is seen in Melia azedarach.

It is a middle-sized deciduous tree, 4-10 m
tall approximately. Bark is dark grey, grey,
greyish-brown or vertically fissured,
fissures shallow. Young shoots and
inflorescence  sparsely clothed  with
deciduous stellate hairs. Leaves are usually
bipinnate, occasionally tripinnate,
opposite, or nearly so, 3-4 pairs, 20-45 cm
long. Whereas leaflets are 3-12 in number,
ovate-lanceolate, long pointed, acuminate,
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bluntly serrate, sometimes lobed, glabrous,
unequally sided, elliptic or ovate-oblong.
Flowers are lilac, sweet-scented, 0.6-0.9
cm long, long-stalked in axillary clusters.
Calyx is deeply 5-6 lobed, hairy outside,
acute, unequal, ovate-oblong, linear,
obtuse, and pubescent. Petals are 5-6, lilac
blue, 1 cm long, linear-lanceolate, much
exceeding the calyx, free, minutely
pubescent. Staminal tube is purple,
conspicuous, 20 toothed, faintly ribbed
outside, apex dilated and toothed, hairy
within; anthers 6-12, sessile. Ovary is
around 2 mm long, usually 5-celled; style
4-5 m long, much exceeding the ovary;
stigma capital. Fruit are Drupes, ovoid or
globose, 1.3-2 cm in diameter, yellow and
wrinkled when ripe and remain on tree
long after the leaves have fallen.
Flowering and Fruiting season if from
March to August.

Many parts of the tree, especially the fruit,
are dangerously narcotic, except perhaps
to birds (bulbul seems to be
immune).Wood is used for toys, cigar and
ammunition boxes and other packing and
museum  cases, also suitable for
agricultural implements, turnery, musical
instruments and ornamental plywood.
Decoction of bark expels worms from
body. Leaf juice is anthelmintic and
diuretic. Leaves are also lopped for fodder.
Decoction of the leaves is regarded as
astringent and stomachic, and used for skin
eruption. A gum collected from the tree
used in spleen enlargement and infusion of
bark is used in ascariasis. Fruit is used as
beads for necklaces and rosaries; worn as a
charm against disease. The fruit and leaves
are applied as poultice to relieve nervous
headaches. The leaves, fruits and bark are
useful in leprosy. The seeds are used in

rheumatism. Seeds also yield a drying oil
suitable for soap making and hair oils.

Due to short live span of this tree and
over-exploitation because of its multiple
uses this plant species is already rare in
number. Ecological monitoring is one of
the essential strategies required for the
conservation and thus proper steps should
be taken for the conservation of Melia
azedarach.
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