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From the Editor’s desk

The number of species of plants, animals, and microorgansms, the enormous diversity of

genes in these species, the different ecosystems on the planet such as deserts, rainforests
and coral reefs are gl part of a biologically diverse earth. Agpropriste conservation and
sustainable development strategies attempt to recognize this as being integral to any
approach to preserving biodiversity. Almast all cultures have their roots in our biological
diversity in some way or farm Biodiversity is important for all species’ survval We need a
varigty of habitats for 3/l the different species because each species is adapted to a certain
set of environmental conditions. Al species depend on each other to survive, so if one becomes extinct another species that
relies on it could go extinct as well. Individual traits can allow some species to adapt to environmental changes, but many Species
camnot adapt it their habitat and food chains are greatly altered Lultivation of Mushroom fas been in vague for almast 300 years.

However, commercial cultivation in India has started only recently. browing mushroom under contralled condition is of recent
arigin. /ts popularity is growing and it fias become a business which is export-oriented Today mushroom cultivation fias been
taken up in states like Uttar Pradesh, Haryana, Rejasthan, etc. (during winter months) while earfier it was confined to Himachal
FPradesh, JGK and Hilly areas. Mushroom is an excellent source of pratein, vitamins, minerals, folic acid and is a good source of
iran for anemic patient We eat many plants, herbs and so farth in our daily diet But we must remember to be choosy. Some
plants, trees or shrubs are potential killers of man. Some part of the ornamental plants or fowers in our yard may contain deadly
paison. Many poisanous plants are so common and seemingly immocuous you do not suspect their toxic qualities.

[his issue of Van Sangyan contains an article on Biological dversity for sustainable develgpment Lultivation of paddy straw
mushroom (Volvariella volvacea) in Kerala and some poisanous plants exists in nature.  There are also useful articles on NTHPs
collection, Aflatoxin a serious threat to human life and their management control of parthemium through Zygogramma bicolorats,

Natural dye preparations and their usages, some poisonous plants exists in nature, Bombyx mandaring Moore (lepidoptera:
Bombycidae), cultivation of Aegle marmelos on barren land and biodiversity of Acacia catechy and Passer domesticus.

[ hape that you would find all information in this issue relevant and valuable. Readers of Van Sangyan are welcome to write to us
about their views and gueries on various issues in the feld of farestry.

Looking forward to meet you all through fortheoming issues.

Dr. N. Roychoudhary
Scientist G & Chief Editor
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Biological diversity for sustainable development

Dr. Sanjay Singh, Dr. P.K.Khatri and Dr. P.B.Meshra
Biodiversity & Sustainable Management Division
Tropical Forest Research Institute, Jabalpur-48206dia

Introduction

How the diversity of life form evolved

on the earth

Earth is only home to us and as a whole
variety of living organisms which have
evolved to occupy the various ecosystem,
the planet provides. It its 4.6 billion years
of age, a variety of life forms have evolved
on earth. It all started 3.6 billion years ago
evolution  of cells

through simple

(prokaryotes),  unicellular  organisms
(Prokaryotic and eukaryotic) flourished on
the face of earth for the next 2 billion year
till the origin of multicellular life (1 billion
years ago). Most of the primitive life form
developed in water during these years. The
first proto-amphibian developed some 500
million years back. The plants appeared on
the earth surface 475 million years back
followed by insects (400 million years
back),
back) and

back). The reptiles ruled the earth for the

amphibians (360 million years

reptiles (300 million years

next 150 million years, till most of them
got extinct when a meteor struck the
surface of earth (one of the most accepted
theory for the Permian-triassic extinction
event 250 million year ago). Dinosaurs

saw another mass extinction event 65

million years ago in the Cretaceous-
Paleocene extinction event. However these
mass extinction events did not completely
destroyed all the reptiles and the modern
earth are represented by 10,038 species
Mammals first
back,

flourished after these extinction events,

(The reptile database).
appearing 200 million years
modern birds (150 million years back),
flowering plants (130 million years) and
primates (60 million years back) followed
the line of evolution of life on earth.
Modern Humans appeared only 250, 000
years back.

Sixth Mass Extinction

In these 250,000 years we have emerged
as the most successful species (in terms of
population) ever occupied the earth.
Blessed with intelligence we occupy the
entire possible habitat on earth. We were
blessed with a rich diversity of life-form,
result of 4.5 billion years of evolution at
our disposal, and through years we have
learned to use it for benefit of mankind.
Knowledge of our surroundings, not only
increased our life span but also the growth
of our population. We have evolved to
survive the harshest of climates and

acquired the power to alter the natural

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India 1
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habitats making is more suitable for

human lives to survive. Some of the

ecologists now distinguish  Natural
ecosystem and Man-made ecosystem as
two different entities. The latter powered
by fossil fuels as source of energy.
However, this man made ecosystem is not
self sustaining and receives most of its raw
material from natural ecosystem. We are
highly dependent on natural system and
the biological diversity for survival. And

thus we exploited them indiscreetly to

Earth has faced five mass extinction in
which half of its species were wiped out
suddenly. And currently the earth is facing
its sixth mass extinction event, and for the
first time the cause is biotic (Kolbert,

2014). the
extinction rate by the factor of 1,000. In

Humans have increased

past 400 years earth has seen extinction of
1,100 species. The major causes for these
habitat

extinctions were identified as,

alteration, Invasive alien species,

Pollution, population growth and over-

fulfill the need of our growing population. exploitation.
/00
HO0 -
g
£
= Cretaceous-
S 400 Tertiary
% extinction
= i Devoniarn
axtinction
o] Ordovician End-Triassic
extinction \ extinction
§ Parmo-Triassic
extinction
D | | | | T |
600 500 400 300 200 100 0
Millions of years agn {present)

Source http://www.thinktheearth.net/earthrium/0O#cwnt/text02.html

Biodiversity and human well being During industrial revolution major focus
was on exploitation of natural resources,
while conservation issues were largely
ignored.  Valuable ecosystems were

destroyed for development. Tangible and

Biological Diversity provides resilience to
the life support system of any ecosystem,
and is resource capital for economic and
social development of any community.

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India 2
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intangible benefits derived from ecosystem
were largely ignored. Ironically, these
ecosystem supports livelihood of majority
of community directly and indirectly. Most

of our cultivated crops are derived by
domestication of wild varieties, and these
wild-varieties are precious germplasm
bank for crop improvement, for increasing
crop productivity. About 80% of our

medicines are derived from plants directly
or indirectly, research and development of
drugs for curing various ailments rests
upon plants and animal derivatives.
Biological diversity helps in meeting the

demands of fuel, fodder and food of the
major section of society. There is long list
of benefits derived by Humans from

Biological diversity. Sustainable

development without biological diversity

is a far cry. UN report "Our common

Future" compiled by World commission

on Environment and Development raised
the issue of biodiversity conservation and
environmental degradation, calling for

long-term environmental strategies for
achieving sustainable development.

Convention on Biological Diversity

The importance of biological diversity for
economic and social development of
human beings throughout the globe was
recognized by UNEP (United Nation
Environment Programme). An Ad-Hoc
Working Group of Experts on Biological
Diversity was constituted to explore the
need of International Convention on
Biological Diversity recognizing the threat
to species and ecosystem by the growing
demands of population and urbanization.
The Ad Hoc Working Group culminated
their work on 22 May 1992 with the
Nairobi Conference for Adoption of the
Agreed Text of the convention on

Biological diversity. The convention was
presented to all the nations of the world for
signature on 5th June 1992 at the United
Nation Conference on "Environment and
Development (Earth Summit, Rio de-
Janeiro). 168 nations signed the
Convention by 4th June 1993. The
convention entered into force on 29th
December, 1993. The convention on
Biological Diversity recognize the need for
conservation of biological diversity, its
sustainable use and equitable sharing of
benefits arising from the use of biological
diversity (CBD, 2015).

International Biodiversity Day 2015

United Nation has proclaimed 22 May as
International  Biodiversity Day to
commemorate the adoption of text of
Convention of Biological Diversity and to
raise awareness on biodiversity issue. The
current year theme for Biodiversity day
was “"Biodiversity for  Sustainable
Development” to mark the importance of
efforts made to establish 'Sustainable
Development Goal' as part of United
Nations Post-2015 Development Agenda,
and relevance of Biodiversity for
achievement of sustainable development
(CBD, 2015).

Celebrations at TFRI

Biological Diversity Day was celebrated at
TFRI on 22 May 2015, quiz competition,
drawing competition were organized by
Biodiversity Division and Extension

Division of the Institute. Students of class
1-10 participated in these events. The
children's were informed about the
biodiversity its importance and threats to
biological diversity by Dr. Sumit

Chakrabarti, Scientist- F, Ecology

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India 3
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Division and Dr. Sanjay Singh, Scientist C, Biodsity Division., Tropical Forest

22 MAY 2015

DEVELOPMENT

Research Institute, Jabalpur. A
documentary film on biodiversity was
shown to the children's. Winners of the
competition were felicitated by Dr. N.
Roychoudhury, Scientist G, Forest
Entomology Division. At the end of day,
Dr. P.B. Meshram, Scientist F / Head
Biodiversity Division made a presentation
on his work on Aquatic Biodiversity of
Chambal River.
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Cultivation of paddy straw mushroom (Volvariella volvacea) in Kerala:
opportunities and challenges

*Vikas Kumar, V.S. Sabnam, T.V. Lamya, S.C. Shancy and M.P. Subl@handra
*Department of Silviculture and Agroforestry, Gagle of Forestry, Vellanikkara, KAU, Thrissur, Kexal

Dept. of Veterinary Microbiology, Kerala Veterinaayd Animal Sciences University, Thrissur, Kerala

Mushrooms can play an important role
contributing to the livelihoods of rural and
peri-urban dwellers, through food security
and income generation. Mushrooms can
make a valuable dietary addition through
protein and various micronutrients and,
coupled with their medicinal properties,
mushroom cultivation can represent a
valuable small-scale enterprise option
(Chang and Miles, 2004). Mushrooms are
highly perishable and get spoiled due to
wilting, veil-opening, browning, loss of
texture, aroma, flavor etc (Chang and
Miles, 1994). Most of the mushrooms
being high in moisture and delicate in
texture cannot be stored for more than 24
hours at the ambient conditions prevailing
in the tropical country like India. There
has been 1200 species of fungi that
considered to mushrooms, with at least
200 species showing various degree of
edibility. In India dominated commercial
cultivation of mushroom are White button
mushroom Agaricus bisporus) Oyster
mushroom Pleurotus spp.) and Tropical
paddy straw mushroonV¢lvariella spp.),
recently cultivation of Milky mushroom

(Calocybe indica has been started.

Increasing knowledge opened more and
more dimensions of its utility provoking
extensive  cultivation of mushroom
worldwide and its popularization in every
sphere of life as well as in every sects of
the society (Vikas et al2015).

Paddy

volvacea is the sixth most important

straw mushroom V@lvariella

mushroom cultivated in the world with an
annual production of 180800 metric tons
accounting for 3% of the total mushroom
production. The paddy straw mushroom is
a preferred type of mushroom by most
consumers because of its aroma and taste
(Thakur and Yadav, 2006). It grows on
almost all cellulosic agricultural waste
material like rice straw, banana leaves
dried paddy straw etc. These substrates are
used because they contain cellulose and
also pose a problem of disposal to the
environment. So the cultivation of
mushroom using the agro-waste is a way
of reducing environmental waste materials.
This mushroom can use wide range of
cellulosic materials and the C: N ratio
needed is 40 to 60, quite high in
comparison to other cultivated mushrooms

(Maheshwari, 2013).

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India 5
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Site selection and preparation: The
selected area should be free from potential
insect pests such as ants, termites and
rodents and should preferably be under
trees with a wide canopy. In order to
ensure that the selected site is pest free,
growers can spread rice hulls onto the area
and burn them until they turn into ashes.
This physical method of eliminating pests
also reduces the occurrence of soil-borne
pathogens.

Collection and preparation of bedding
materials

The bedding materials collected from the
field should be sun dried. Growers should
trim and bundle the substrates into small
bits (3-5 cm) and soaked for twelve hours
{fungicide solution (carbendazim) or
potassium permanganate solution ¢l
and washed with clean water. The straw
boiled for 30 minutes. Layering of bundled
substrates into bed and spawning. The
straw dried under shade condition and
65% moisture content.

The size of polypropylene bag® x 30 cm
and made two holes of one cm diameter in
the centre for ensure aeration. The bottom
of the polypropylene bags tied with a
thread to provide a flat circular bottom for
mushroom beds. The spawn bottle, with
the help of a sterilized iron hook the
mushroom spawn has dug out and placed

on a clean plastic tray. The spawn from a

bottle is divided into two halves and can
be used for preparing two mushroom beds.
Each half of the spawn has further divided
into four parts.

The straw bits uniformly placed in the
bottom of polypropylene bags up to 5cm.
The spawn sprinkled over the entire
surface of the two different layers of straw.
The second layer of straw spread over the
first layer up to height of 10cm. Similarly,

it goes up to fourth layers. Finally the top
of the fourth layers again spawn sprinkled
over the entire surface and top of the
polypropylene bags tied with a thread. The
polypropylene bags gently jerked for the
straw spread to get a uniform filling of
straw and a typical cylindrical shaped bed
and it kept in spawn running room to
mushroom cultivation for 15-20 days
(depend on variety).

Precautions need during paddy straw
mushroom cultivation

Precautionary measures will hygiene in
and around the farm is the most important
key to get the success in Mushroom
farming. Visitors should be kept to a
minimum, and the areas they can access
restricted. No pesticides should be used.
Listed below are a number of general
hygiene aspects to consider; Maintain
cleanliness in and around the farm. Dust
filters must be replaced after each cycle.

Workers dresses should be cleaned all the

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India 6
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time. Use double door system and all the

opening of Growing rooms should be

provided with insect-proof nets.

Autoclave for large scale preparation
of culture media and sterile straw

After fourth layers , spawn sprinkled .
o polypropylene bags jerked and get
applied in top polypropylene bags . e
and tied with thread typical cylindrical shaped

Substrate must be prepared only on a

cemented platform disinfected with 2%
formalin solution. Use healthy spawn free
from contaminants. Use a foot-dip (with
germicidal solution-Potassium per
magnate/ bleach or 3%formalin) before
entering the growing area/rooms. All
machinery, work floors and tools must be
disinfected before filing with 2% formalin

solution. Cook out the compost and casing

Sterile straw bits uniformly placed in
the bottom of polypropylene bags

Between two layers of straw, spawn
sprinkled applied in polypropylene bags

Cylindrical beds kept in spawn running
room for mushroom cultivation

soil at the end of each harvest. Keep the
compost temperature at 70° Celsius for 8
hours. Remove of all the used compost,
casing soil and mushroom stalks etc after
harvesting as quickly as possible.
Disposing area must be at least 2 km away
from farm. Disinfection of culture rooms
before each new cycle with 5% formalin
solution and close all air passage for 24

hrs.

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India 7
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Opportunities horticultural crops, including vegetables.
Mushrooms can be successfuly grown  Mushroom cultivation is  highly
without access to land, and can provide a combinable with a variety of other
regular income throughout the year. traditional agricultural and domestic
Cultivation is also independent of weather, activities, and can make a particularly
and can recycle agricultural by-products as important contribution to the livelihoods of
composted substrate which, in turn, can be the disabled, of women and the landless

used as organic mulch in growing other  poor who, with appropriate training and

ﬂ
: il
Medium for isolation of pure Inoculation of mushroom tissue Pure culture of Volvariella
culture for pure culture volvacew in culture tubg
1 | Y NG i | F [
¢~ iy o L 4 A A\

Inoculation of master culture Master cu!turer' stucl-. culture Grainspawn in polythene
for spawn preparation in paddy grains bags

access to inputs, can increase their marketing. Working in joint ventures or
independence and self-esteem through partnerships with regional agro-industries,
income generation. Cooperatives and universities or wholesalers can help reduce
community groups can collaborate in set- vulnerability and opportunities and risk for

up and production costs, harvesting and small-scale producers, and provide access

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India 8
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to training and other forms of support
(Vikas et al., 2015).

Challenges
Establishing larger scale mushroom
cultivation systems can be more labour
and management intensive. All production
systems, to some extent, are vulnerable to
sporadic yields, invasions of ‘weed’ fungi,
insect pests, and unreliable market prices
for traded goods. One of the most
important aspects of growing mushrooms
for commercial purposes is the ability to
maintain a continuous supply for chosen
market outlets, and if the mushroom
enterprise is one of many livelihood
activities, producers need to become multi-
skilled

successfully. The initial challenges which

to manage several enterprises
mushroom growers have to face include
determining the most suitable mushroom
to grow and identifying a spawn supplier,

organizing available resources to develop a
growing and

system, assessing

requirements for supplying different

marketing outlets. In spite of these,
starting with home production is an
advisable approach.

Various reasons have been cited for this
neglect, including: a lack of technical
capacity in production techniques with
poorly equipped government supported
advisory services resulting in interested

farmers having to seek technology on their

own; comparatively few studies on tropical

mushrooms; and a lack of technical skills

to produce spawn with suitable strains
often hard to find. The market can present
an additional constraint in some regions as
the prices of mushrooms are out of the
range of most local consumers and unable
to compete with other protein sources like
beef, beans or eggs for a place in the
average family diet. As a livelihood

diversification option, mushroom
cultivation has enormous potential to
improve food security and income
generation, which in turn can help boost
rural and peri-urban economic growth.
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Aflatoxin a serious threat to human life and theirmanagement

Dr. Seema Bhaskar
Department of Botany, Govt. Post Graduate CollSgeni (M.P.)

The use of plant and plant parts to cure
ailments has been in practice since earlier
times. Many plant species found and

cultivated in India yield important

medicines and drugs .Very often products
of medicinal plants are collected and store
haphazardly without caring for the quality
of the produce .Stored plant materials
specially seeds are known to carry a wide
range of micro organisms on their surface
which become active at the advent of
favourable conditions and thus causing
appreciable damage. The fungi being
ubiquitous in nature may invade seed,
fruits and other parts while in field or

during collection and storage .The climate
conditions in tropical and moist tropical

region like ours and the storage practices
often provide ideal conditions for mould

invasion, proliferation and elaboration of

mycotoxins. Fungi associated with stored
materials not only reduce the quality but
for

The

secretion of certain toxic metabolites by

also make them unsuitable

consumption and  propagation.
the fungi in the plant products create an
alarming situation with regards to their
consumption by the human being .The

higher level of mycotoxins in medicinal

products poses serious threats to human
beings due to its hepatotoxic, nephrotoxic
and cytotoxic effect (Singh2003).

The term mycotoxin has been derived
from a Greek word “mykes” meaning
fungus and a Latin word “toxicon meaning
poison. Mycotoxins are the products of
secondary metabolites of fungi .They are
not essential to maintain the life of the cell
in a primary way i.e. these toxins are not
involved in the central metabolic process
of the organism such as obtaining energy
for synthesizing structural components.
Information molecules or enzymes and are
known as secondary metabolites.
Mycotoxins are cycotoxic compounds
which disrupts various cellular structures
such as membranes and interfere with vital
cellular processes such as protein, R.N.A,,
D.N.A. synthesis (Moss 1987) They are
also toxic to the cells of higher plants and
animals including human . It is therefore
define that all the toxic fungal metabolites
which inhibit the growth and reproduction,
disturb  the

metabolism, help in

pathogenesis/  virulence or induce

physiological abnormalities in affected
plants and animals are designated as

mycotoxins. Those mycotoxins which
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affect animals primarily may be further
subdivided
(hepatotoxin, nephrotoxinetc) and target
Plant

as ‘target specific’

non specific’ ones. affecting

mycotoxin can be further classified as host

specific, non specific and compounds
including toxin like effects
(Bilgrami.1987).

Mycotoxins cause pathological and

physiological abnormalities in man and
worm blooded animals (Uragnchi and
Yamazaki, 1978). The disease resulting
due to ingestion of mycotoxins is known
as Mycotoxicosis .Some of the common
mycotoxins are aflatoxins, ochratoxin,
trichothecenes, zeralenone, etc. Amongst
these aflatoxins are the most potent
mycotoxins. The term aflatoxins represents
a closely related group of secondary
metabolites of a very common fungal
specieAspergillus flavuswhere ‘A’ stand

for Aspergillus, ‘fla’ for flavus and toxin
for poison (Sargentt, al., 1961) The
disease caused by aflatoxin is known as
aflatoxicosis. It is a condition that results
from ingestion of aflatoxin contaminated
food or feed. It is primarily a hepatic
disease affecting animals and humans. The
first major incidence of mycotoxicosis was
Turkey X disease which resulted in sudden
death of more than one lac turkeys in
England. This disease was recognized as
aflatoxicosis and since then various

aspects of mycotoxins research especially

aflatoxins have become an important field
of investigation throughout the world
(Krogh. 1987). Aflatoxins can invade the
food supply at any time during production,
processing, transport and  storage.
Aflatoxins are now reported to be produce
by a large number of fungi including.
flavus, A niger, A. Terreus, A. Fumigates,
A. Ochracious, etcExceptA. Flavusall
other fungi produce it in trace amounts
(Langone and Vunakis. 19Y.6

Since the mycotoxin producing moulds are
ubiquitous with  strong competitive
saprophytic ability and are capable of
developing over a wide range of substrate
,the agriculture commodities and their
products are most vulnerable to mycotoxin
contamination .Mustard seed have been
be
aflatoxins and other mycotoxins (Sahay,
1988 and Sinha, 1997),

dominance ofAspergillus flavus, A. niger,

reported to contaminated  with

reported the

A. ocharaceus, Fusarium moniliforme,
cladosporium spp, penicillium citrinum.
etc. on mustard seed. Occurrence Aof
flavus closely paralleled the aflatoxin
content of the corn samples. Surveys have
been conducted in India for the natural
incidence of mycotoxins in various
commodities viz., white, rice, pearl millet,
Bengal gram, ground nut etc. (Voea al.,
1982; Williams and Mbonald, 1983).
Isolates of A. flavus group of fungi

associated with maize, wheat and rice were
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isolates from different granaries. All the
samples analyzed high frequency Af
flavus. A. niger, Chaetomium globosum,
Alternaria sppandpenicilliumspp.In high
humid areas like districts of Orissa rice
and its products in the common market are
generally found infected with mould fungi
and may cause hazardous effects (Reddy
et, al. 1983. Studies on raw parboiled rice
and rice products revealed presencedof
parasiticus, A. flavus, A. niger, Penicillium
spp and Trichoderma spp. on them
(Aacharya et al., 1984).

Studies on the incidence of aflatoxigenic
fungi and natural occurrence of aflatoxins
in oil seeds, oil cakes and chewing
products have been done by (Verma et al.,
1991, 1995) Samples of oil seeds, oll
cakes and oil of pea nut, sesames and
castor were analyzed for the incidence of
and  aflatoxin

aflatoxigenic  fungi

contamination. Analysis of samples
revealed that aflatoxin contamination was
highest in peanut (Vera et al., 1997).
Forages are often subjected to fungus
growth, both in storage and in the field and
therefore may be contaminated with
aflatoxin.  Moistened forages when
inoculated with aflatoxin producing strains
of A. flavus. All forages showed the
presence of aflatoxin (Hesseltine et al.
1968).

Occurrence of substantial amount of

aflatoxins in crude drugs was reported

during a collaborative work by Udagavain

Japan, the first report on natural
occurrence of mycotoxins in crude herbal
drugs (Roy et al.1930). Triphala or fruit
triad (the chebulic, belaric and emblic
myrobalans) is a widely used herbal
preparation. It is a remedy prescribed in a
large variety of cases(Nadkarni, 1976) The
samples of three constituents of Triphala
when analyzed, were found prone to
natural infestation withA. flavus, A.
ocharaceusand P. citrinum. The higher
level of aflatoxin in triphala poses serious
threat to human beings due to its
hepatotoxic, nephrotoxic and cytoxic
effect Singh. 2003). Natural mycotoxim
contamination was studied in crude herbal
drugs and their commercial products and
aflatoxinB1 was found to be the most
frequent mycotoxin record in almost all
the samples (Chourasia, 1995). Seeds of
medicinal plants of forestry origin also
showed presence of mycotoxin producing
fungi (Khan and Singh. 2000). Mycoflora
associated with stored medicinal seeds was
identified and analyzed for their
mycotoxin producing ability (Singh and
khan. 2001).

Chemical structure

Chemically mycotoxins comprise diverse
group of compounds which may be
polypeptide,

xanthone, coumarin, terpene and their

alkolids,  benzoquinone,

derivatives.
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Chemical structure of Aflatoxin

All aflatoxins are based on the same core In some animals aflatoxins B1 and B2 are
chemical structure and from a unique partially metabolized to give hydroxylated
group of highly oxygenated naturally  derivatives which have been called as
occurring heterocyclic compounds. Four aflatoxins M1 and M2 or milk toxins. Two
major aflatoxins are B1, B2, G1 and G2. other hydroxyl aflatoxins designated B2a
Aflatoxin B contains a coumarin fusedtoa and G2a were reported by Sutton and
bifuran and a pentanone structure, where Heathcote (1968) from culture &f flavus

as a six membered lactone takes place of Their molecular formulas as established
pentanone structure in case of aflatoxin G. from elementary analyzed and mass

They are named B and G because of the spectrometric determinations are;

colour of fluorescence they emit (i.e. blue B1:.C17 H12 06
and green) and their Rf values on TLC B2:C17 H14 06
plates under high wave UV light. G1: C17 H12 07

G2:C17 H14 07
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Aflatoxin B2 and G2 were established as
the dihydroxy derivatives of B1 and G1,
respectively. Whereas, aflatoxin M1 is 4-
hydroxy aflatoxin B1 and aflatoxin M2 is
4- dihydroxy aflatoxin B2.

Factor Affecting Aflatoxin Production

Under natural conditions the growth of
toxigenic strain and the accumulation of
aflatoxins are influenced by a number of
factors .These include the genetic makeup
of these species ,physical environment i.e.
temperature, water activity, pH, aeration,
chemical composition of the substrate i.e.
of growth inhibitors or precursors of
aflatoxin biosynthesis and the influence of
other microorganisms .

The

aflatoxin production byA. flavusgroup of

important factors in growth and

fungi is the moisture or the relative
humidity (RH) surrounding the substrate.
Moisture level in around the substrate is a
major contributory factor in toxin
production (Beltrami, 1983).The optimal
RH range was found to be 89-99% atG0
for 8 weeks incubation during storage for
aflatoxin production where as under the
field conditions the fungal invasion
occurred rapidly at kernel moisture content
of 12-20 % (Diener and Davis, 1969). The
optimum temperature range for aflatoxin
production on seed substrate is 253
controlled environment (Detroy et al

1971).

Some strains oA. flavusdo not produce

aflatoxins even under favourable
conditions. Only few isolates @&. flavus
are toxigenic. This may be either due to
environmental or genetic factors. Different
conditions of NACL were used to see the
effect of salinity on aflatoxin production.
The inhibitory effect of the salinity of the
medium is possibly due to the unbalanced
nutrients in the medium as it can cause
disturbance in the uptake of certain
elements necessary for growth and other
metabolic activity.

The effect of lipid fraction of sunflower
seeds and aflatoxin B1 production under
controlled water activity conditions was
that the

studied and it was found

saponified fraction and particularly
unsaturated fatty acids stimulated aflatoxin
production.

Emetine (Imm) a known inhibitor of
protein synthesis was found to inhibit
aflatoxin B1 biosynthesis inA. flavus
NRRL 6515 stationary broth -cultures
without appreciably affecting growth
Inhibition was found to be reversible if
exposure to emetine was limited to the first
three days growth but irreversible if
emetine

cultures were

subsequently ( Smitét.al 1993.

exposed to

The influence oRhizopusaandNeurospora
Bl

flavus and A.

spp. on growth and aflatoxin

accumulation of A.

oparasiticus wasnvestigated. There was
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evidence for the formation oRhizopus
and Neurospora metabolites inhibiting
growthand aflatoxin B1 production and in
addition these strains degraded aflatoxin
B1 (Nout, 1989).

Biosynthesis of aflatoxin

Since he discovery of aflatoxin and its
deleterious properties to humans and
animals, effort have been directed to words
the understanding of the molecular
mechanisms leading to its biosynthesis.
Aflatoxins are  polyketide derived
secondary metabolites whose biosynthesis
can be induced by simple sugars. Genes
for biosynthesis enzymes of secondary
metabolites are usually clustered (Hahn ET
al.1993).
identified genes are involved in aflatoxin
biosynthesis clustered within a 70 kb DNA

the

It was demonstrated that 25

region in chromosome

Sterigmatocystin  is the penultimate
precursor in the aflatoxin biosynthesis
pathway ---

Acetate------ (Cyclized decaketide) ---------

Norsolorinic------ Averantin------ Averufin-

Effect of aflatoxin

Aflatoxins are the most potent of all the
mycotoxins as it has quadruple threat; it's
an acute poison, a carcinogen, a mutagen

and teratogen.

Some mycotoxins primarily by interfering

with protein synthesis and produce effect
ranging from skin sensitivity or necrosis to
extreme immunodeficiency. Other at

slightly higher doses causes permanent
brain damage or death.

Aflatoxins necrosis,

produce acute

cirrhosis and carcinoma of liver in a
number of animal species. The toxicity can
be influenced by environmental factors,
exposure level and duration of exposure,
age, health, and the nutritional status of
diet. The liver is the primary target organ
in acute injury.

Significant impact of aflatoxin on blood
cells has also been described by Bilgrami
et al., 991). It is believed that aflatoxin
cause water and ionic imbalance by
binding with cellular proteins somehow
adversely effecting the plasma membrane
leading to haemolysis.

The adverse effects of aflatoxin in animals
have been characterized in two general
forms----Acute aflatoxicosis is produced
when moderate to high levels of aflatoxins
are consumed. Manifestation may include
haemorrhage, acute liver damage, oedema,
alteration in digestion, absorption or
metabolism of nutrients and possibly
death.
Chronic  aflatoxicosis  results  from
ingestion of low to moderate levels of
The

and difficult to

aflatoxins. effects are usually

subclinical recognize.
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Some of the common symptoms are
impaired food conversion and slower rates
of growth.

Management

The aflatoxins are the most carcinogenic
natural substances known and can be
found in various food commodities

(Diener et al., 1987). The constant uptake
of small amount of aflatoxin can have
profound effects on human health. This
situation demonstrates the importance of
using appropriate methods to control the
aflatoxin level of food and feed

commodities.

No method appears to be perfect for
controlling the aflatoxin production on all

the commodities and food products.
like

the material

chemical
their

Preventing measures

treatment of and

exposure to heat, light and even radiation

(Bilgrami et al, 1984) are not
commercially sound due to high
processing cost, increased residual

threshold and adverse effects on the
commodities.

Storage of edible commodities at low
temperature and moisture level s
considered to be an ideal practice to
prevent mycotoxin elaboration.

Several plant products are also potent
mycotoxin inhibiters. Besides being safe
and non-phytotoxic, the plant extracts are

known to be effective against various plant

pathogens (Gehlot,
Bohra, 1999)
Many micro organisms are highly efficient

1997; Purohit and

in dismantling the complex biological

molecules. Bio pesticides especially those
developed from the indigenous strains of
micro organisms have now prove to be one
of the most effective, cheaper and eco
friendly alterative against mycotoxin and
The

fungi is a

toxin producing fungi. use of

antagonistic promising

alternative to physical and chemical

practices for soil and seed born diseases.
Various Tricoderma species have been
inhibit
growth and development. The ability of

reported to fungal pathogens
these antagonists to attack fungal pathogen
has lead to use of Tricoderma species as
potential bio control agent. Localised
application of these organisms could
effectively check intense proliferation of
plant pathogenic fungi. Studies were
conducted to characterize several isolates
of Tricoderma and pseudomonas and for
their antagonism and bio control potential
against A. flavus (Anjaiah and Thakur,
2000)
Tricoderma spp. was observed on the
growth  of Arthrobotrys
(Mukhopadhyaya et al., 2001)

So it is essential to take care about storage

Strong antagonistic activity of

oligospora

condition of grains, seeds, fruits, spices,

and plant products, to avoid and prevent

human food from aflatoxin formation.
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Natural dye preparations and their usages as Bott(Tilak) from
the Palamuru forests of Telangana state, India.
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Abstract

The present report concentrating in the
documentation of natural dye preparation
techniques and their usages. Telangana
state of Mahabubnagar district having

huge forests and also found more forest

dependable rural, tribal people. The
common four natural dye preparation
techniques, their usages and their

preservation methods were discussed in

details. Every plants botanical name,

family, part used in natural dye
preparation, common names, traditional
usages clearly recorded and presented. It
will be very much useful to the next
generations, researchers, biodiversity
conservatives.

Introduction

Earlier there was no cosmetics, dye etc., so
that they were always depended on forests
for various purposes including natural dye.
The natural dye there is no side effects and
preparation, preservation also could done
by lay man. Few of dyes, people may used
in the pooja, thilak (Hindi), Bottu (Telugu)
some other were used in festivals like holy
(Colours festivals) and used as ink for

writing.

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India

Telangana is a 29th state of India. It
comprises 10 districts. Mahabubnagar
district is one of the biggest districts of
Telangana state, it is located south west
region of Telangana, latitude between 15 °
55" and 17 °29' N, longitude between
77°15 " and 79 °15 'E, areal8,432 sq.km,
the present study area Kodangal mandal is
also one of the 64 mandals (Shivakumar
Singh P., 2015). This mandal area in 242.0
sq. Km, population in persons 48299 and
density 200 (per sg. km). The people of
this mandal were economically little
backward. They can speak four languages,
knowledge flows from one -culture to
other. The forest diversity is extremely
affluent and a high-quality of natural dye

source plants was found in study area

(Figure 1).
There was no previous report or
documented contribution from the

Palamuru district. Therefore, the present
resolute on the natural

their

record dye

preparations, preservations and
usages from past, in the present and in

future also.
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INDIA

Mahbubnagar

PALAMURU

Figure 1: Study location (India to Palamuru)

Materials and Methods

Regular field trips were undertaken to
diverse localities of the study area during
the period from June 2015 to May 2015.
The information about the plants was
recorded by means of discussions and
interviews using standard questionnaire
with the informers along with the field

visits during the collection hours. The
like
name(s) of the plant, parts used methods of

information was gathered local
preparation. The information about the
preparation technique of administrations
was also recorded.

The documented natural plant specimens
were authentically identified with the help
of floras such as, Flora of Andhra Pradesh
(Pullaiah 2010), Flora of British India
(Hooker, 1978),
(Saldanha, 1984) and Flora of Gulbarga
District (Seetharam et al., 2000).

Results

Flora of Karnataka

In the present outcome, the four common
dye preparation procedures, part used,
viability, purpose of usages discussed with
like scientific

botanical authentications

name, family, common namesamily,
common names etc., the figures 2-5 and

table 1 given for identification and

authentication.

Traditional preparations of Bottu /

Teeka (Dye) using pods of Acacia

nilotica

Botanical name Acacia nilotica

Synonym Acacia arabica (Lam.) Wild.,
Mimosa Arabica, Kirganelia reticulata,
Anisonema reticulatum, Cicca reticulata,
Diasperus reticulates, Kirganelia
reticulates,

Family: Fabaceae

Common names

English: babul bark, sant pods

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India

30



Van Sangyan

Vol. 2, No. 6,

Issue: June, 2015

Hindi: babool, babul,

banvalia, banwal, bawal, boliya, bolliye,

babur, bambul,

desi-babul, kikar, suliyo
barboora, barbura, bobbi,
bobbuli, bochhuli, bubbula, gobbali, gobli,

karagi, kari gobbali, kari jaali, karibaela

Kannada:

Malayalam: karivelam

Marathi : babhool, babool,
vedibabool

Persian mughailan

Sanskrit: babbula, babula, barburah
Tamil akuti, carapari, kalakkantam,
kariram, kariram 2,  karnamotam,

karumaka, karuvel, karuvelam, karuvelam

picin, karuvelamaram, karuvelan,
kirusnappiracotikkuru, kurruvelam,
maiyutai, metocam, metokikamaram,
metokitam, metori, nattukkaruvel,

timurukalparuvukkulkuru, tiritapicam 2,
ukkiratitam, ukkiratitamaram, vavulam
Telugu: barbooramu, nallathumma,
thumma chettu, yugalaakshamu

Urdu: babool, keekar, samar, shok-e-
arabia, shok-e-misaria

Part used Green pods

Method of dye preparation The fresh
green pods directly crushed on iron metal
gives dark blackish dye, will be collected
and preserved.

Preservation technique For longer time
usage the dye will be dried. Whenever in
reuse just mix with 2-4 drops of water
Purpose of usagePooja, Bottu (Telugu),
Thilak (Hindi).

Viability : 12-14 months.
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Figure 2: Natural dye source plantAcacia nilatica

Traditional preparations of Bottu /
Teeka (Dye) using riped fruits of
Phyllanthus reticulates

Botanical name Phyllanthus reticulates

Family: Phyllantheceae

Common names
Hindi : buinowla, kala-maimuda,
kalemadhkaper, makhi, pancoli, panjoli,

panjuli
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Kannada: anamsulc, anamsule, pulan, pulanci, pulattikam, pulattikiri,
chippulinellu, chippullimullu, pulattikiricceti, pulava, pulavakikacceti,
cippulimullu, huli, hulli, kakesoppu, pulavakitam, pulavayr-puttay, pullanci,
karehula, karesula, karesuli, karihuli, pullanti, pullaranti, purakakki,
karisuli, kariyahuli, kombhoiro, niruri, purakakkicceti, purvotam, uccilinti,
pulaveri, pulla, puttae, sannahagesoppu, ukkiratakam, uramanapantu, vararpula,
sannakagesoppu. vatapittaracamani, vetapulacam,

Malayalam: katou-nirouri, katouniruri,
kattuniruri, katunirure, katuniruri, kilanelli,

kirjanelli, nirnelli, niroli, niruri, nirurui.

Marathi: panjuli, pavan, pavana,
pavari, pitauri, sitki

Sanskrit: bahupraja, bahupushpa,
kamboji, kamboijini, krishna-kamboji,

krishnakambhoji, krsnakamboji, pulika.
Tamil: abirangi, apiranki, arunell,
atikkamanacivi, ayam 2, camulattuvam,
catcuciyam, cempaipparpamakki,
cilaciyam, cittakalikacceti,
civappumvellaiyumaynalkumve,

civappuppula, cuvetapula, karinelli,
karunelli, karuppu pula, karuppuppilanji,
kattuk

kattukkilanelli

karupu-pillanje, kilanelli,

kattukilanelli, melanelli,

melanelli, narippula, nelli, nilakampoci,

nirpalai, nirppul, nirppula, nirppulanci,
nirppulanji, pattanittirikam,
pattattirikacceti, pautikam#, pautikam,

puca, pul, pula, pulacam, pulakatticceti,

virarkacacceti, virarkacam

Telugu: nalla-purugudu, nallapuli,

nallapulugudu, nallapurugudu, nela

purugudu, nelapurugudu,
nellapooroogoodoo, nugubenda,

pandebarranke, pandibarangi, pandibarra,
pandibarrankee,

pandibarranki, phulsar,

phulsar nallapurugudu, pilangi, pisiki
beera, pulaguvva, pulaguwa, pulichinta,
pulisar, pulisaru, pullayusirika, pulsare,
pulugudu, purugudu

Part used: Ripped fruit

Method of dye preparation Ripped
fruits cover scratched and collected in
separate plate, sometimes filtered using
wire nut.

Preservation technique It should be
preserved in tight bottles.
Purpose of usage Like Indian Ink,
Writing on pages or on walls etc.,

Viability: 1-2 months.
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Figure 3: Natural dye source plant Phyllanthus reticulates

Traditional preparations of Bottu /
Teeka (Dye) using flowers of Butea
monospermal

Botanical name: Butea monospermal
Family: Fabaceae

Common names: Palaas (Hindi), Moduga
(Telugu).,

Part used: Dried flower / fresh ripped
flower

Method of dye preparation: dries /

fresh flower crushed with 5-6 drops of

water, filtered and preserved for further
use.

Preservation technique: For excellent
preservation the air tight bottles will be
suggested.

Purpose of usage: Bottu (Telugu), Pooja
/ Abhshake, Holy festival etc.,

Viability: 4-6 days.

Figure 4: Natural dye source plant Butea monosperma
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Traditional preparations of Bottu / Teeka (Dye) usng seeds oBixa orellana

Figure 5: Natural dye source plantBixa ordlana

Botanical name:Bixa orellana
Family: Bixaceae

Common names:

English: anatto, arnatto, roucou,
urucu
Hindi : gowpurgee, latkan, latkhan,

senduria, sinduria, sinduriya, vatkana
Kannada aarnatu, arnattu, bangaara

kaayi, bangarakayi, bhangarakai,

bhangarakayi, chaayulitha, chayalitha,

jaaphra, jaaphredu, japhredu, japrero,
kappu mankaali, kappumankala, kesari,
kesari rangu, kuppamanhale, rangamalar,
rangamali, ranggida, rangoomalai, rangu
maale, rangu malle, rangumale, rungamali,
sannajabbale, sannajapali

Malayalam: korangumunga,
korungoomungal, kuppamanijal,
kuppamannal, kurangamanchil,
kurannamannal, kurannumannal

Marathi: keshri,

kaesari, kesari,

kesui, kesuri, kisri, sendri, shendri

Sanskrit: karachhada, raktabija,

raktapushpa, shonapushpi, sindurapuspi,
sinduri, sindurpushpi, sunomala,
trivapushpi, virpushpa

Tamil: amudadaram, amutataram1,

amuttaram, amuttiraml, aruna, avam,

camankalikam, cappira, cappiran, carani,
caruni, curanacanimaram, curattunacani,
irakumancal, iraml, jaffra-maram, japhara,
karankumankal,

kantukam, kantukam,

konkamaram, konkaram, konkaramam,

konkaramaram, konkarayam, konkari,

kunguman, kunkumam, kuppaimancal,

kurakumancal, kurankumanca, mancatti,

mancitti, manijitti, mantiravanci,

nakamucikai, nakamucikaimaram,
naravam, naravu, naravucaram, punkavi,
sabara, sappira virai, sappiravirai,
tumpacitamaram, turumam, uragumanjai,
uragumanjal, varagumanijal, vennaivirai.

Telugu: jaabara, jaabura, jaapharaa chettu,
jabaru kaya, jabura, jaffra, jaffrachettu,

Jafra.
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Part used Seeds

Method of dye preparation Ripped

seeds outermost layer will be coated by

Sindhoor dye, using 1-2 drops of water the

dye is being collected.

Preservation technique Fresh metallic

plates will be suggested.

Purpose of usageBottu (Telugu), Pooja,

etc.

Viability : 11-12 months.

Table 1: The source of natural dye from Palamuru dstrict.

Sl. Botanical name Common | Partused | Colour ofthe | Purpose of use

No names natural dye

01.| Acacia nilotica Nalla tumma | Green Chalk let, Bottu / Teeka
Fabaceae Pods Dark brownish

02. | Phyllanthus reticulates| Pulichera Riped Dark blue Ink / writing
Phyllantheceae fruits

03. | Butea monosperma Mooduga Flower Red colour Bottu / Ho
Fabaceae fragment

04. | Bixa orellana Sindhuurapu | Seeds Dark RedBottu / Pooja
Bixaceae chettu colour

Conclusion Vol. 1-7. Bishen Singh and Mahendra Pal

The natural dye preparations from  Singh, Dehra Dun.

Palamuru forests is the first report. This
may basis for further research works, it
shows traditional culture to the further
generations. Present documentation also

strengthen the interrelationship of man,

culture and forests.
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Tid # It STAETet 9 aet aeeataan

ST, TTo19r TH [T, 2F. A6 Higras U4 2f. UA. ATAT9LT
SR CHLTT A ATHLTT HEqT
SEELLS

Feata 7 & 697 % Strad & forg afes
et 9T ATH FIA AT THET S S
STtae = T #gcd 01 5T 8 | TF a7
Sgl Jg ATATALI &l [F Fed H Fgeaor
e framar €, awt gt avs T w2
TATAT 34T o &9 § ff 1 oy g | a7
HOET 1 IR F AL HTH 494 ¢ |
SUASY TSI o ATATL TH & § A HT
g # TEar ofiT UidET § =19 o1 2
TET AT T AT (ATATH G F SATaT
TE-UTeT T TSI T TAqT AT ST T
g, S fefY 7 feeft =7 & gaTe e e
SIET FT FTAsdT A7 T g A gaera
AT ITE AT GIEIAT F gTT efar off T
qHd § | TATT Fg AT AT SAgLier ¥
a8 | AT =, arahel Ud J% il
AT FETH AT 39 qrdl & T@-T@rd |
FTRT &ATH & 3l ST&Xd Brdl g | THT THT
= T Tq@ qrdr & foug # gier S
TEId o W &I ATl g |

Ig HaEad § 6 g3l 9¢ 9T &
Fieqea & forg og fhaw sraess € | Us-
Y T HAA AFAISTT < & ATag T=AT *
FATATALIT T AT AqFA a4 7@ & | Te-
ot § ATy | et § | FF T+ uE-
o & AT T agd STAR(T gary St a1
BT € | 9 T S STet A F for aew

STAeEr |t 8 | T T, B TF el 9T
S gid & | UH UE-urdl # 9 S
Tl THTAT T ol @A H TST il T d¥
T AT 3 | T TS0 I@ H Afagray A
Wgdh od g Tieq Sl Tel gaeedr
TATAT AT 8 | Fg, UE-A1el Al GUg & &f
o Affass T AT § uF agreft st
T AT 2 |

LT

T TF THT GG A T g S et
H ot PRt & S o gRAT | A |
5 == # Fre oy & 98 T8 9rer T80
TEAT ATRU | TH 919 § T F AHE 5
AtFole foheeed gId 8 | 3T 36 9T &
gixrat &1 @7 forr S ar =9 Gheeew it
FAE T AT g9 e Tl g ¥ @=T AT
B RTAT & | S el SO I THT FLadl g
| =9 979 &1 g BT Sgder grar € |
FETFIToTh AT e TLTTIEd, O80T F
et | feer & o, e & geerr
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ST TR Staa #hr forTaa gr Teheit
g | I At § FRET T TEHT 9T @1
o ar i SH THE &1 9 e
=R arfs 3° Ifeeat gf i e foeft
rfercT it TerTg =T AR |

AT "SR AT "I ferfer” & ATH
q TgAT STHarar I 9ieT d9 qcai &
FO SAELAT IATE TEAT &, ST AT
THATT TgAT Tl ¢ | T 3@ a7 §g |
THFIA H AR Fg (oAl T gHET & oy
STEATST ST 3l AHIT SATET 8T Tl g |
THE AATAT THHT FleT AT THeT 42 §
ST 91T STHTIAT &7 A0 o 9dT 8
| =9 9T % G 9l § qh aqr
SEAIT T STELIell 2l & | UH-S8 Be |
TH-8g Fe qH [ HdATs H1 Jg qrem
srfereRter =i | e STaT g | S99 § ar
THET SATAF TALT Tal g AT 70 § T
gle ag ATEHAT H TH GT of 7 39l
dqATST T & e T AT T6 8l
Tl g | BT ¥ ot e g & Frer
Tg T WET F AT qF AT AT g,
e Ta<T 3 98 JATaT 2 |

T & ST ®F H oY aTAFAT AT TFqU
= T | T 9feqT &9 a% | (o@d
FTer qTer "fehre R T aeedr #g8d 9%
AT 95 Tl g | Rweathar § qara
STHETAT Heod AT 38 Sgdien
FATAT § | TAdT & T Hg AT o § =oF
ST 9T BIS HIE THAMT | R g8 T
T T T g | TTeT ATl 0 7 AT
T STTersh ATH a7 94T BraT g ofhd T
TFATHN & SATHHRT Agl gl g | =9 91
it wT e arlt STt § ot TEe
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THATHT % ¢ § FRefT 3 o1 1S ATy
el gidl g | S8 9Ter o Tqe 3T I T T
Hg H o, i@ & *iaar A oefd,
TARET, o H e, SETS =@ ST,
Sfeeat, Hg A Siw # How efw
LA BT Fhell § | 36 978l § THE &9
T e o TRIE, TETSTed e 37
FeqTH AT s Agirel ded 91
ST E |

AT AT 3T o1t Gloriosa Superba

AT 0 ATAT TR ATl Gaged A
foreft & BT FIhRT AT 3T A1 B § |
TH TN foreft T Fgd & | Ty forett v
AT 9¢ e ord &l e ITAN
TR STTAT § | TR, Tg 9TeIT e oni
F GTI-ITT TgraT off § | oY U fqaaa
qTET | SATaT @71 o e ar /i o g
Tl g |

T I H F(HTST 3T Teha(Ue qTal
ST § ST AT g4 20§ | TEE
FATAT THRT ZgHAT AT TIAT F qh |
A F @A H AT AggH ol a&dl g |
T foreft oty #7 ge RRemr seder
AT g | @TEare ¥ T JISf H gad
SATRT Fg4el qed 970 ST ¢ | 39 @19 |
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SaaTs, 3Ifeedi, AT TANAT T U233
#T TorwTaT g1 gt & |

JLATT & a7 a4t (WHERT) § =T
TS FI ATAT g UF AT AT eI §
FHATET AT TRy o (@@
L), Ficrgil, ARTA@T e 919 T
frera & | SO Jew TN ST mEst
SHT aqTae % FEOT g dgd @l SATE]
gaged 2T Tar & | e g aut F 798
ST AT g1 AT § | A STeh 10
Tl T AT =T fewel fum smen
ferelt WY ot Rrae iy ot & ofF
FTAT AT AT | AT Feg a0l H 39 FA 6
oY AT T T T F o a8 dure 0w
=TE oot ST T@T & 2oiery o oF 91 81
T | Al # 2ecs wrE HEh
Tl 2T el € | T SIS 1 =i grar g
AT TFETT S99 FThT AT AT ITT T
TP § | HaWaer I ey # e o
g | afFEaTe T AT 7 IRfAE [T aAThe
TEATAT AT g g |

g 59 fooar & a1 S|t agfEar g
for 1 foro g7 T gAr 8 1 ad o
g2t FT I aEerdr Jrar g 1 F fefr 2
STAT B T Y AT o g g | S
% fasfEd gr Srar g ar €3 & AT
g UgeAT UL A aUE IS ATAT § | A
I &A1 & ST T & T T AT gl STraT
g | & o9 & a1g dgear | S g |
TH g Udh Bl AT o5 &0 T or
FTAd g4 a7 TgaT g |

THAT I § Bieddl Tl § [oTeH ATt 4T
F AT A 2 | 3 AGEAT FI gH Tal a9
T g | T AT & ST AT AT A g
THHI T BT (tuberous) BrT & X
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oY I & T T Fweal A OCAT J=
TRaIT STT ThaT © | T2 T 8¥ 9T STcafars
AT 8§ | a1 AT IiRrTT T 970 F /9%
qTs § qHEAT g 9Fdl g | FIfedErsd

(Colchicines) ATH® @ THHT HILH g |
UHT /AT ST a7 g T3 690 W &7 A7 &
HTEHUTH FT Ha= ACHATAT g TehdT & |
Fe Fel ¢ h da So HITHRIUTH =l Hf
HTAT T 3oot@ TRt 197 8 | THT 9TeaT §
& AT srcHgar & oo e SEr w
EGAERIEZCID MU I R E AR
& TE F TART qaaer giga oS anm &
SUAT H oA SITar 2 |

g W% TwaAlSSia  Philodendron
scandens

TRATS ST 99 T | UH dgaiid aras
TEF: FT FIH FLAT g MY TRLEA B
T | Tg °qT4T A€ o q7a1 g | 39
AT FTHT A 8 | T F arwre i
TRt it s o TR ST eaed
T HAT & | AT gl o Tharegiq
FHT ST HF gar g | agi T areq

STTHaY! &l THH T 1@ 6l TdqTg &f STrat
g | A AT | TH AT A @l v
TR | = 9 H aAtFdoled grd g |
AT @HT ATl 3T TH 914 &l TG
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FIA B AT STAT 3T ATrerAT T ForepTaa ar
TRAT & | F AT Tl S arerq stra<d
& ot THH g T@AT A0 | 39 9rg &
afY feedr Sgder g & | 3 sfiw foeett
I TH GT o0 & a7 I 215 3 S Tl
THd & | ATT BT, Sve ATCA Kl g Taha T
¢ e 1o 378 @mT Mre | faga ar
Tl 8 |

Afw siferdsx

o N o (o] o
AlMCAH AU plthl Slplen dsildcl

qTYT § | Sl Gagedl a@d gf aqdi g |
Tg T FL T F a2 | TEE 41 ie-
gz ot TR F AT T T T §
Afhd T8 918 il GEEIdl 9% dal Srer
JATTRT | T 9Ter TN T BId g | Zferor
AR § FT UH ATHA A4 & [Fer g

FreRgcdT w3 & o = oYat & &S A
GTAT AT AT | AT, R F HTHA FTH]
FH B | oAl TR off =9 oter & gragme
wA A WE@ ¥ | TEH AN
TATSH AT THaeg ald & | SH & §
a7 ST FIF | JT qHEATT BT AT € |
IR o Awer o sooar sawre s
Sfeeai &t fosrrad g1 a=dt g | TE6
SreTaT, |1 o (Fa9 feew) a7 off e
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TEAT B | T 9T & g fgew sgde g
2 | TH GTH | o T aof gl Thal ¢ |

GEgId T asradt  qrer g o
fhEAe & 30T 98 9rdT A% SUgR ad
STAT g | TEH ATA ST BL U HTHI
AT eIl ad & | 39 gaged qre
FT TEHT Al AT T a8 ST AT gL
BIIT| TR, T qT4T STELraT grar gl 39
T AT B REAT STEdier Bt 7, TRl 9%
% zaeT wea (39) Y srcda ST gid
g | TH 9T T ACHT S SATET q1AT |
e o stmo v w@a ot g1 't § |
JTee F q12 AT ag & o g arse
AT ATHTH AT BT § | THY ACTHI TR
TTaTaT, TTAAT 3T It (FifatdT) S
formTrd g1 Fhet & |

QI AT 3ATeh JT AL

Calotropis gigantea

AT T gL 3 TAT g, g€ AN START &
Tg gF F THIF A1 Joreal 3T I ®
THTT STH q9T foer Taaedt g | Fgl-

Fal 38 'ATAEI(qH e HT FET T4 2

At TRt § 9T &1 927 g 95

ST T g s fo=r & = g o e
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TH R ATH § AT ST 147 8 | 9E F
GTEr I STAETHT § At 97 ' §
ST ST & | sgas § oF =0 3ufaw it
AT &1 I § | AR 6 GTe, AT F&T IOF,
ST ST SHAT W | 9T g9 q@d Al
Ao 81 = aueata & fauw § gremeor
TATST § Tg Tied Fell g g (6 o &
At At grar g I JeF i AL STdr

g | Tou O 99 & 8, agds

Htgarett # ot geeht ToET STl H 6 T2
g, IS THHT GaT ATere q17 § FT foram
ST qT, Soal %0 g AQeT THIS & o
ST THAT g, T (I ATS 3 &1 daq
St=a A= §, T a0 q/, TG a9 A
T ® R ST A o= TN | 2
FET STHT Al & | I gL 3T T47 &,
gL AT ITARM § I8 g & FATT A&
dqSrEAT 3T 9T % A 398 qdr e
T 997 § | Fol-wel oo ATFEITdH
T AT FET AT g1 SHAT A STt qrs
STt &

1. TwTeh: Calotropis gigantean ITg¥ |
T T 6 Bl FETLITAT 3T HIAL ATA AT
ST T AT =T AT g B | T g w
BaTE |

Vol. 2, No. 6,
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2. HATE: THH B ATA 0 | Fg I=T-
goehl dIel ATy ad FeiT T a3
AT 81 T e oft e a%a gidl 8
| 39 Hae AT Fgd & | Tg ITH: Aivad H
FTAT SATAT & | S8 g9 ATAF grar g |
Fad AT I A 8, THH TA F1al 6 T
ST T €, 78 950 TAH AT 2 |

THE ATANh A H TFH AT AT 978
STl & | s fIeds I & § o0 & |
A & dgadid 9 TgeTE T [ 4-12 T2
S FiScA® agd HIAA 9 AT Il gl 3T
Y F FH ST TH e ®< a0l i@ g
U 9%he U H Ar=gred @d gl T4
AT AT I+ 9gd of |l gram 8, 4-6 =4
T 1-3 9 Al AIATHR HEA A
FIAFT 1A & To7 T(eerd ol § Tha AT
AT STHT 7 o, Gohe < T 3 o7 &9 97
A Bd gl FA 2-3 ST % 16 2 59
T AIE < He A T FASTHE, a9 | T
S X B9 o L0 qId il F1 STHT 9T
€ TAMAT 3 g W1 FEd EORA F
1A% I3 T T Fle-2 ¥ TM & AT 9
B gl ™\ 9% =2 F qarad 19 = 1 A
qeg =T Ed g, B 99 Hed g, ad il
AT § ITHT A gl ST g AT qe SHTg
FA AT |

AT T FEOT GTLT Th TH 6 g9 Ug
FTAL T el grar g1 sHw T off
AN & qET & HH J9T, e TqaT
TY M gl

ST o qATT § YT T THTL T Hgdl AT
T AT T 6T T1TS 93T AT g,
ST TET THHT TATAATAT 39T & | THH
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e 12 ft =1 § dSUead @Y A=W
FU TS AT &l qeqU 31T 9T ATl & |
HEWUeaT &% & UH T&e U
TATATCHE AT g, 3H Ward | Fgd 2l
Tg I TIT 3T FIAR § [oAaT g, ofraer
ST TAT SIqH % dd H Tg e gl
TEH U A== g-9g TWHT § STH AT
A offT & ot T+ 9% Toaer 35ar1 gl o
Tl dd TEH g AT W H At afew
TRETT § 9T ST g1 AT e il TqeT
T 3T il STE TS ATaT grat gl
SstHAt Cocculus hirsutus
STfeaTtagi i A1 7T ar g% UF urer |

TS AT Tl AGcaqol STT 0T T=L 2T
g, Tgi TF T JITHRIT ®T ¥ TgoA
FgaATd arer gty off e ar fR =
sirefier T i FHTRd R gra € | ure
FT AT F ATAT HgrodAd % AqAE e
@ g, T 919 GIAAATL sl (1 § TG 7
g A Fg da9g SIS %% 90U STd & |
STASTAAT |1 T8 29 d3g i U 9o g o
AHAT I IATSHE 5 (AT ATaT 8§ | 29
I T GTEId a2 & 3 T a1 7 St 4T
TFHT ST T <l & |
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LR IC TS RS RS B O£ S Rl S E e R
STHATE T8 5 F1 a4 a7 0 Tg gral
2 % =g <o 7 597 3T, S == T awig
H T STASTHAT 3 ATH F AT ST 8, F5
STl 9% ] qTATeRT&S! & A9 | 1 ST
ST & | YEAr § TS Srearer =9

o [N [N
AT T SA3ATIAS qTH HlFTAH gL <H

(Cocculus hirsutus) g |

TS THHN F TR A AL FAA (1
ST 3 =6 971 § e far Se a1 39
e T | UTHT 9 4T g AT g U
ST T d¥g B STaT g | siearerai &7
AT g o6 =8 ffeor & 3t fef & ae
g7 Yiafed fo@T S0 ar qrevq@ T
BT € |

qeHE (SfEted) & TREr & giafed
THA FF F FH AT I0dl H gag aH
FAET ATRY, W1 1ar 8 & g 3
Trafaten & Ot F ™o ¥ v F1or
AATF ITARE |

qTATARIE & SATTSATEHT STA-STHAT ol T
AT TET FT =it avg TaFe i F < |
AT F oy STANT § AT g | /AT SATaT
¢ T STTE 3%, Auereied ofiT o+ avg &
T= Ao & forg a7 gear i F 1w
qTfed grar g | STesraT &l gl &
SET & Ao # eravw oY ag e
R ST a1 a8 u=d X Ffeaaq H
AT AT 2 |

el T STE A A HE AT BIS]
BRAET 9% FAT S0 Ar s e Srar
g | ME- G ST GoreAt gie a% ST Teeht
ol # FAAHT TEET S I H T
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T T ST v srfaefier s fier srar IR ATHFRSTgLAT T TaTd grav
g | syt orrer off = over dr a6 &, STt A1 % q19-979 9-T1er3, sta-
TEHTS AT I[OTT T TATTIT HT ol & SIqEAT  BHAT & oIT FIAHE gl Sraid
| TAT- [T ATTGATHT TAGT g % AT B e = S| aw AT H
Zforq =af<F FT STo-sraT A 2 (10 TTH) AT =T T FHIIT =TT % 717 T ST

e Tt = (8 wTw) FT AT § AT
TRMT T T+ 15 e & siaee o e
g | Srfeartaai &1 7T g o = e
FT 2 F IfeeAT FrAT g T T FT AAT
FH g AT g |

LIS ESCIE)

TSI =T 58 A= 9T § qreat=as

RFeTIITE % 979 | STHT 14T g, J94
AT % HTA-ATT TY-T1er, Sta-siqet
g wEdl & oo off grfeerer 21 e
T AUT F TH STl AL JTH AT FT6HD
AT g &, o 99T ga 98 AT afa
AqAAF g, qATieh A aTel G0 | q9a
TATES UF |l il AT T ST TRl T
SHET 3d ge e Suigw e
HEETT o FqraT T e 979 6 urer §

SITAT 8, o ¥ | A9 | AT o TaqTesy
9T T TATT T=AT gl THH UAST Ud
goretl, Al H o, T [EuTe At
F AEATH FA ged T BRI, @Y,
AEAAT, [HMH, TAT, 916, 9H 9 A9
el TSl TATe T & ATI-ATe
FhT SHTAT F B il GFATIAT 9%
STl Bl Seei garEr & oam-a %
FLALT ATH & Held § IH Tl °91d %
qU AT 3T BMd § qAT A-SATe &
el # S aH™ 25 # 30 =
HToT=9 F = grav g al ST 9ief JAqTT
I RTET 8, STiTh frawa-arpay & "ar
ot ¥ = e 9u ardr w3
FLA § TETAF gram 81 Iwai+ aarar = =&
uTer F SIS gAT § S A TRl o
Hreaw # fafwsr =t 9% 9g" T 3w
B ST 21 ZHITT 27 Sgdier qre 7 7%
T & ToT0 ATEA & 9 & 99 ST AT &f
SUgH TAT g, FAIH =0 AT 27 qrdi 9T
T SIS AT ST L AT IR
Farr & 28 @XaaE F 91 F X ad 1
Y FTal S TT F geq 97 gid g |
TSI ATH AT AT § qhe B T
TR T 19T IcATId AT 8 3T Tiomy
e I8 Ifd a9 FF IO @ § Ferar
STAT g1 ATH & Fg il 9Tl &l 98 Fi7d %
forT At 9L TT9T0 ST ¥ 8, 997
TH gLl 918 T U7 T & THTH FLeA A
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TaH AT ILRT 7 ¢ FF =7 T 7 oI
¥ IGTEFT TH T 3T ST arfer 2+
Tt o ST W ST o7 &9 § T 74 |

T[T AT =AY Coral Bead
Nertera granadensis

TSIT AT T aT AT AT TF a9eqid g |
fOre= & T STT9 9% a1 5% 2l STt g |
ST % | §H =l a8 aid ¢ | folt &7
AR T BT 2IAT &, T T iF | 4-5
[SIT AT Feherd 8 7T 9% § 9%ha a1

TH H AT do FFAd § | ALF FA AT

A e § g i 9ifa gr 3eer &
TET &1 ST & | THehl STe IHaLT Aol &
=T # A T3 2t

Tl e, o=, =T oty At |
STTHT SITAT § | T8 SATETAY AT 0l ZahTel
U TG T & | THEHT F91 Uk A1 gl &,
STT &YAT qreA o HTH AT & | Tg A1 G0
H et g | A% o1 & TAET aF qAT
SUAT ® grar g, 7 e a2 arer qor ofF
TANT § T AT Tl g | TEq HreAl ol
A ETATE |

TR Cannabis indica
T Ueh W1 T qreT g Sreehr izt &
T T T AT T SATAT 81 AL AT §

SHHRT TANT dgardd & T&ree, gos a9

TAT AT & o0 FRAT SITaT gl 9T &ir
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AT ST AT # O A ST A
ARSI 0 S 1 B A - A L
FEOAT o FATS, | AT ST S0 & TEel

Bl AT % STEFTT & a9 g1 | o foram
T TAT FTeNI F ATl (9T T TTIT
T ol off| IR, TEIAT TAT IAT %00
Fg ATAAT ANT F XA FAA
A FwEEe ATt o | AT F dArer &
TEATA § AL Fgl ST gl g |
THE qTe AT I F AT a8 | €2
Fel-Fgl WS T 1T <dl g | TadiT &=
H ST T=2ar § gl g, @rel 981 ST
T T o 9T TAATIS &9 & TaT g1 1d
& | Afehe 3eh ATST @19 & SUANT § gl
AT E |

T T AT U T« 9rem 9w
SITAT &, o agd FH AqNT SEd 8 6
[HEEIEIRFERIUEIRIEIE EEIDR
W7 U= g W07 h wier qrgr # fRug

ottt el Tt & ST 9Te R
STAT 81 1T o 9lei ® FATfara a9

THTIA ITAT STa7 8 | AT F%emHs U
forerae graT 2 |
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FAT Nerium oleander

Tg ITET T, =1, STHHT, T qT
HITEHT ST 291 | Fgarad § a7 J1ar g |
TH 9T A AT H agd @dr Srav g |
FAY AT B TET B HIEL & | FL % IS

£ ST T 10 F 11 1T F SATST a2
el A 2 | O daware H 4 " 6 39 i
drere § 1 39, e ¥ dear, = "
GIaY, e AT 3T U7 & = gra
g | FAT F Ug 9 T I7AT H AT+
e ST § | B GTHEL THAT & HEw §
of faera g wferat =adl, M 5 ¥ 6
T @Al BIAT g ST dgd af Stg<lel gl & |
Tl AT Tt H AT gL gar g | FAC A
AT FATTAAT BIAT & | T, AT T TATH]
ST AT | THE FAL ST F STANT H
FET ATAT & | FlT 6 U2 & & AT qre
T FAar g | FILF IS F AL H T8
oY FgT STaT g T @I THE UT F A I
T &1 AT § | 396 T A HgH dagd
JATAAT el g TAT ZH e it A7 7
At gt g Tk 10T THeHT HaT FA
Frer 1 wrq AT T TAFAT g | TH G F
U H AT J&AT TAT AT &€ TH ol T o
| THE AT | gaATATT Wl g1 Thal g qdT

Vol. 2, No. 6,
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A FLAGTAT HAT § o ST Teha T g a7
AT T Bl Tl ¢ |
gaTEs &t Cerbera odollam

THHT &7 TS IT IS STt 8 | heel TadT
AT THE W gU AR T A § T
FEATId H ITAT SATAT & | THE BeA &6 &1

HAT TGl BId & | 37 ATS(1 § TeheATae

qHE TETAT GTAT STaT g S FwIeAr
i grar § | TE ga9 | gad &l
THATT Teadl § | THE TATT & a9 qF
F FLAT q78 FL IA1E | FAbel AT T[T
H gl gaTse of &% dTS &7 "9 i F
sfa qt=r |7 & STfere | gf AT g |
gieq A<t Doll's Eyes

Actaea pachypoda

g UTT ITALT FATST, TITOTAT 3T T
T THAHTeT § 97T 1At 8 | 98 T §
T STH ATl TIE Tl Urei § § Uh g
| % A H I@HT I: a1 (Berrys)
F et T il BT g | THE Bel UH TATdT
2T 8 S| o srfeweus AT (designer
dolls) B | = T &l T § ¥ aga
GagId [&@Ts ad g T%eq 9 =Td% el
IR LA & T T LD R T
ST 2IaT g | THE 9ad | gadTand gl
THAT 5 | ATHTT | FTT gl g T Feam
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o ToTT 9T el =Tae gIaT § daeq Tieral
T A THATH Aol TgATAT & |
i wTEew Venus flytrap Dionaea

muscipula

Tg UTYT FHTGHT & Il v aferofy
HITRITAT T57 § 907 STar g | s
T AT F T T § g I AT Fle-
TAT 1 AIAT AT aATdT g | g o=
HIFTETLT YT AT S #he § g et off
SE ATl Hhle-Ta Hl TIAT AT a7
AT | Fe TGN F a5d gt TENT Trrdt
e 0.1 ¥ & & a== 2T I E | TEF
T8 I F 72T dvq hie Tl sl Jog
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BT SATAT 8 | Tal A1 FATeed 9re & forw
TTo T T Fd 2 |

Tt arer a1 f=T o Pitcher Plant
Nepenthes distillatoria

Tg 9T ST FHHT F UFEear=ar,
FATST & gferoft saiar § agaraa &
AT SATAT 8 | TE WIETIET TSI T 9rer
T | I AR o FH0T =8 qTer (=)
T 3T 3T g | TEehT WA ST ArRuE
FATAE HIS-AFHIEl A ATAT AT AHYT
FAT & | T He-AAle M= =i #it 9=t
o foReTe 92 9od & =96 g § AR S7a 8
| ZTaH ® TFvas (enzymes):iT o+

Tehls T 9T g | =2 =i oY oY ==
FIS-TRTET T AFLUT FL AT 2 |
qhe G qTAT fdaT areT

Western Water
douglasii)
Tg TLT AL AHTLRT F HITHBITHAT 1157,

fafeer wafraar F oAl sreer #

FATAT § ITAT AT & | STALT STHHT §

Hemlock (Cicuta

qTIT SATHATAT Tg T gL rar 91T g |
PERRIC IR | i S = M R
FAQT BAAT & | TEeDT QAT qgd qATAAT
BIT § THT HIL TH Fs T-TAT T AT 8

| T AT THE AT HLA 6 TATT TR H(

[J Published by Tropical Forest Research Institute, Jabalpur, MP, India

45



Van Sangyan

e & S el # gF "war ger arar
TAT g | & 91 TH $ad Hg § 9419 717

T 9T &l THAT &N SATAT & 3T J9 o
FTT FLAT I8 FL QAT ¢ |

g T AT T g

Angel Trumpet

(Brugmansia or Datura)

TE TrgT I AT, aferof srHivET,

ATECTor T qAT UAT F w9 W uTAv
SITAT & | T=ATT T8 919 § <9gq (angel)
T ITed THH AT S I O AE AT
ST g | TN ATRIT el & THT g &

FHTLOT 3E A0 | qal (trumpet) SET gaT
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g | T 979 FT | q@ § FId GaEIa
I 983 @AATH gIaTl g | UsieT eFie |
THRIITHTEA IT97 S7ar g | THeh 1o
T SToal AIATTH &l JTaT & | 38 9 &
T FOT T ITART 5, AT AF HEATAT 0
domH I A R STar w@r o2 &
SATHISTS qedl ZTT Sl ITANT AT
STAT & 2 |

ST Castor Tree

Ricinus communis

Tg qTLT AT died hid,geell, AL,

o, <fifear, dsrfaar, e awa g

= I <9 H Fgarad § qEATATar g | I8
ot ot forsa = | stfer ferder ot § &
U g | SHF a1g | THa @t agarad §
T SATAT B | TH GG FT A T T F
ST gar g 1 3EE A § ¥ uF
Sfrafew  wifed (toxin protein) fHeTeT
STAT € | THHRT ITIRT AT Tratenar
(chemical reaction) = forT foFam STaT 2 |
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Ig ATere forter grar g | T8 Tad wied
¥ Iodl-aed g o9 8 | THATT FH gl
STAT &, 92 H TUS T7 3T AUE IcTH gl
g | A 99T 9T IYATL Agl ¥ear g ar
T LA Tl T {aq AT gT ThaT ¢ |

gYAT TR 31 Jiaera e a=r |
AT & | g AT 4 At g

SHATE T qreT fSreeht Tl 7 TEdAT
ST STHLHT o ANT AT AT T ATl
T T Fd 2 |

FeAT T TN T A9 T 79 (AT | e
freqr w@r T FF A T U BY
AT ARSI ah J19a &l Stad
I 2 | FAT ged g4 TEUT F &l qel afcd
STAATY UF ATATAXT o6 HqAT | HT F&qT T
TTETH HATIE g | FeT TLATCHT & & g5
g AIHT qE] © S WA K UASTAL 6
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ST | GeATewsh Tt &l AT agd Heea ol
FTY FLATE |

FSATIADT T AT & o6 T | Fad
IeqTEA | FHT AT g FAh o T §
IHSTT FTEAA TS AFETSS Hl TG FT
AT B ST AT AT FH AT H AIE
FIA B | TES-ATE G¥AT F AT K AT
|1 AT Sfre o forg o o1fq qgeagot 2|
e (AT Sftas a#9a 7@l ¢ | T=-41e 7%
gId g df 7%, g@T, 3T, A1 9 HgIHT

FAAT gl AT & Tged H qIH! THAAT
Ul

219 Tt | Feadt staader § 5= st
gAY T4, T fqiEd 8 T €, I
= T T=-0rd AT O g7 ) Bl e e
Tre G FAT B Al gH 39 TEEd
TLETE & qASad FAT g, oraH
AT ST AFETAAT T SHaT qTF-9T1F =7
|

H TETT TR o o aretr WAt i
TEZ-TTE F T TSk AT 21T | STei O
FTeE ST & ST Tgol dgi I oMU ST |
THIL ST = & gU & Il |t foha
ST | I 92 | %7 § FH UH UL qq97
21 AT B AT TE-ATET BT TAT FHRA B
AqTaSIH T ¢ ATF & oAt U
FTT TG THT 7 AT T AT a1
Thd g | IU% ¥ | gad Aed a1y
S0 S a3 T A ST q9T &4
BT ITHRT ATH ISTT § T&IH T T |
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Bombyx mandarina Moore (Lepidoptera: Bombycidae): An Endangered
Wild Indian Mulberry Silkworm Species

Dr. N. Roychoudhury and Dr. Rajesh Kumar Mishra
Tropical Forest Research Institute,
Jabalpur-482021 (M.P.)

India is the natural abode of a large
number of sericigenous insects, which
produces different types of silk. More than
160 species of wild silkkworms have so far
been recorded. The humid and dense
forests of India are most suitable habitat
for large number of wild silk producing
insects. Among all, the wild mulberry
silkworm, Bombyx mandarina Moore
(Lepidoptera Bombycidae), is an

endangered Indian species as per
International Union for Conservation of
Nature and Natural Resources (IUCN) red

list and Schedule Il of Wild Life

silkworm,

wild  mulberry Bombyx

mandarina

Protection Act of India. This species is
thought to be the wild relative or source of
cultivated present domesticated mulberry

silkworm species, Bombyx mori Linn.

(Lepidoptera: Bombycidae). It inhabits in
natural habitat of eastern Asia covering
China, Korea, Japan and far eastern
Russia. Recently, this wild mulberry

silkworm has been from

Uttarakhand of India.

reported

Lrava of iId mulberry  silkworm,

Bombyx mandarina

B. moriis said to be evolved almost 5000
years ago from the wild specie$.
mandarina It is believed that the
domesticated variety of silkworrB,. mori,
has been originated froB. mandarinaor
B. religiosaeor Theophila religiosaelt is
an indigenous wild mulberry silkworm
widely distributed in the eastern
Himalayas with a chromosome number of
31n. It feeds also oRicus religiosafrom
which the namd'. religiosaepossibly has
been derived. After repeated experiments
it has been observed that the crossed

fertilized eggs of mald. religiosaex B.
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mori female or vice versa cross do not
hatch and is unlikd8. mandarinaand B.
mori. T. religiosaedue to its geographical
distribution and number of chromosomes
the

occupies a peculiar position in

evolutionary ladder odBombyxspecies.

A
E_m%anna female x B.mori(C108)male
i

Crossing" oi‘:"'wild mulberry silkworm,
Bombyx mandarina and Bombyx mori
The genusBombyx was establishedy
Linnaeus in 1758, based &halaena mori
Linnaeus, comprising six species, VB.
mori, B. mandarina B. hoesfieldi B.
rotundapexMiyata and KishidaB. shihi
Park and Sohn an@. incompositavan
Eecke, distributed in east Asia. The larvae
of B. moriare quite variable in colour, the
thoracic zone is swollen and the caudal
horn is reduced to a hump. mandarina
has a short horn, and the colour pattern is
more striking and contrast. Fig.3. Crossing
of wild mulberry silkworm, Bombyx
mandarina and Bombyx mori

Larvae were described as the head and
body are grayish brown, segments 4 and 5
are abnormally distended dorsally, on
segment 4 there is a subdorsal, black
ocellus like spot, ringed internally with red

and externally with black and there is a

short caudal horn. The pupa is enclosed in
a flimsy vyellowish cocoon spun on
mulberry leaves. BothB. mori and B.
mandarina feed on Morus (family
Moraceae), but the latter also feeds on
Malus (family Rosaceae), an®iospyros
(family Ebenaceae) in Japan, and on
Hibicus rosea sinensigamily Malvaceae)

in  China (Chu 1996).

Morphologically, the male and female

and wang,

genitalia on the B abdominal sternite of
moths of both the species are similar but
differ in colour composition. The wild silk
moth, B. manairina is brown with distinct
darker markings, whereas it is white Bn

mori.

Information on the life cycle ofB.
mandarinais very scanty. It is well known
that this wild silkworm hibernates at the
egg stage and there is no observation on
the overwintering at the pupal stage in the
field. It has been reported that the duration
of hatching from diapausing egg and the
duration of pupal stage are longer and
more variable than those 8f mori It is
strongly suggested that the pupal stage is
not the overwintering. Laboratory
observations on long and variable pupal
duration inferred thaB. mandarinamight
have a complex voltinism, the majority of
individual within the same population
trivoltine, some of them bivoltine and a
and tetravoltine.

few univoltine

Environmental factors which affect the life
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cycle ofB. mandarinaare still unknown. It
has been reported that mother moths
produce diapausing eggs when they are
reared under short-day photoperiod during
the larval stage, like the tropical races of

B. mori.

B. mandarina probably originated in
China, with the chromosome number 27n,
is regarded as the ancestor from whigh
28n

originated. The evolutionary significance

mori with chromosome number

is attributed to the breakage of a
chromosome ofB. mandarina in the
process of evolution and under conditions
of domestication has lost many of its old
characteristics. As these two species can
be crossed with each other and the hybrid
progeny
believed to be the close ancestor Bf

is fertile, B. mandarina was

mori. However, differences exist between
these insects, e.g., in the structure of
fibroin genes, chorion multigene families,
There is a

and nucleolar organizers.

difference in the chromosome number
even among populations &. mandarina
because of their geographic origin, the
individuals inhabiting Japan possess
2n=54, that is one pair less thBn mori,
ewhich has the chromosome number of
2n=56. On the other han&. mandarina
individuals for far eastern Russia and
China were found to possess the same

number of chromosomes &s mori This

has been confirmed to be true for other

Chinese populations. At present, the
2n=56 type oB. mandarinais ascribed to

the ancestor dB. mori

Some authors believe that the evolution of
Bombyx mori may be interpreted in a
different way. But,T. religiosae and B.
mandarinacharacteristics are more or less
alike. Theophila species are considered
now-a-days as sub-species B8obmbyx
though previously they belonged to a
separate genus. The existence of several
species of Bombycidae moths in the sub-
Himalayan region offers a great scope for
comparative studies in the various facets
of silkkworm science especially in the field
of biodiversity conservation.

(Photo Source: http:// www.china.lu/

texts_templates/pictures/arts-and-crafts/bombyx
- mandarina-moth.jpg)
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SSTL 3 Tt STHIT 9T o T @dv
Ffa<er T
St faferedT geam, gaTaTe
TR faata fefa =t e TR Trm 2 | a1 T T AT R Ay T
ST AT T AT A A Red a9 Feft e foaT T

I FT T AT | LTIHE Hged & &7 §
ATAHTT qE ST ST g, Teq 9 §
el sor o 9T STa g e zEe
HEed ST Wl 9§ STaT €. a9 & Siwefiy
TOTE HT AT g5, T9[AS, I digdl aAT
S ATfeeT § | i T 7

I STAHTHTT F Tgcd F7 6l g | Hd
T UT ¥ gl AWl % STER 6
o7 =& UF sT=ar e "1 ST € | A8
THT &I T Fear g JoaT gAr gf=rer
TIHATH FLAT g | THAT qRIAT HT ST
TSI § 7T SITaT § | gTaAtfeh ot % et
FT § & srwefr ot 2 | of¥y, = S A9
SUART # AT € | 9 % THT Wged &l
TEA U FO JATHSI 7 wefia qun &
afvqot e it v O B Rl g
ST T Fad ITSI13, (Hedl | 93 3ar1 8
gfew a9, 9N Y =@t & o
FAIIH THAT ST ATAT ST STHIA F AT
qET A= FEA T § | TAT a¥g aul
T IUAT H T it e AT o7 sreae
% AT 9 & =9 T e &7 At

A AT IT I T AT AT Tohiel Hic %
forT are T STar g aweq o T e
farwtaa ff wft g 3T% egfAat uv #ie a8t
g | T T FT T 9T FeA TT g
9% 70 & 100 TheT 0 el < FhaT g |

I8 TEhr AT T w orw g
TWme e 1 999 IUg 9T STar §
T T T T [ & ST ST oS
TAEAT STHI T€ T ST AT FHaAT ¢ |
THF I FT Fod ATAT 914 &l Fear I
2IAT & S oM § e, g § g9 9 T
I AT AT g . S9H 72 | 76 Iiaerd a&
T&T graT & ST dga TANas,{vad $liT
HrT grar g | AT 79t Fr o wrhr
qAAT BIAT g TAT LT U AT I AT FH
CARIA

9T H A wT e TG e TAET 4, T
5,6, 7,9, 16, 17 9=q f@Tt, 9w orrar
FoaT 399t Fr fAwtaa RT3 g ot
Treely Y v Ererar & i zme o A
qq % o meage A+ ¥ 92 F T i
ST & 3T U AT AqeAT § FAT ATl 5
e e ot % foer oft =3 S5
FETT LA I LAHAT HTHN ATeH Ial 2.
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qU oFF % T 99 & FA9 AT qe o

GYET TATE HT NTAT AT Tl g | FeAH]
T 7 ¥ 9 91 F 918w 9 2 A

T T UL T 979 T 1S 9T 918 Fel o9

# T 9T AT ATAT & | T gaed ST
H =% 400 9T TG g | T 99 918 UF
T ST F 24000 F 28000 ferraTH
I T IATE AT g | a7 T I I0f O
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STANT o & [T 9gd ITIH AT g 9
Fg T § TL&AT AT hel IATAT AT B
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TS SHTAT ST FHaT 2 |

9 % sfwefter T

99 % fafgaa qa9 ¥ i @=@er 3
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T T T, TI-H-9F AT g | 9T F
T FT T AT THART F7 JISE(T & % a1
AqTa® Tt Y& Fed &7 5 I9 7 2

Tg fore, qamaw T IS0 grar gl THh
T2, T qAT S H AL de 9arAw
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STAT g, ST el I[Oon | 93T grav gl
g AT TF JARA 6 IO JAT ITE A

FTeT ATH TAT-IT TR 6 Bl ¢ |
FGT A% @ T TEAAE G2 ATl

TAT FIHAT HT ATT FLA ATATI Tg A

TqTT Fg ATl STALTh AT T QTI0T FHlel
AT B BT ATGHTT TR | (e
fRa®we gl =H% FaHa a9 @ &ia
(FTT) & TET AT 2 |

THT T AARA HET, FAT, Ta4 | AT

TIT g3 A= ® gl =96 999 § &0 9T
BAE |

HUET: AR AT H GTATR Heded
FASC I ATl g | - T
e TET 2 81 T oI &7 Soher &7
TaT 400 TR, 9Tt § SarersT e o |
e 327 w39 20 UTH s AT
Gepkad

QT "ol e a1 % 100 ITH &1 o
250 UTH & & i O° AN T o A
qag, IOgL 9 ATH & TH-UF AN &l
IEEIERSEE N

afsrer: IS AT AT QTR <dT g1 U oef
& [ F IS (AT qag OTH qaq Fid
T U H 9IS Al ATl §, 3T AT O
T AT FH-SATET T |

Ser: 200 .. 9T § 250 ITH A A
TaT 7 25 I et e o S emad
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Far g 39 T & e, U, Atg v aia T TRT: Toh g0 FAHRA T T&T (AT
T ST H Trad fHerdt @ | IE AT H @7 | T feee =7 a9 |

He & e Tk 9o 7 &1 100 I7H 911 7
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BT g &l ST |

THE: 9 Ud g Hl Bl H 2 A7 00
TTH ATT A |

feamft orhrere: TE T U o & qET O
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o2 =o®r foATT araTsTT gr Srar 2 |

T FT IS, TgUIA: IARA HI A |
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FIET g THeaTRe T T B seet
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T % 39 & Trga edT g |

A AT IAfAT A X AgAr AT A
frET & S & wed 7 fem
JARA 6 @ H =9 AH 0 AMGA &
Tae o T o | Ay ferar g, ar &
T2 UL, waATRHr & sAfqae #® oft
ATHFRTL ZraT g |

TH 0T AT F: AT q &1 TART | AT T
TFHAT gl THH qraahdd Q=T & AT
BT gl SaeTsar 9=+ 9% 2 | 5 ITH 01

g7 ® THEATHE Ja= T 9 ¢ |

e Ao St fafaear J9em & gaq

IHETEAdT 2q |
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[J Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan

Vol. 2, No. 6,

Issue: June, 2015

Know Your Biodiversity

Swaran Lata and Pradeep Bhardwaj
Himalayan Forest Research Institute, Shimla (HP)

Acacia catechu

Acacia catechuis commonly known as
black catechu or Khair. It belongs to
family Febaceae and sub family is
Mimosoideae. Generic nameAcacia’
came from Greek word “Throns” meaning
“point or a barb” and the species name
‘catechu’derived from word”cutch” which

iS a tanning extract obtained from
heartwood of Acacia catechu. It occurs in
tropical moist forests, dry tropical forest
and tropical thorn forest. It is common in
sub-himalayan tract and outer Himalaya
from Jammu to Assam. It thrive best o
porous alluvial soil.

It is a deciduous tree with a light feathery
crown. Stem is dark brown to black with
rough bark which peel off in long strips.
Leaves pinnately compound. Branchlets

armed with pseudo-stipular spines in pairs

below the petioles. Flowers pentamerous,
white to pale yellow. Pods are straight,
flat, glabrous, dark brown and shining
when mature. Seeds 3-8. Flowering and
fruiting season is July to December.

Most important product obtained from
Acacia catechu is Katha or catechu. This is
obtained by boiling chips of heartwood
with water. In India two varieties are

found katha or pale catechu and cutch or
dark catechu. The yield of katha and cutch
varies with the season. Maximum yield of
katha is obtained from trees felled in
autumn and winter.

It is good fodder tree and lopped to feed
goats and cattles. Wood is durable and
used as timber. Catechin present in this
plant plays a vital role as anti-oxidant.

Different parts of the tree have several
medicinal properties generally used in
treatment of haemoptysis, ulcers, boils and
eruptions on the skin, conjunctivitis and

snake bite. Mixture of flowers, cumic,

milk and sugar is used for treatment of
gonorrhea. It is used as cooling, digestive
and astringent especially in piles, utrine
haemorrhages, leucorrhoea and bronchitis.
Because of different uses parts of khair
tree are in great demand and it is generally

exploited by people living in the vicinity
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of its habitat. We need to formulate
suitable measures for its conservation and
utilization of plant parts in sustainable

manner.

Passer domesticus

Passer domesticus a small passerine bird
commonly known as house sparrow.
Generic name ‘Passer’ derived from Latin
word means ‘small active bird" and

specific  name ‘domesticus’ means
‘belongs belonging to house’. It belongs to
the order Passeriformes and family
Passeridae. It occurs naturally in Europe,
Mediterranean region and Asia. It is
accidentally introduced to many parts of
the world and now most widely distributed
bird species. It is commonly found in rural
and suburban landscapes and lives in close
proximity to human settlements. These are
sedentary birds travel only 2-3 km in
search of food. This species facing severe
decline in its population because of
anthropogenic factors.

House sparrows are monogamous and

dimorphic. In male the crown is grey, lores

and round, eye black. The mantle and
scapulars are boldly streaked black,
chestnut and buff and the tail is dark
brown. The female is grayish brown
streaked with fulvous and dark brown on
back. A pale supercilium and the under
parts plain brownish white. Young ones
are similar to adult female but deep brown
below and pale in above.

The House Sparrow lives in groups. It is
granivorous bird but also feeds on fruit,
flower buds, tender shoots, kitchen scraps,
and small insects like beetles, caterpillar,
flies, and aphids. The breeding season is
March to June in north and September to
October in central India. The average life
expectancy of house sparrows is 6-10
years. Nests are seen in small cavities of
houses, holes in brick walls, dense trees
and bushes and other natural and man-
made cavities. It lays 4-5 eggs an
incubation period is 10-12 days. Young
ones are generally feed by both parents.

It is state bird of Bihar and Delhi. It
tolerates variety of climate but it prefers
moist tropical climate. Raptors and cats are
the main predators of house sparrow. In
the past these are eaten by people for its
aphrodisiac properties. Because of its
extremely large range it is assessed at least
concern in IUCN Red List but during
recent decades, there has been a marked
global decline of the House Sparrow
factors.

because of anthropogenic
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Predation, electromagnetic radiation from
mobile towers, diseases, habitat change
and inadequate food are the some of the
reasons to its declining population.

Conservation of this bird is very necessary
because of its potential as environment
indicator.
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