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From the Editor’s desk

Insects are the amimals that do the bulk of the pollination that affects our daily lives. Some of these insect pollinators will be
familiar (bees and butterflies), but you might be surprised by some of the others (flies, wasps, and beetles). Here we provide an
averview of these five main groups of insect pollnators—including their Iife cycles, habitat requirements, and conservation
needs. Human beings depend on animal pollination directly or indirectly for about one third of the food they eat [ver 75 percent
of the food and mediinal plants that benefit mankind and 90 percent of afl flowering plants rely on pollination by animals to
produce fhealthy seeds and fruits.

Pollinators also provide an essential ecosystem service that contributes to the maintenance of biodiversity and ensures the
survival of plant species including crop plants. Pollination is required for seed production, to improve seed quality, to create
hybrid seeds and also to increase uniformity of crop ripeming. Pollinators face g large variety of threats of anthropogenic origin,
including habitat fragmentation, a variety of effects of agriculture, pesticides, herbicides, and the introduction of both exotic
pollinators and plants. The recent global concern over conservation and management of such a paradise of diversity has
necessitated an immediate and thorough understanding of the factors contributing to their stability and maintenance. FPollination,
a crucial link in the survival of ecosystems, is one such factor that needs ta be well understood to develp appropriate strategies
for conservation of the Indian biodiversity. Hies may never have the charisma of birds and mammals, but habitat conservation
and urban plamming can fhejp maitain an interesting and diverse group of fly pollinators who render the free services to the
fuman beings for their food security.

Insect pollinators include bees, pollen wasps, ants, flies, moths, beetles, and butterflies. There are over 0000 species of
invertebrate pollinators worldwide. Birds and bats are the mast common vertebrae polinators, though lemurs, monkeys, lzards,

and possuims are also known to poflinate. Pollinators can either be wild or managed. such as the Furgpean Honeybee managed by
beekeepers. Though pollinators are often small enough to overlook they play a huge role in plant reproduction. Pollinators
mstinctually visit flowers in search of food As they feast on pollen or nectar. polinators often brush agaist the flowers

reproductive parts and unknowingly deposit pollen from previously visited plants. Flants then use this deposited pollen to produce

a fruit or seed. Since three-fourths of the world's flowering plants and 55 percent of the warld's food crop depend on pollinators

to reproduce, it is essential far pollinators to thrive,

In line with the above this issue of Van Sangyan contains an article on Biosphere reserves - Holistic tool for biodiversity
conservation. lhere are also useful articles viz. Potential of intact forest landscape in mitigating chimate change, Soil and water
conservation on the growth of planted species in skeletal soil - some case studies, Lonservation of ecomella undulata - a
threatened tree of multjpurpose values, Lhir pine defaliator, Lryptothelia crameri and its control measures, Larbon dioxide fix
model- An essential tool for estimation of carbon sequestration potential of agroforestry system and Solid waste and their

management, leak defoliator, Hyblaga puera and its food plants and SITST #71 ST T#HaT FIAATIAHT,

| hope that readers would find maximum infarmation in this issue relevant and valuable to the sustainable management of forests.
Van Sangyan welcomes articles, views and queries on various such issues in the field of forest science.
Looking farward to meet you all through forthcoming issues

Dr. Naseer Mohammad
Chief Editor
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Disclaimer — Van Sangyan

Statement of Responsibility

Neither Van Sangyan (VS) nor its editors, publishers, owners or anyone else
involved in creating, producing or delivering Van Sangyan (VS) or the materials
contained therein, assumes any liability or responsibility for the accuracy,
completeness, or usefulness of any information provided in Van Sangyan (VS), nor
shall they be liable for any direct, indirect, incidental, special, consequential or
punitive damages arising out of the use of Van Sangyan (VS) or its contents. While
the advice and information in this e-magazine are believed to be true and accurate
on the date of its publication, neither the editors, publisher, owners nor the authors
can accept any legal responsibility for any errors or omissions that may be made or
for the results obtained from the use of such material. The editors, publisher or
owners, make no warranty, express or implied, with respect to the material

contained herein.

Opinions, discussions, views and recommendations are solely those of the authors
and not of Van Sangyan (VS) or its publishers. Van Sangyan and its editors,
publishers or owners make no representations or warranties with respect to the
information offered or provided within or through the Van Sangyan. Van Sangyan
and its publishers will not be liable for any direct, indirect, consequential, special,

exemplary, or other damages arising there from.

Van Sangyan (VS) reserves the right, at its sole discretion, to change the terms and
conditions from time to time and your access of Van Sangyan (VS) or its website
will be deemed to be your acceptance of an agreement to any changed terms and

conditions.
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Insect as pollinator and its conservation

Tanmaya Kumar Bhoi'‘and Sangeeta Singh1

"Forest Protection Division
Arid Forest Research Institute
Jodhpur, Rajasthan, 342005
*E-mail:bhoitanmayal52@gmail.com

Introduction

A pollinator is an animal that moves pollen
from the male anther of a flower to the
female stigma of a flower. Two basic types
of pollination exist: abiotic pollination and
biotic pollination. Abiotic pollination
occurs without intervention from another
living organism. Biotic pollination occurs
with the help of living creatures. Among
them insect as the major biotic
pollinators.Many insect species contribute
to pollination, including bees, syrphids,
butterflies and moths,and some beetles.
These insects usually wvisit flowers to
collect food (nectar and/or pollen) andmay
be generalists having a wide diet and
visiting many plant species, or specialists
that visitonly a narrow range of flower
species.

Pollinators % Contribution

Bees 73
Flies 19

Bats 6.5
Wasp 5
Beetles 5
Birds 4
Butterfly 4

Can human being exist without them!

Pollination is an essential ecological
survival function. Without pollinators, the
human race and all of earth’s terrestrial
ecosystems would not survive. Of the
1,400 crop plants grown around the world,
i.e., those that produce all of our food and
plant-based industrial products, almost

80% require pollination by animals. Visits
from bees and other pollinators also result
in larger, more flavourful fruits and higher
crop yields. Globally, pollination services
are likely worth more than 3 trillion
dollars.

e More than half of the world’s diet
of fats and oils come from animal-
pollinated plants (oil palm, canola,
sunflowers, etc.).

e More than 150 food crops in the
U.S. depend on pollinators,
including almost all fruit and grain
Crops.

e The USDA estimated that crops
dependent on pollination are worth
more than $10 billion per year.

Pollinator’s conservation
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Increasing abundance, diversity, and
continuity of floral resources

Schemes such as the sowing of flower-rich
field margins or hedgerows, or retaining
patches of semi natural habitat among or
near farmland, provide clear benefits to
bee diversity and abundance. This in turn
increases pollination to nearby crops and
provides an economic incentive to farmers
growing insect pollinated crops. Many
countries also offer financial incentives to
farmers for taking measures to boost
biodiversity that help to  offset
implementation and opportunity costs.

Education and outreach in this area could
pay great dividends for pollinator
conservation.

Reducing exposure to pesticides

Bees are currently chronically exposed to a
cocktail of pesticides, some of which act
synergistically. Since the late 1990s, the
cost of pesticides has fallen markedly
relative to labor and fuel costs and the
value of the crops. As a result, current
levels of pesticide use are generally high
and are not always justified by evidence
that they are necessary to maintain yield.
The widespread prophylactic use of

' || || ———) - Ep— - = B - —_ Al o e el I*,J___,
Pollinator protecition and pesticides

Insects are essential for pollinating many plants that produce food. Some crops

depend on pollinators for fruit and seed production. It is estimated that pollinators °

contribute to 1 of every 3 bites of food you take. What steps can you take to protect n'.)]_c p

pollinators from pesticides?

Cover or move bee hives

Some pesticides are more
toxic to pollinators than others

Use buffers between pollinator
habitats and freated areas

Don't spray
flowers directly

However, take-up of schemes to boost

Use when pollinators
are not active

pollinators remains low in most countries,
perhaps reflecting a lack of understanding
of the economic and environmental
benefits or a lack of familiarity with

implementation of such  measures.

Spray as close to the
pest as possible

PESTICIDE @ IR TION |

N

Wait for flower petals to drop
before treating

Provide natural habitat

Consider granular products, which
A = leave less residue

Long lasting products
may have higher risks

systemic insecticides (such as
neonicotinoids) as seed dressings exposes
bees and other non-target wildlife, results
in accumulation of pesticides in the
environment, and places strong selection
pressure on pests to evolve resistance. A

Follow the label - including
use sites and methods
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return to the principles of integrated pest
management (IPM), which depends on
preventive methods such as crop rotation
and views the use of pesticides as a last
resort in the battle against insect pests,
could greatly reduce exposure of bees,
benefit the environment, and improve
farming profitability. Some European
countries have independently developed
national pesticide reduction programs, and
the European Union Sustainable Use of
Pesticides  Directive  2009/128/ EC
required member states to implement
national action plans to minimize pesticide
use by January 2014. In most EU member
states, this directive appears to have had
little or no impact on farming practices.
Providing nest sites

Wild bees use a diversity of habitats for
nesting, including burrowing into bare soil
and using existing cavities underground,
holes in wood, or hollow plant stems.
Semi-natural habitats, hedgerows, and
permanently uncropped field margins
allow for many of these; hence, schemes to
boost floral diversity are also likely to
boost nesting opportunities. Additional
nest sites can also be provided by
providing bundles of hollow reeds or
canes, or patches of bare soil

Preventing further introductions of non-
native bees, parasites, and pathogens
The careless disregard with which we ship
bees from country to country has resulted
in the irreversible spread of many serious
parasites and pathogens. Strict quarantine
controls should be implemented on the
movement of all commercial bees, and
there is an urgent need to develop means
of rearing commercial bumblebees that are
free from disease. Deliberate introductions
of non-native bee species should of course
be prevented. The companies that rear
commercial bees should bear some

responsibility here and should refuse to
sell bees to regions where they are not
native. There is clear hypocrisy in the
policies of countries that prevent
importation of non-native species but
allow exportation of species to places
where they do not naturally occur.

Global Pollinator Initiatives- Where
does India stand

Both managed and wild pollinators play
important roles in ecosystem services,
food security, and the economy. Concerns
about the worldwide decline of pollinators
have gained the interest of many countries
and resulted in the formation of specific
initiatives related to pollinator
management and conservation at national
and global level. When Colony Collapse
Disorder swept through American and
European bee populations in 2007, the
western world was alerted. These countries
started several action plans to save bees,
the initiatives include North American
Pollinator Protection Campaign (NAPPC),
Brazilian Pollinator Initiative (BPI),
Canadian Pollinator Conservation 2013
and European Pollinator Initiative (EPI,
2000). Even developing countries like
Africa (African Pollinator Initiative) and
Sri Lanka (Pollinator Conservation Action
Plan for Sri Lanka) have pollination
conservation strategies, no such actions are
taken to conserve pollinators in India. On a
global level, the Convention on Biological
Diversity has identified the importance of
pollinators with the establishment of the
International Initiative for the
Conservation and Sustainable Use of
Pollinators  (also  known as the
International Pollinators Initiative-IPI) in
2000, facilitated and coordinated by FAO.
International Pollinators Initiative includes
a project involving seven nations
(including India) with the aim of
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identifying practices and building capacity
in the management of pollination services.

Conclusion

Pollinators provide enormous added value
by indirectly supporting a vast array of
other organisms. So, losing any of the

diversity is a tragic loss for the biological
heritage of planet Earth. Conservation of
pollinator species and employment of
effective crop management techniques that
encourage the foraging activity of the
pollinators.
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Global warming, its causes and remediation

Saikat Banerjee, K.S.Sengar and Avinash Jain

Forest Ecology and Climate Change Division
Tropical Forest Research Institute
Jabalpur-482021

Introduction

Global warming is the observed measurable
increase of the average temperature on
Earth. It is the modification of climate that
would result from the retention of an
increased proportion of terrestrial radiation
by certain atmospheric gases emitted mainly
as byproducts of human activities (Allaby
1994). In other word it is a phenomenon of
climate change characterized by a general
increase in average temperatures of the
Earth, which modifies the weather balances
and ecosystems for a long time. It is directly
linked to the increase of greenhouse gases in
our atmosphere, worsening the greenhouse
effect. In fact, the average temperature of the
planet has increased by 0.8° Celsius (33.4°
Fahrenheit) compared to the end of the 19th
century. Each of the last three decades has
been warmer than all previous decades since
the beginning of the statistical surveys in
1850.

At the pace of current CO, emissions,
scientists expect an increase of between 1.5°
and 5.3°C (34.7° to 41.5°F) in average
temperature by 2100. If no action is taken, it
would have harmful consequences to
humanity and the biosphere. As the Earth is
getting hotter, disaster like hurricanes,
droughts, floods are getting more frequent.
There is large natural variability in the
intensity and frequency of mid latitude storm
and associated  features such  as
thunderstorms, hail events and tornadoes
(IPCC 2007).

Global warming causes

The greenhouse effect is a natural

phenomenon.

i.  Though the greenhouse gasses are
necessary for sustain life but their
concentrations should be written
reasonable limits so that global
ecosystem are not unduly affected.
However, the increase in greenhouse
gases is linked to human activities.

ii.  The concentration of different green
house gases such as CO,, methane,
nitrous oxide, CFC-12 etc. are
increasing day by day due to human
activity such as deforestation along with
increasing contribution of fossil fuels
which has a cumulative on the net
increase of global CO, content but
influency on other greenhouse gasses
can also be significant. The cement
industries growing worldwide already
produce a significant amount of the
global carbon emission. It is thus no
surprise that the world's leading climate
scientists believe that human activities
are very likely the main cause of global
warming since the mid-twentieth
century, mostly because of:

Fossil fuels

The massive use of fossil fuels is obviously

the first source of global warming, as

burning coal, oil and gas produces carbon
dioxide - the most important greenhouse gas
in the atmosphere - as well as nitrous oxide.

Deforestation and forest degradation

The exploitation of forests has a major role

in climate change. Trees help regulate the

climate by absorbing CO,from the
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atmosphere. When they are cut down, this
positive effect is lost and the carbon stored
in the trees and soils is released into the
atmosphere.

Intensive farming

Another cause of global warming is
intensive farming, not only with the ever-
increasing livestock, but also with plant
protection products and fertilizers. In fact,
cattle and sheep produce large amounts of
methane when digesting their food, while
fertilizers produce nitrous oxide emissions.
Waste disposal

Waste management methods like landfills
and incineration emit greenhouse and toxic
gases - including methane - that are released
into the atmosphere, soil and waterways,
contributing to the increase of the
greenhouse effect.

Mining

Modern life is highly dependent on the
mining and metallurgical industry. Metals
and minerals are the raw materials used in
the  construction, transportation and
manufacturing of goods. From extraction to
delivery, this market accounts for 5% of all
greenhouse gas emissions.

Over consumption

Finally, overconsumption also plays a major
role in climate change. In fact, it is
responsible for the overexploitation of
natural and emissions from
international freight transport, which both
contributes to global warming. At the global
scale, the key greenhouse gases emitted by
human activities and global emissions of
economic facts are given below:

resources

Human activities Emission

Economic Factor Emission

1. Electricity and Heat production | 25%
2. Agriculture, Forestry and other | 24%
land-use

3. Transportation 14%
4. Other energy 10%
5. Building 6%

Source : IPCC (2014). Contribution of Working Group III to the Fifth Assessment Report of

1. Carbon dioxide (Fossil fuels 65%
and industrial process)

2. Carbon dioxide (Forestry) 11%
3. Methane 16%
4. Nitrous oxide 6%
5. Fluorinated gases 2%
IPCC.

Global warming effects

On biodiversity

The increase of temperatures and the climate
upheavals disturb the ecosystems; modify
the conditions and cycles of plant
reproduction. The scarcity of resources and
climate change are changing life habits and
migratory cycles of animals. We are already
witnessing the disappearance of many
species - including endemic species - or,
conversely, the intrusion of invasive species
that threaten crops and other animals.
Climate change is altering ecosystem and
species life cycles. Changes include longer
growing period in mid and high latitude,

shifts in species range in polar and higher
altitudes, decline of some species and
changes in reproduction cycles of plants and
animals (Permeson 2006). Global warming
therefore impacts biodiversity. It is the
balance of biodiversity that is modified and
threatened. According to the IPCC, a 1.5°C
(34.7°F) average rise might put 20-30% of
species at risk of extinction. If the planet
warms by more than 2°C, most ecosystems
will struggle.

On oceans

Because of global warming, permafrost and
ice are melting massively at the poles,
increasing the sea level at a rate never
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known before. In a century, the increase
reached 18 cm (including 6 cm in the last 20
years). The worst case scenario is a rise of
up to Im by 2100.

The acidification of the oceans is also of
great concern. In fact, the large amount of
CO; captured by the oceans makes them
more acidic, arousing serious questions
about the adaptability of seashells or coral
reefs (Guinotte and Fabry 2008)

On humans

Human beings are not spared by these
upheavals. Climate change is affecting the

global economy. It is already shaking up
social, health and geopolitical balances in
many parts of the world. The scarcity of
resources like food and energy gives rise to
new conflicts.

Rising sea levels and floods are causing
population migration. Small island states are
in the front line.

The estimated number of climate refugees
by 2050 is 250 million people. Some of the
health outcomes with climate change is
addressed in the following table (WHO
2003):

Type of outcome Outcome Incidence/Prevalence
Food and water borne diseases | Diarrhea episodes Incidence
Vector borne diseases Malaria cases Incidence
Natural diseases Fatal unintentional injuries Incidence
Risk of malnutrition Non-availability of Prevalence
recommended daily calorie
intake
On the weather Promoting public transportation, carpooling,

For decades now, meteorologists and
climatologists around the world have been
watching the effects of global warming on
the weather phenomena. And the impact is
huge: more droughts and heat waves, more
precipitations, more natural disasters like
floods, hurricanes, storms and wildfires,
frost-free season, etc. (IPCC 2007).

Global warming prevention

Renewable energies

The first way to prevent climate change is to
move away from fossil fuels. What are the
alternatives ? Renewable energies like solar,
wind, biomass and geothermal.

Energy & water efficiency

Producing clean energy is essential, but
reducing our consumption of energy and
water by using more efficient devices (e.g.
LED light bulbs, innovative shower
systems) is less costly and equally
important.

Sustainable transportation

but also electric and hydrogen mobility, can
definitely help reduce CO; emissions and
thus fight global warming.

Sustainable infrastructure

In order to reduce the CO, emissions from
buildings - caused by heating, air
conditioning, hot water or lighting - it is
necessary both to build new low energy
buildings, and to renovate the existing
constructions.
Sustainable
management
Encouraging better use of natural resources,
stopping massive deforestation as well
as making agriculture greener and more
efficient should also be a priority.
Responsible consumption & recycling
Adopting responsible consumption habits is
crucial, be it regarding food (particularly
meat), clothing, and cosmetics or cleaning
products. Last but not the least; recycling is
an absolute necessity for dealing with waste.

agriculture &  forest
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Uzi fly — Pest of silkworm

G. Swathiga, C.N. Hari Prasath and K. Thanga Roja

Forest College and Research Institute,
Tamil Nadu Agricultural University
Mettupalayam — 641 301
E-mail: prasathforestry@gmail.com

Sericultural agro industry is worth for
generating foreign currency and uplifting
socio economic status of farmers in India.
India produces all six known kinds of silks
namely mulberry, oak, tasar, tropical tasar,
eri and muga. However, expected yield in
mulberry silk coccon production has not
achieved so far because of the diseases and
pests of silkworms. Uzi flies (Exorista
bombycis and Exorista sorbillans) are very
serious pests in India which paralyzed
sericultural industry of India and several
other sericultural countries. Uzi fly,
Exorists bombycis (Louis) is an endo-
larval parasitoid of the silkworm (Bombyx
Life cycle of Uzi fly

Maggot emergence from
Silkworm body

Maggot inside
silkworm bedy
showing melanization

Encapsulated Uzi maggot

A female lays 500 - 600 eggs during her
life time (18 - 22 days), each day laying
about 20-30 eggs. Eggs hatch in 48 - 60
hours. The Maggot after hatching from

Wandering Uzi maggot

LIFE CYCLE OF UZI FLY

mori L.) which inflicts a cocoon yield loss
of 10 to 20% in the traditional silk
producing states of south India and posing
constant threat to the existence of silk
industry by causing a loss to the tune of
Rs. 100 to 200 crore /annum.

Scientific classifications of Uzi fly

Kingdom Animalia

Phylum Arthropoda

Class :  Insecta

Order :  Diptera

Family Tachinidae
Subfamily Exoristinae

Genus Exorista

Species Exorista sorbillans

Mating or Copulation

Uzi Pupas

Uzifly laying eggs

|

Uzl maggeoet hatching Uzi egg on silkworm

the egg immediately pierces into silkworm
body using the pro-thoracic hook attached
to the mouth. The place of entry of maggot
into silkworm body develops a black scar.
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The maggot feeds on the silkworm tissues
for 5-7 days during which time it moults
twice. The maggot comes out of silkworm
body by creating an opening on the body
(integument) and spends 12-20 hour’s time
as post-feeding (post- parasitic) maggot
and becomes pupa in dark places like
Symptoms and nature of damage

e Presence of creamy white oval
eggs on the skin of larvae in the
initial stage.

e Presence of black scar on the larval
skin

e Silkworm larvae die before they
reach the spinning stage (If they
are attacked in the early stage).

e If attacked during later instars,
pierced cocoon is  noticed.
Infestations on 3", 4™ and early 5™
instar causes death of the larvae. If

:{E\ N \ \\' \\::

cracks, crevices, corners of the rearing
house, loose soil, etc. Adult uzi fly
emerges from the pupa after 10 to 12 days.
Life cycle is completed in 17-22 days.
Adult fly survives for 10 - 18 days (males)
and 18-22 days (females). Adult fly feeds
on pollen, rotten fruits, nectar, etc.
parasitization occurs after middle
of 5 instar, the mature maggot
comes out by piercing the cocoons
and thereby rendering the cocoons
unsuitable for seed production or
even reeling.
shells are

e Bivoltine cocoon

compact and stiff, therefore, its
larvae are parasitized in late 5"
instar, maggots fail to come out
and hence pupate inside the cocoon
and flies dies there itself.

Uzi egg on silkworm larva

Black scar on silkworm larvae

Pupae pierce out of cocoon
Period of occurrence

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

10



Van Sangyan (ISSN 2395 - 468X)

Vol. 8, No. 8,

Issue: August 2021

The number of generations per year differs
depending upon the climatic condition. In
arctic region, there are four to five
generations, in temperate regions six to
generations and in tropical
regions ten to fourteen generations. In
tropical countries

seven

it generally occurs
throughout the year, but more serious
during rainy season.
Factors responsible for outbreak of uzi
fly
e Large scale and overlapping
rearing of host (Silkworm).
e Favourable climatic conditions
(Temperature range of 20 — 30°C
and relative humidity of 60 — 90%)
facilitates host /
silkworm rearing which in turn
helps the host availability.

continuous

e Increased adult (Uzi fly) longevity.

e Higher egg production and egg
hatchability.

e Reduced activity of the natural
enemies like parasitoids, predators
and pathogens in nature.

Management of Uzi fly
Exclusion method

e Use of Uzi fly-proof wire mesh or
nylon nets on doors, windows and
ventilators.

e Antechamber in rearing house
preventing entry of Uzi fly

e Use of nylon net for covering
individual  rearing
individual rearing stands

trays  or

e Quarantine on transport of healthy

cocoons in new seed areas.
Cultural /Mechanical method

e Removal of uzi infested silkworm
larvae and emerging maggots, and
kill them.

e Devoid of cracks and crevices in
floor of rearing houses to avoid of
pupation

e Uzi infested larvae spin cocoons a
day or two earlier than other
silkworms. Such cocoons should
be harvested separately and stifled.

e Simultaneous skipping of silkworm
rearing in severe infested areas.

e Collection and destruction of fallen
maggots

e Sorting out of uzi-pierced cocoons
before transportation to cocoon
markets helps preventing spread.

Physical method
e Light-cum sticky trap to attract
adult flies
e Kerosene water traps near door and

windows to attract and kill
ovipositing adults.
e Fishmeal trap outside the rearing
room to trap adult flies
e Food bait trap and propoxur bait
trap
Chemical method
e Use uzi trap, uzicide or uzi-powder
in the rearing house.
¢ Diflubenzuron in low concentration
(100 ppm) — ovicidal activity
e Leaves of Lemon oil, Eucalyptus
oil used as a repellent

e 1-3% aqueous  solution of
bleaching powder.
Biological method

Safe and eco-friendly approach
Natural enemies of the pest concern that

have high searching ability,
synchronomous with host life, host
specificity and adaptations to field

conditions, easy rearing and multiplication
methods are preferred.

Natural parasitoids

Nesolynx thymus, N. dipterae, Trichopria,
Exoristobia  philippinensis,
anthracia, etc. (Parasitoid release — N.
thymus at 76 hrs after disinfection)
Conclusion

Dirhinus
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Mulberry and non-mulberry silkworm 1is
endemic to India and naturally produces
varieties of silk. Due to the high incidence
of pests, and variations in climatic
conditions, the production of silk has
recently declined dramatically. Especially,
uzi infestation in mulberry and non-
mulberry silkworm 1is so high. So, control
of the wuzi fly in silkworm 1is very
important. The control of the uzi fly
through Integrated Pest Management is a
broad-based approach that integrates
practices for economic control of pests.
IPM aims to suppress pest populations
below the economic injury level (EIL).
IPM program will enhance the long-term
stability of the holdings over and provide
long term solutions of pests.
Reference
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Integrated pest management of uzi
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T.V. and Desai, A.S. 2014.
Economical and distributional
status  of Uzi fly Exorista
Wied (Diptera:
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Abstract
Teak (Tectona grandis L.f.)
Verbenaceae) has world-wide reputation as

(family

paragon among timber species. Hyblaea
puera Cramer (Lepidoptera : Hyblaeidae) is
well known as teak defoliator, responsible
for serious damage of teak in nurseries,
plantations and natural forests. Larvae of H.
puera are polyphagous in nature and teak is
its principal host plant in India. There are 46
alternative food plants of H. puera,
including teak. This article deals with these
aspects.

Key words: Teak defoliator, Hyblaea
puera, food plants

Introduction

Teak (Tectona grandis L.f.)
Verbenaceae), is an undisputed global leader

(family

among high quality tropical timbers (Tewari,
1992; Bhat et al., 2005). Teak is truly an
Indian species (Hedegart, 1975) and has
extensive teak forests, famous for its quality
wood. The species is subject to serious
depredation by insect pest, Hyblaea puera
Cramer (Lepidoptera Hyblaeidae). H.

puera is commonly known as teak defoliator
and well known devastating insect pest of
teak in nurseries, plantations and natural
forests (Fig. 1). Larvae of H. puera (Fig. 2)
feed on the entire leaf, leaving only the
major veins and feeds only on young leaves
during the early part of the growing season
(Fig. 3). First described in 1794 (Hampson,
1894), H. puera, originally included in the
family Noctuidae, has been recognized as a
major pest of teak in India, for more than a
century. This is possible, since the first teak
plantation was raised at Nilambur (Kerala),
as early as 1842 (Nair, 1988). This teak
defoliator is widely distributed in the tropics
: in the Oriental and Australian regions
(India, Myanmar, Sri Lanka, Java, Papua-
New Guinea, Cape York Peninsula of
Northern Queensland in Australia and the
Solomon Islands); in Central America (West
Indies); and in Africa (South Africa and
parts of East Africa) (Beeson, 1941; Mathur,
1960; Browne, 1968; Thakur, 2000; Nair,
2007).
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Fig. 1: Teak defoliation caused by Hyblaea puera

Fig. 2: Larva of Hyblaea puera

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

17



Van Sangyan (ISSN 2395 - 468X)

Vol. 8, No. 8,

Issue: August 2021

Fig. 3: Complete defoliation of teak tree caused by Hyblaea puera

Food-plant specificity

Generally, leaf feeding insects have been
divided into four categories, depending on
the specificity of their food-plant range :
monophagous insect species are restricted to
plants of a single species, stenophagous
insect species use different plant species of a
single genus, oligophagous insect species
feed on plants within one family or members
of closely related families and polyphagous
insect species utilize food plants from more
than one botanical order.

According to Beck and Schoonhoven
(1980), the term “food plant specificity”
refers to the range of plant species on which
a given insect is known to occur in nature.
“Food plant selection” is the behavioural
sequence by which an insect distinguishes
between preferred plant and non-preferred
plants. “Food-plant preference”, is also
behavioural and is used to describe the
insect’s predilection to select some plants in
preference to others, within its food-plant
range.
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Food plants of teak defoliator, Hyblaea
puera

Food plants play an important role in
maintaining the population density of
insects. Suitability and utilization of various
food plants of many leaf eating lepidopteran
insects have been thoroughly reviewed by
Lipke and Frankel (1976), Scriber and
Slansky (1981) and Slansky and Scriber
(1985).

H. puera is a polyphagous insect and teak is
its principal host plant in India (Beeson,
1941; Mathur, 1960; Browne, 1968; Thakur,
2000). There are 31 alternative food plants
of H. puera, including teak (Beeson, 1941;
Anim and Upadhyaya, 1976; Mohanadas,
1986; Meshram and Swain, 1996;
Roychoudhury, 1999; Roychoudhury et al.,
2003). Out of the plant species recorded, 15
species belongs to the family Bignoniaceae
(Bignonia megapotanica, Catalpa
kaempferi, Dolichandrone spathacea, D.
stipulata, Heterophragma adenophyllum, H.
roxburghii, H. sulfureum, Kigelia pinnata,
Markhamia platycalyx, Millingtonia
hortensis, Oroxylum indicum, Spathodea

campanulata, Stereospermum chelenoides,
S. suaveolens, Tecoma undulate), 13 species
including teak to the Verbenaceae
(Callicarpa arborea, C. Macrophylla Prema
latifolia, P. pyramidata, Symphorema
involucratum, , Tectona grandis, Vitex
agnus-castus, V. altissima, V. canescens, V.
globrata, V. negundo, V. penduncularis and
V. pubescens), and one each species to the
Araliacae  (Heptapleurum  venulosum),
Juglandaceae (Engelhardtia spicata) and
Oleaceae (Schrebera swietenoides). Most of
the food plants are trees, others woody
climber or shrubs. It has been suggested that
some of them may sustain the insect
population when teak is not in flush
(Beeson, 1941). A recent update of food
plants of H. puera reveals the occurrence of
46 plant species on which larvae thrive well
(Table 1)
(https://www.plantwise.org/knowledgebank/
datasheet /28060#HostPlantsSection).
However, more studies are necessary in
order to establish an ecological relationship
between teak defoliator and food plants.

Table 1: Food plants of teak defoliator, Hyblaea puera

W
-

Food plants

Z
&

Avicennia alba Blume

Avicennia germinans (L.) L.
Avicennia marina (Forssk.) Vierh.
Avicennia officinalis L.

Brugiera Lam.

Callicarpa arborea Roxb.
Callicarpa cana L.

Callicarpa macrophylla

ORI NN AW -

Carallia brachiata (Lour.) Merr.

Family Common name
Acanthaceae Api-api
Acanthaceae Black mangrove
Acanthaceae Grey mangrove
Acanthaceae Indian mangrove

Rhizophoraceae  Mangrove

Lamiaceae Beauty berry tree
Lamiaceae Anobrang

Lamiaceae Perfumed cherry
Rhizoporacae Freshwater mangrove
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10 Catalpa kaempferi Siebold & Zucc. Bignoniaceae Catalpa
11 Catalpa longissima (Jacq.) Dum.Cours. Bignoniaceae Spanish oak
12 Dolichandrone spathacea (L.f.) Seem. Bignoniaceae Mangrove trumpet
13 Dolichandrone stipulata (Wall.) Benth. Bignoniaceae -
14  Engelhardia spicata Lesch. ex Blume Juglandaceae Mauwa
15 Haplophragma adenophyllum (Wall.) P. Dop Bignoniaceae Katsagon
16 Heterophragma roxburghii (Sprenh.) DC. Bignoniaceae Waras
17  Heterophragma sulfureum Kurz Bignoniaceae -
18 Kigelia pinnata (Lam.) Benth. Bignoniaceae African sausage tree
19 Markhamia lutea (Benth.) K. Schum Bignoniaceae Nile tulip
20 Markhamia stipulata (Wall.) Seem. ex K.Schum. Bignoniaceae Cat tail tree
21  Millingtonia hortensis L.f. Bignoniaceae Indian cork tree
22 Oroxylum indicum (L.) Benth. Ex Kurz Bignoniaceae lindian trumpet flower
23 Petitia domingensis Jacq. Lamiaceae Capa petitia
24  Premna corymbosa Rottler Verbenaceae Munnai
25 Premna latifolia Roxb. Verbenaceae Arani
26 Premna pyramidata Wall. ex Schauer Lamiaceae -
27 Rhizophora L. Rhizoporaceae ~ True mangroves
28  Schefflera venulosa (Wight & Arn.) Harms Araliaceae Schefflera vine
29 Schrebera swietenioides Roxb. Oleaceae Weaver’s beam tree
30 Spathodea campanulata P. Beauv. Bignoniaceae African tulip tree
31 Stereospermum chelonoides Bignoniaceae Padize wood
32 Stereospermum neuranthum Kurz Bignoniaceae -
33  Symphorema involucratum Roxb. Lamiaceae Bhingri
34 Tabebuia heterophylla (DC.) Britton Bignoniaceae Pink trumpet tree
35 Tecomella undulata (Sm.) Seem. Bignoniaceae Desert teak
36 Tectona grandis L.1. Lamiaceae Teak
37 Vitex agnus-castus L. Lamiaceae Lilac chaste tree
38 Vitex altissima L.1. Lamiaceae Peacock chaste tree
39 Vitex canescens Kurz Lamiaceae Teta
40 Vitex glabrata R. Br. Lamiaceae Smooth chaste tree
41 Vitex megapotamica Cham. Lamiaceae Taruma
42 Vitex negundo L. Lamiaceae Chinese chaste tree
43 Vitex parviflora A. Juss Lamiaceae Mohave chaste tree
44 Vitex peduncularis Wall. ex Schauer Lamiaceae Goda
45 Vitex pinnata L. Lamiaceae Malayan teak
46 Vitex trifolia L. Lamiaceae Simple leaf chaste tree

Source : https://www.plantwise.org/knowledgebank/datasheet/28060#HostPlantsSection

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

20



Van Sangyan (ISSN 2395 - 468X)

Vol. 8, No. 8,

Issue: August 2021

References

Anim, P.W. and Upadhyay, A.K. (1976).
Occurrence of defoliator, Hyblaea
puera (Hyblaeidae : Lepidoptera) on
fountain tree, Spathodea
campanulata (Bignoniaceae). Indian
Forester, 102(5) : 306-311.

Beck, S.D and Schoonhven, L.M. (1977).
Insect behaviour and plant resistance.
In : Breeding Plants Resistant to
Insects (Eds. F.G Maxwell and P.R.
Jennings), pp. 115-135. John Wiley
& Sons, New York.

Beeson, C.F.C. (1941). The Ecology and
Control of Forest Insects of India and
Neighbouring Countries.Repint
1993. Bishen Singh Mahendra Pal
Singh, Dehradun, 1007 pp.

Bhat, K.M., Nair, K.K.N., Bhat, K.V.,
Muralidharan, E.M. and Sharma,
J.K. (2005). Quality Timber Products
of Teak from Sustainable Forest
Management. Published by Kerala
Forest Research Institute, Peechi,
Kerala and International Tropical
Timber Organization, Yokohama,
Japan, 669 pp.

Browne, F.G. (1968). Pests and Diseases of
Forest Plantation Trees. Clarendon
Press, Oxford, 1330 pp.

Hampson, G.F. (1894). The Fauna of British
India. Moths. Vol.Il. Reprint edition
1976. Today & Tomorrow’s Printers
& Publishers, New Delhi, 609 pp.

Hedegart, T. (1975). Breeding systems,
variation and genetic improvement
of teak (Tectona grandis Linn.f.). In :
Tropical Trees Variation, Breeding
and Conservation (Eds. J. Burley and
B.T. Styles), pp. 109-121. Published

for Linnean Society of London,
Academic Press, New York.

Lipke, H. and Fraenkel, G. (1976). Insect
nutrition.  Annual  Review  of
Entomology, 21 : 17-44.

Mathur, R.N. (1960). Pests of teak and their
control. Indian Forest Record, 10(3):
43-65.

Meshram, P.B. and Swain, D. (1996). A new
report of Hyblaea puera Cram.
(Lepidoptera : Hyblaeidae) as a pest
of Dolichandrone spathacea K.
Schum. Indian Forester, 122(3) :
265-266.

Mohanadas, K. (1986). A new host record
for the teak defoliator, Hyblaea
puera (Lepidoptera : Hyblaeidae).
Current Science, 55(23) : 1207-1208.

Nair, K.S.S. (1988). The teak defoliator in
Kerala, India. In: Dynamics of Forest
Insect Populations (Ed.
A.A.Berryman), pp- 267-289.
Plenum Publishing Corporation,
New York.

Nair, K.S.S. (2007). Tropical Forest Insect
Pests : Ecology, Impact and
Management.  University  Press,
Cambridge, 404 pp.

Roychoudhury, N. (1999). Teak defoliator
and host plants an ecological
relationship. Advances in Forestry
Research in India, 20: 182-189.

Roychoudhury, N., Jain, A. and Joshi, K.C.
(2003). Host plant preference in
Hyblaea puera Cramer and role of
certain leaf chemicals on growth of
defoliator.  Indian  Journal of
Forestry, 26(2) : 156-158.

Scriber, J.M. and Slansky, F. Jr. (1981). The
nutritional ecology of immature

© Published by Tropical Forest Research Institute, Jabalpur, MP, India 21



Van Sangyan (ISSN 2395 - 468X) Vol. 8, No. 8, Issue: August 2021

insects. Annual  Review  of
Entomology, 26 : 183-211.

Slansky, F. Jr. and Scriber, J.M. (1981).
Food consumption and utilization. In
: Comprehensive Insect Physiology,
Biochemistry and Pharmacology,
Vol. 4 (Eds. G.I. Kerkut and L.I
Gilbert), pp. 88-163. Pergamon
Press, Oxford.

Tewari, D.N. (1992). A Monograph on Teak
(Tectona grandis Linn.f.).
International Book  Distributors,
Dehradun, 479 pp.

Thakur, M.L. (2000). Forest Entomology.
Sai Publishers, Dehra Dun, 609 pp.

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

22



Van Sangyan (ISSN 2395 - 468X)

Vol. 8, No. 8,

Issue: August 2021

STST T SMALTRAT HIVATH DT

st Rt

e T YR FU AIE=TT U T 6ra

e (8.77.) 495 001

TEATIAT

wEE FEar & o i T sreme e
frdeg FfU grr =t = Fw T H=E
AELTFHAT I A foaT Rrees waeaey foa
& T gvrar qfeat & A 9\ i ua
FAT-FeA 1| THT % ATT-ATT Tl g2 ATETal
afe ST=eal & T FLA 0 TR H ST
Fed T, TRUMHERT dAAH aqediadl ua
SO E-STeall o AT ¥ a9 &=(1 AT A1
AT =eaT T TERETT 1 9 a9 3T
FI T TFH-gEL AT Taeqelf qET 1T 8,

o TFH-gHY FT | FatE A1 UF o g
¥ UTHfded HHTEAT FT STAN AT AL

Tr % forT &ed 8 (JaT, 3 T, FTad
TTEAFATEE)| adl o Zafery oft o f&F

Tgel ST o GaTd o HILIT A1 T THIAT
T ST FIT F & F FEMET T4 FI1h
FTIAY(T ! THEAT Tl AR A5l ST GhdT|
T ST qfH AT T TE A g
ISR ETE T e F L e T E
foreqTe u% o7 AT ot o & T g

UH H % g [ Iuersy Iia zars s &7
AT &1 @ S e & 29 A %
T ST S FT q|RtE orEr &
AT F 7

Tedl AT R MW @l F U
TR &7 UF FAGT & aTd o, TIq

ST AEHAT FEAT o T A0 2ff| AT
fe-afafe s@m, Semaq fit d@wst &w
Teett & forw =Ty o /i gEdt S @ g1 =
Tt et & qfT F forg geiera/smtea
FAT I TATT AT FEaT T 7T 8l Teal
&Il I a5g | FU A aql & a0 Al
T AT 2T ¢ ST I UE 91 UE
ATAFRT TEd & & H I&F gaml &
IOl T5iq Fgardl 21 39 aged
afeaer ®§ FT ¥ a4 F TH-gA 9 [
TZAT ST AT % Awq< Hael il AT forae
=, qYE | THAT ST 2T 8, THY T a1
BT TERT THAT T[T

FETAr FTE ?

Fiuartaet G gaee &t U 735t g S
ST UF ot -E< T2 FU FEAL T

© Published by Tropical Forest Research Institute, Jabalpur, MP, India 23



Van Sangyan (ISSN 2395 - 468X)

g3 TST/ATIRAT F I % qr-A1
qeraTers Y T Srar 81 FftErteh agf
q 7 & 3USTe; afRE F FEMET ATAT 2
qTg asal W OEEAl & G g (FARIY,
TATCAT, S&F aTo) I T Tgfd &l
FOaTfefT g 2| FaneT Tafq 7
FT ITART d& SFTAT & TAT FHA Icarad |
B AT STEH Fed ST 2|
Tiarfadr F qeT SeeT
Fiaarfadr F gea Sger Rafafed §
1. FT IqTET & gEATHET FAT TH
GTATH 1 TR
2. FaT AT § A
3. % gum|
4. T U THTLAD THST KT AL
FIATI
5. TET AR F T & (o7 AfTF
AT SEMT UF TS F AT
AT T&TT FHIAT|
6. TATALOT FT FLeAT|
7. T9E & T | WY o= O AT

T TS T AT SIS 9T T

EIG1LL

8. IUT UF dige A FT LT FLATI

9. WAl & IcaTE T TR
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10. 57T AHST 1 A Feeh TEL

2T F BT T TINT FLA I THAT T
TH @18 % ®9 § ITANT FHIATI

HAT H FOETHEAT FT qoq I2eT F2 9w
AR @ f&aqT greior aRn v osntw
Rafa ¥ U AMT 81 THRT AT g qE
& 97 9% STANT § AT AT FHAT 7, qH-
FIATHLOT F S a0 H FIUaThr Hl THT
AT ATAT I TT IS agd HLaad & 1T
ATHRTLT &I | STIATAT ST Fha T gl
ER ENEEARIR AL
Fiuartaet # gar 397 § Fafotead sqa
TEaat = | g1 T ey st giaem
ATATT TEIAAT SATAT Tl &
T a7 Tgfy
TH 9Ed H FU FHAL & GII-A7T AT,
YA, TAAT AHel TG L aTel AT Al
T 2
ELEESCUEETRP-T
T UEfd H FO FEAT F AT FAG JEAT
T T B
Y 77 SenfAer Tafr
THH FIU FEAT 6 HII-H1 FAIL TAT A1,
U, THAT Adhel J&I L aTel el &l

AT SAT4T Bl

I AT TG
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Bl “Iogi?l ﬁ' A HA<ld hdd °||<'lr\| ﬂlHi,
TAGAT AT % ATT-TTT JAT I T g1 Tg
TEid UH ST 9T w7 § Sl T (HEe)
Tl T SATT B

STAEhT AT T&5 T

=HH AT T&TH FeA ATAT ATEI/EAGAT AT

F ATI-HTT FASE AT H T gl TH

TE( T AT TET STHIT T2 I 2|

Y I TS TS

T TEa H Gdr I qiF F g 9§
FARTY JEAT 6 ATA-AT FU FEA TAqT TS

T | =TT ATSAT HTET T AT 2
EIRSEUREI IRUIER P

T Tgfa § FY 9T Gff F g W ¥
AT AT F ATI-ATT FHT FEA TAT T
ANT § 9T Y&H FA ATt Jrh i i and
2l

HE (SS9 FEATAW

T TS H T IRT 0 Gq F TR
TTH HET IT F&AT I A 3 |

AT ererIuTee (T wITY)

T TS0 H FU AR T § FEi/aATEa
TS T FATL | &7 6 T § A0 g J9T &
FATA % o9 H FHFA ST 3 |

KIS GIREURED

Vol. 8, No. 8,

Issue: August 2021
T TS H AT F A At T F
T-qiel 99 FAR g4, dgsediT F4,
qfesTaT, HET AT % 9T IS &
FETHT F o srg #7 rT
FOETHRT FT AT gl 98 =T
STT &l &
1. @i AT 7St A
2. & T F A vd FEE 9™
et & AT Set gar dowed &
TqTaT T8 av |
3. Al & o= UHT SRTg STgl &l AT
FEA AT HHT 7ol 2l |
4. 9T FISHH, TYETAT F AEITH Y
FOETiART T SIIATAT ST FFaT 2 |
PO 3 forg et 1 g
FroarfaeT & o Fot 1 9919 Fd q9g
fRrerfertera arat & e Taar Ay
1. & TS | & a1 & |
2. g FTLATEAT ATZerSd (FAS)
ffaw # a1 Pee g &
AR § gfg g1 T |
3. 3 UH 2 foreredt egfaat uw fafera
U % 912 T gl [T Sv 2, AT
T FeTe-TaTe T 78T FT 9 |
4. FoT UFH TAL | TI-ZL AN o ATASE

FHAL o AT T T AT L@ Bl |
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5. F&AT & adl H AT ATAFH A Bl
FAT 9 T A= I AT HAAL
T AT T T 2l

6. FEAT d TAT T I91G< TH AE Bl
o T T TT9r STHIA T I ol

7. Fea &t it = R % amg sedt

A A FT T Al I9LqT Hl 471

g | 9gTaF &g 2l
8. FeAT T TS Mgl ST ATeAT gf aTfeh
FEAT & T qIUF Al F A
fore gt 7 9
9. &A1 FT UqAS UH qHT | & % FHA
¥ U TAHTTR TATT 7 T2
10.3e4T ¥ oixrat § 9o qoa ofaes ar
IEEERNECEECIDY
11,9641 & AT Fd G907 Tg A1 19
war Amew & ag 39 e &
qETS,  AfdE UE qEtaiy
AEFLTHAT &1 IIT FLeA AT B
12.39 91 &1 A7 &1 T o vy S
AT FF FEAT § T ATA IS
HEIET 0 AT T < gl A=TAqT 399
FEAT T AT THATT 21 ThdT g
FIAAThT & AqTH
T ST AT =TT
o7 e T | gAY STEEAT 98 R,
399 gAT |Te gueT fid uw fem wfew
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ST ST 5T § |7 &1 =6 a7q it A o1 aga
w9 AT ¥ R B B F g Ay s
FETIT S| UH | HUATT, T6 THEAT Hl
oY g2 T qorer ® "grasw fBg g aedr
gl AN § AT SAEeaT 1.39 ¥a #7
HAHST I FT M2 ¢, oree forg 26 301 a1

A AT Y TELd TSI AR gHT

IcqTed fAE 291 AME E |

TSIl HHEAT AT AT il &l dAgl Ardq J997
s &Y g1 oSt T FHTT UTHOT AHE |
TR F o FEE ST e 1w [T g

a9 oA F AMEsl ® AqaT 90 H

AFHET T ICATEA AT aW T 50 FUE =TT
e 8, Ao Thel 9T YT ST i
AT 9fd a9 @ 153 FAE A HieT
TFST FT F1 A4 T g AT Ty A U
T 17 FE o Hled SGa &l Al STH
ST ST FHAT &, Tl FHHT FA A ATAT
201 FE 99 Hiex I a9 #i7 g1 AFeT
ST al & d-efiv qHTH gt S
W g 3T FATIET ME< gl Tea AT o
ST 7@T & ST 9 9T MET 7 qa9 F87
TEIANT g1 TEX F1 AT @al a& gl
TEAA TS gAY geHT fArE vt & A9
g afed @l |1 g1 TE 71 HET @rai &
FT T 2 6 et g srfar sreefiar gt s
W g ar #21 oafq & s Sera i
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AR T AT ST IS § FET agar ST =
g 3% UAT AT g T I8 wreer 2197 q4r
T | FIE o KIS IE AT
AT T WRMTorw & T {37 F 9o
& FT T 2.5 Hiew wiaerd & § g

TeTet T AT fors  qepet v HeAr #r 18
STrerd WTa | gl 9T ghid #ami, a1
T FT G T T 405 FAE 2T 40
FRT TIT 473 FUE a9 @1 AT gL a9
TATE AT 9 ITH grar g, foheq 8¢ A T
T TET AT 1134 FIAE 2T I a9 &7
@ T 630 FIIE a1 T aY T &l 37 TLLEH
T TELT FT AT, ITAH Al 2 9T T&T &,

TR TET el FT TTEST Y 37T
S I o AT H FHTRT FH g| orET 6f
3 & F1 T AT Tgd ol AT g AT
Fferam a9 @4 ged § 21 T sTeArar
SEET FT TEE G & qrI-ArT a4l &
T gawr A7 FEdr S w@T g1 e a9
TaGgT F TRU St & A wr el
AT T FA AT T, FAF-fafagar siw
T ICATET 6 [EhTS, A & ATI-A71F
e(Tehl STHIT T¥ FIUaTET FH TETaT < hh
o s gl

ST EeT

Rt Tor Y FFEar o "@epa a9
FACT-FAAT &, ST qF AT ol STHIA SAterd
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AT gl AT o HEH | o F1Y TRT I
T AT 50 TTaard STHIA T AT HT
forre & e vEr wgAe € % gw afqerd
5334 AT = a1 (S Ta ST & o
TeAd §) @l 78 8, I AT 8.4 ATE
qIUF Tl qaY gl FO qrahr o0 AT
FISATSAT FT T FA H TF qgH A
T @eRar 21

Y seTRa I & TZTET

AT T LT TAl hl aegl 9% 49T war
gl FfuaTaat F T gTHI T\ 9T 98
THTE 9 TSI & AGHL Jerd AT T6hd 2l
S R IR, YW IR, THFIT AT
TRl TETEE (1979) F dER
FOETHAT 0 FT T T8I IATE AT
10,000 TS ®IT TF IET Tl g 3T AT
o 20 TE AT HT TS WA qaT gl
X TH A & F 10 TUT qh AIATAT ST
AT T 7 gHem-gHeT & forw g7 T
TehRaT gl

L= LIRS

FruaTieht Tage § BFFEE Al e &
AT YT Bid & Sred S8 sreRfadwar
AT | FIUATIDT & T 9 T T T, 719
foerar & S drgerar S T@-v|, wrEe,
FAR AT, MRTE-[STE, T qAT Hied &

A9 2 FAT F fGEwE, Al i qEE,
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TAT FFIIEC @& TG1 H STAAT, Mg, BIA US|
& ST AT 289 I AFS! AHg! FIAT (S|
TH T9g FUATHST § TSI & qree
TTH BT 81 THH ATI-ATT A IR 6
T &g AT it e ot e g A
STt €, e S9E srer fRivar e gt
2| T TR FIUATST F e H et &
GTAT FH [ ITTRT § ATAT ATAT 2
TRt aqa
IS T I STy FT UF FE=T R v g
ST g o TorT ST 981 g1 Fiuarieht &
WETH & TH qWOTH T ITAET AT S
THRAT g1 TAA TPT 99 AT F q57T (66
TTaerd TBTSr & T 33 Widerd AaT=T &
a0 | AregIiad g ATRY) H srEE &
AT ST Fehal Bl
FIYAThT F FwaTd STANT g1 AT I&T
FeAT T TS AT TIH-2AH 9 HA Fzar g

ATT &7 7T FICHT FT AT &9 T@T ST
ATRUI SE-s1fw, sinfors afifRata, gai 6
AEHAAT U TR zad e STt g
- 3ot T, T R, wrer Bt i,
I, Fegd, <ot aie, ofterm, Frey, s,

denldd, %{\‘1, siled A, HHITA ':‘(C*“f‘\il

FIUATAAT & AT STANT gIA ATAT ot
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g, 9, SA, qeET, 9491, ITE, AIIH,
CIRICIE RO

EQRENTEINI S ot | O e
STt

AT AT

warzet, fBRTer, a9, aageedt, e, =,
EEEAEIEd

uq

siot, AT, §=7 =T, S, [ A,
ST A< |

7 T AT AT<h T ZH, FF ITATET AT
FO T AT F TR 9y W T wE
STUTET AT ATHFHILN B & TSI IR
AT ST T 1 ZAfery o 7 qere? wgfar
FT GISHT gH 75 9T TZIAAT HT STIATHT
AT S FU UF ATHEET & a9 9
=9 oI ST SATET % Z1eT (o fad iy
T (FEETE) OF ARt e Tgfa
&1 FHAT 21

“AFST, T, A A AT FRATAAT F §
Fra
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IRt 1: FY ariAeht gg Tgsee ¥ I8 TF It STATRET

. FeT T ATH STAIRET
Y, TUA, I, Tod, G, o=, dFe, qH
01. | Zeft I (TRfoAT fATI277)
LT, ATS TSI {R¥ |
o LTI T (AHTAT TUA, FTY, TEA, AT, AT dRAl, qATSero
| siRzfrEE) orea, s |weqr |
FTY, AR GFA, To, BT, LT diedt, G
03. | werta (Tawe dFdear) .
T
FY, S, AT , -3SITY,
04. | FraT AR (srfeafsaT 9%) ’ T B, A, g
o E2e |
A, FY, G, , , &, Ardee
05. | e fafe (srfeafsraT gig<r) ) ﬁw e
o, qaT dieal, S §2em |
Y, FTY, GIA, FAL, JTAT, 44, e, T,
06. | ITIST (TTITETT ATSHIAAT) ‘ .
AT G, T Jeem
_ = Y, SoF, G, SAUTE, ST, LT dndl,
07. | iw (et %) .
o |, TATALOT T |
L. ‘ GE, AT, GrI-9a1d, 99, FLE, [E-IAM,
08. | el AT (STHAT FTE/SATIAT)
e |eq |
09. | sfrerw (SwafsraT @diwifaaT) . ,
gfRat, e |eA |
TG, SoF, AW, IO, AU, AT, AT
10. | féreg (Ferafsran fae) - .
gfRat, e |eA |
11. | Thfereed STTia G, @A, O, g =TT, Gt iy /e |
12. | Feratafear (Fahfafear afvay) TEA, T, AT UThdl, 341 @R, i Jeeq|
13. | ST (FTSATHRAT F7272T)

T |
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14. | GHT (AATSAT STF1197) TG, TUA, ToT, G, AT, T, i GTem)
15. | QLT (FTHET FZRITHAT) '

LT |
16. | FHAT (HITET T77e7F) U, S, I AT, AT, TATALT T |
17. | FT (=TT fA527) TS, S, AT dA, ZLT @IS, JTAT, AOe |
18. | 3FTEAT (AT FrETF717T) TG, AT G, AT 2o 9%, SH HTE |
19. | AT (FFMT Ff7e) TEHT FF, FA AL, A FTA |
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