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From the Editor’s desk

Salinization s an increase in the total dissolved solids of the aguifer caused by natural or
anthropogenic factors. The processes and sources of salinization vary for inland and coasts/
aquifers. In urban areas located inland, salinization may be due to geogenic ar anthropogenic
factors. Saline water naturally underlies freshwater aguifers at greater depths in some regions.
When the water from these saline aguifers is discharged onto the surface, the fresh water aguifers
' may also be contaminated. It is also possible that the salt water and fresh water mixes in the
‘ subsuriace and the salinity of fresh water aguifer is increased. The salinity of aquiters depends on
the distribution and rates of precipitation, evapotranspiration and recharge rates, type of aguifer
material and its characteristis, residence time, flow velocities, and nature of the discharge areas.
Aguifers in contact with salt depasits also turn saline due to natural rock-water interaction processes. Water pumped from these
saline aquifers cannot be directly used for water supply or industrial purposes. Australia, being a dry continent is highly affectsd
by salinization, therefore groundwater in many parts of the country is naturally saline. Mejor anthropogenic sources of inland
salimization in urban areas iclide irrigation of dry areas that lack proper draimage, icreased evaporation and decreased
precipitation facilitated by climate change, excessive groundwater pumping, wastewater with a high salt content being disposed of
carelessly by industries onto the surface, etc. Irrigation and heavy groundwater pumping -induced salinization is commaonly
reported in Indig and Pakistan.
[Ine of the most serigus problems far the agriculture in many countries of the world is represented by the presence of excessive
amounts of soluble salts in the soil Soil salinisation has been identified as a major process of land degradation, and the main
cause of land desertification, particularly in arid or semi-arid areas. This phenomenon is mainly due to artificial irrigation with
waters of inadapted quality in the absence of adequate drainage systems, especially in arid or semi-arid regions. It was estimated
from various available data that the world is losing at least three hectares of productive land every minute because of increasing
sail salinity . The social and economic repercussions of soil salinisation impact severely impact the populations of arid and semi-
arid regions. It is in fact the population of develgping countries that is hiardest hit by the consequences of this phenomenaon.
Mare or less relevant amounts of salts are always present in soils even though their origin may be different In nature the
principal source of salts is the ocean which directly contributes soluble materials fo coastal areas by tidal action or through
spray carried inland by the wind. lidirectly, it provides salts through the weathering of parent material of maring origin. fitrusion
of sea water in the aguifers, volcanic emanations, fertilizers, and decaying of organic matter also serve as additional sources of
salts. Their progressive accumulation depends however on the different climatic, morphologic, hydrologic, and pedologic
conditians prevailing in the enviromment In humid regions leaching by rainfall tends to remove salfs, so preventing their
accumulation in the upper layers of the soil Un the other hand, they remain and accumulated at the surface of the soil in areas
where the chimate is dry and evaporation of groundwater prevails over the percolation process.

In line with the above this issue of Van Sangyan contains an article on Salinization the white death: Reclamation and Management,
Bracon hebetor - A larval ectoparasitoid of Lorcyra cephahlonica,  Green fencing with Laesajpinia bonducells, @rar #T

ATTETTF @fl, lantana camara: A boon or curse from the Nature, and F0 & 17 TRTTT #71 TIfET F1 FH F77 %
forT Giaq SrerTRa F0 TATEFT oA T TITET .

| hape 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 farest science.
Looking forward to meet you all through forthcoming issues

Dr. Pawan Rana
Scientist 'E' & 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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Salinization the white death: Reclamation and Management

S. Bhalawe, G. K. Koutu, R. K. Thakur, P. Shrivastava and D. Kathal

College of Agriculture, Balaghat,
Jawaharlal Nehru Agriculture University, Jabalpur
Email: sbhalawe@gmail.com

Abstract

The term ‘salinity’ strikes fear into the
hearts of many farmers. Some call it the
white death because it conjures up images
of lifeless, shining deserts studded with
dead trees. Fears of the ‘white death' seem
justified. It  threatens  agricultural
productivity in 77 m ha of agricultural land
of which only 45 m ha (20% of irrigated
area) is irrigated. Salinity affects the
growth, development and productivity of
crops worldwide. In India, more than 8.6
m ha of lands are salt affected and poses
problem to productivity of crops. Wheat,
the second important staple food crop of
India, faces salinization problem resulting
in decrease in average yield by more than
50%, due to which stable supply of food
becomes a question mark in light of
increasing global population which is
expected to touch 9 billion in 2050.
Introduction

A worldwide phenomenon of
accumulation of excess salts in the root
zone results in a partial or complete loss of
soil productivity. The problem of soil
salinity is widespread in arid and semi-arid
regions though salt affected soils are also
found extensively in sub-humid and humid
climates, particularly in the coastal regions
where the ingress of sea water through
estuaries & rivers causes large-scale
salinization. Soil salinity is also a serious
problem in areas where groundwater of
high salt content is used for irrigation. The
most serious salinity problems are being
faced in those arid and semi-arid regions

of the world where irrigation is essential to
increase agricultural production to satisfy
food requirements. Irrigation in these areas
requires skilled management. Failure to
apply principles of efficient water
management may result in wastage of
water. Over-watering and inadequate
drainage results in water logging, loss of
cultivable land and salinity problems
which reduce the soil productivity. Nearly
50 percent of the irrigated land in the arid
and semi-arid regions has some degree of
soil salinization problems. This shows the
magnitude of the problem that must be
tackled in order to meet future global food
needs. It is generally agreed that the future
food needs of increasing population will
be met by directing the efforts of all
concerned towards improving the level of
management of soils already under
cultivation, and by bringing under plough
the potentially arable soils which are
presently uncultivated. Soil salinity is a
major impediment in achieving potential
crop yields. Measures to combat
desertification, preventing and controlling
water logging, salinization and sodication
by modifying farming techniques in a
regular and sustained way using an
integrated approach is need of present day
agriculture. The problems of salt-affected
soils are old but their magnitude and
intensity have been increasing fast due to
large-scale efforts to bring additional areas
under irrigation in recent decades. The
problems have been made worse by
development of irrigation systems without

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



Van Sangyan (ISSN 2395 - 468X)

Vol. 6, No. 9,

Issue: September 2019

adequate provision for drainage and are
being aggravated by poor  water
management practices and unsound
reclamation procedures.

Origin of Salts

The presence of excess salts on the soil
surface and in the root zone characterizes
all saline soils. The main source of all salts
in the soil is the primary minerals in the
exposed layer of the earth’s crust. During
the process of chemical weathering which
involves hydrolysis, hydration, solution,
oxidation,  carbonation and  other
processes, the salt constituents are
gradually released and made soluble. The
released salts are transported away from
their source of origin through surface or
groundwater streams. The salts in the
groundwater  stream  are  gradually
concentrated as the water with dissolved
salts moves from the more humid to the
less humid and relatively arid areas. The
predominant ions near the site of
weathering in the presence of carbon
dioxide will be carbonates and hydrogen-
carbonates of calcium, magnesium,
potassium and sodium; their
concentrations, however, are low. As the
water with dissolved solutes moves from
the more humid to the arid regions, the
salts are  concentrated and the
concentration may become high enough to
result in precipitation of salts of low
solubility.

Salinity and Plant Growth

Excess soil salinity causes poor and spotty
stands of crops, uneven and stunted growth
and poor vyields, the extent depending on
the degree of salinity. The primary effect
of excess salinity is that it renders less
water available to plants although some is
still present in the root zone. This is
because the osmotic pressure of the soil

solution increases as the salt concentration
increases.

Reclamation and Management of Salt
Affected Soils

1. Salt leaching

2. Drainage

Salt Leaching

The amount of crop vyield reduction
depends on such factors as crop growth,
the salt content of the soil, climatic
conditions, etc. In extreme cases where the
concentration of salts in the root zone is
very high, crop growth may be entirely
prevented. To improve crop growth in
such soils the excess salts must be
removed from the root zone. The term
reclamation of saline soils refers to the
methods used to remove soluble salts from
the root zone. Methods commonly adopted
or proposed to accomplish this include the
following:

Scraping

Removing the salts that have accumulated
on the soil surface by mechanical means
has had only a limited success although
many farmers have resorted to this
procedure. Although this method might
temporarily improve crop growth, the
ultimate disposal of salts still poses a
major problem.

Flushing

Washing away the surface accumulated
salts by flushing water over the surface is
sometimes used to desalinize soils having
surface salt crusts. Because the amount of
salts that can be flushed from a soil is
rather small, this method does not have
much practical significance.

Leaching

This is by far the most effective procedure
for removing salts from the root zone of
soils. Leaching is most often accomplished
by ponding fresh water on the soil surface
and allowing it to infiltrate. Leaching is
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effective when the salty drainage water is
discharged through subsurface drains that
carry the leached salts out of the area
under reclamation.

Drainage

Provision of adequate drainage measures is
the only way to control the groundwater
table.

» Surface drainage: In surface drainage,
ditches are provided so that excess water
will run off before it enters the soil.
However the water intake rates of soils
should be kept as high as possible so that
water which could be stored will not be
drained off. Field ditches empty into
collecting ditches built to follow a natural
water course. A natural grade or fall is
needed to carry the water away from the
area to be drained.

Subsurface drainage

If the natural subsurface drainage is
insufficient to carry the excess water and
dissolved salts away from an area without
the groundwater table rising to a point
where root aeration is affected adversely
and the  groundwater  contributes
appreciably to soil salinization, it may be
necessary to install an artificial drainage
system for the control of the groundwater
table at a specified safe depth.

Filter materials

These are sometimes placed around
subsurface drains primarily to prevent the
inflow of soil into the drains which may
cause failure, and/or to increase the
effective diameter or area of openings in
the drains which increases inflow rate.
Two types of materials are generally used:
1. Thin sheets such as of fibre glass or
spun nylon and

2. Sand and gravel envelopes or other
porous granular materials

Pump drainage

The chief drawback of gravity drainage
systems is their inability to lower the water
table to an adequate depth. Pumping
groundwater in areas where a suitable
permanent aquifer exists is often an
effective means of lowering the water
table.

Maintenance of Drainage Systems

A subsurface drainage system normally
requires little maintenance if it is properly
designed and installed. The outlet ditch
should be kept free of the sediment and the
tile outlet should be protected against
erosion and undermining. If a drain line
becomes filled with sediment or roots the
line should be uncovered at some point
downstream to locate the obstruction.
Roots of nearby trees can also block
subsurface drains. For this reason shrubs
and trees growing adjacent to a tile line
should be removed. Weed growth must be
controlled and the caving in of the sides
requires continuous attention in order that
the entire drainage system continues to
work efficiently.

Conclusion

Salt in soils comes from basic fertilizers,
salty irrigation water and naturally-
occurring salts. Salt build up is the result
of a lack of effective leaching of salts
through soils. Salt management in soil is a
major challenge for growers. The
challenge is to effectively manage soil
salinity and sodium (Na) in a cost-
effective  manner, using appropriate
combinations of irrigation management,
soil management, and soil amendments.
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Bracon hebetor - A larval ectoparasitoid of Corcyra cephahlonica

N. Roychoudhury, Anand Kumar Das and Rajesh Kumar Mishra
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(Indian Council of Forestry Research and Education, Ministry of Environment, Forests and
Climate Change, Govt. of India)
Jabalpur — 482021 (M.P.)
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Abstract
During the large scale rearing of rice moth,
Corcyra cephalonica (Stainton)

(Lepidoptera: Pyralidae) in biocontrol
laboratory of this Institute, severe
infestations of larval ectoparasitoid,
Bracon hebetor Say (Hymenoptera:
Braconiidae) were recorded. The present
article deals with this larval ectoparasitoid.
Key words: Ectoparasitoid, Bracon
hebetor, rice moth, Corcyra cephalonica
Introduction

Bracon  hebetor Say = (Hymenoptera:
Chalcidoidea: Braconidae) is a gregarious,
idiobiont, arrhenotokous, larval
ectoparasitoid of several species of
Lepidoptera that are associated with stored
products (Cline et al., 1984; Gil and
Gulel, 1995; Heimpel et al., 1997; Darwish
et al., 2003; Ghimire and Phillips, 2010). It
is cosmopolitan in distribution (Askew,
1971). The well known potential
Lepidopteran host species of B. hebetor
are Indian meal moth, Plodia
interpunctella (Hubner), Mediterranean
flour moth, Ephestia kuehniella (Zeller),
almond moth, E. cautella (Walker), rice
moth, Corcyra cephalonica (Walker),
navel orange worm, Amyelois transitella
(Stainton), greater wax moth (laboratory
reared and commercial), Galleria
mellonella (Linnaeus) (all Pyralidae),
tobacco budworm, Heliothis virescens
(Fabricus), corn earworm, Helicoverpa zea
(Boddie), beet armyworm, Spodoptera

exigua (Hubner) (all Noctuidae), webbing
clothes  moth, Tineola  bisselliella
(Hummel) (Tineidae) and Angoumois
grain moth, Sitotroga cerealella (Olivier)
(Gelichiidae) (Khalil et al., 2016 ).

During the large scale laboratory rearing
of rice moth, Corcyra cephalonica
Stainton (Lepidoptera: Pyralidae) (Fig. 1)
for mass production of eggs to serve as
host for native egg  parasitoid,
Trichogramma raoi Nagaraja
(Hymenoptera:  Trichogtammitidae) as
biocontrol agent, severe infestations of
larval ectoparasitoid, B. hebetor was
noticed (Fig. 2). As a result, there was a
massive larval mortality occurred (Fig. 3).
To control this ectoparasitoid, light traps
were used for collection of adult wasps
and killed in insecticide solution
successfully. The information about this
larval ectoparasitoid is summarized as here
under.

Bracon hebetor Say (Hymenoptera:
Braconidae)

Full grown larvae of C. cephalonica are
preferred host of B. hebetor for
oviposition. Before oviposition the female
wasps puncture all the larvae irrespective
of size and paralyse them. The wasps
oviposit 2-3 days after emergence (Ohh,
1993). During oviposition, the ovipositor
drills into host’s body with the cutting
ridges on the 1% and 2™ valvulae. In the
process, terebra acts as the gquiding
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structure, support the 3" valvulae and hind
coxae (Askew, 1971). The ovipositor,
before oviposition, is frequently used to
inject paralyzing toxin in to the host. In
some hosts, the paralysis caused by the
parasitoid is permanent, in others the effect
is temporary and the host soon recovers
and resumes natural activity.

The life cycle of the wasp in C.

cephalonica occupies 9 days in hot moths

and 16 days in cooler period. From
unfertilized females, only male progeny
comes out. Male constitutes about 70% of
the population in winter and 50% or less in
summer. The size of the adult wasps varies
with the size of the host and number of the
parasite developed on it. Mated females of

B. hebetor have an average life span of 25

days, oviposition continues for about 22

days and produce 174 adults with 1:1 sex

ratio (Gul and Gulel, 1995: Gunduz and

Gulel, 2005).

Adult B. hebetor is a minute wasp. The

body of adult is mostly black, head and

legs mostly dark yellow
and dorsum of thorax is  brown.  These
wasps feed quickly, aided by their
gut enzymes which ~ quickly  destroy
the blood proteins in the moth larvae. This
increases the value of the species as an

effective biocontrol agent (Phillips, 2010).
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Fig.1. Large scale rearing of rice moth, Corcyra cephalonica in biocontrol laboratory
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Fig. 2. Larval ectoparasitoid, Bracon hebetor and its infestations on larvae of
rice moth, Corcyra cephalonica in biocontrol laboratory
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Fig. 3. Massive larval mortality in Corcyra cephalonica due to infestations of ectoparasitoid,
Bracon hebetor in biocontrol laboratory
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A green fence is a fence made of living
trees and shrubs. Made from thorny or
non-thorny plants, it can also be called a
green fence, or hedge. There are many
ways of using a barrier to prevent harmful
pests from coming onto the land. Everyone
knows that stone and mud, bricks, barbed
wire, bamboo, or even cut branches can be
used to make a fence. But the most
productive form of barrier is the living
fence, because as well as being a barrier, it
can also produce many other benefits for
the home.

Benefits of C. bonducella as Living
Fence

e Crops are protected against
harmful pests and animals.

e The living fence can act as a
windbreak.

e As well as protecting the land,
various products such as firewood,
medicines, timber, nectar, etc. can
be taken.

e Beneficial animals such as predator
insects can also find a place to live
in the living fence.

e The living fence saves money.

e |t prevents soil erosion.

e It can prevent terraces from
collapsing

e It can be used where materials for
fencing are not found, e.g. plentiful
rocks, barbed wire, large branches
or trees, etc.

So, as well as using the live fence for
protection, C. bonducella can also be used
to increase farm production by fixing
atmospheric nitrogen as it is belongs to
legumes family. It also produces valuable
fruit pods which can be used for medicinal
purpose
Where to make live fence with C.
bonducella
According to location and its climate,
landscape, soil, etc. C. bonducella can be
planted on the edges of the land and also
fences are useful along edges such as
pathways and edges of fields or terraces.
Materials needed to make live fence
with C. bonducella

e Seed or Seedlings

e Sharp cutting tools

e Digging tools

o Leaf litter
By collecting seed and seedlings from
around the community and local forest,
and making home nurseries, we can grow
small, large, climbing vine seedlings of. C.
bonducella In the living fence it is good to
have C. bonducella as it posses thorns on
stems.
Establishment and spacing
Direct seed sowing or use of cuttings is
primarily recommended, but it may be
better to raise seedlings in an on-farm
nursery since they are relatively slow
starters.
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It is best to plant seeds or seedlings in two
staggered rows so that an impenetrable
fence or hedge is formed. The distance
between the rows can be 15-30 cm with
the same space within the rows. Directly
sown fences must be well looked after and
protected initially.

How to maintain C. bonducella

After planting seed or seedlings in the live
fence, mulch thickly with straw, leaf litter
etc. This controls the weeds, and allows
the plants to grow well. Weeds need
removing, and the plants should be
watered if possible. Replace any plants
that die. Once the plants have grown, there
iS not much maintenance. Cutting or
pruning branches will give vyields of
firewood, mulch material, etc. If there is
too much shade, branches can be cut to let
in more sun.

C. bonducella needs regular trimming so
as not to overgrow. Since it is very thorny,
sometimes regarded as too difficult to
manage. There are few risks associated
with C. bonducella as it require labour for
maintenance, and if they are not
maintained they lose their intended
function and begin to compete with
crops. Caesalpinia bonducella too thorny
to have near houses as children may
suffer.

The kitchen garden or nursery and crop
fields needs a good fence around it to
protect against strong sun and wind,
livestock, weeds and other harmful things.
There are other beneficial yields of mulch
material, fodder, flowers, etc. This can
also be called edge farming or companion
planting.

Conclusion

Since green fencing provide some
additional benefits along with protection to
nursery or crop field it is better to go for
green fencing of crops. Caesalpinia

bondcuella, even though small risks
associated  with  germination  and
maintenance it is advisable to grow green
fence with this woody plant as it provide
many medicinal benefits along with
Protection.

Fig. 1. Pods and Thorny stems of C.
bonducella

Fig. 2. Green fence of C. bonducella
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Lantana camara: A boon or curse from the Nature
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Lantana camara popularly known a wild
sage belongs to family Lamiaceae, is a
perennial aromatic shrub growing to 0.5-2

m tall, with quadrangular stems,
sometimes having prickles, native to
Central and South America. It was

introduces in India as a garden ornamental
or a hedge plant in at the National
Botanical Garden (Kohli et al., 2006), and
in Calcutta in the early nineteenth century
(Hakimuddin, 1929). It has spread in
around 60 countries. In India, four species
of genus Lantana are found as L. camara,
L. indica, L. veronicifoila and L. Trifolia.
L. camara is of hybrid origin and is a
polyploid complex. In India it is composed
of polyploids ranging from 2x to 7x (X =
11) (Amit et al., 2009).

.
the past decade,

From Lantana has
gathered attention of all including
scientists,  researchers,  administrator,

managers etc. because of its wide spread
all across the country. The diverse and
broad geographic distribution of Lantana is
a reflection of its wide ecological tolerance
and its ability to grow in any kind of soil
and situation. Once introduced for its

beautiful appearance, now known as
invasive weed. Over the last decade till
now, many efforts has been taken to
remove lantana involving huge economic
investments from forest department all
over the country. Many scientists and
researchers have published their research
work on positive and negative roles of
Lantana in Indian ecosystem.

Destructive role:

e It has allelopathic effect,

e It negatively impacts the
productivity of the soil and
eliminates important native plant
species,

e leading to a reduction
biodiversity of the region,

e Causes migration or decline in the
number of herbivores in the area,

e potential fire hazard in deciduous

in the

forests,
e contributing to erosion of soil,
e adversely impacting the

regeneration of forests,

e harbouring vectors that
infectious diseases,

e The leaves and seeds are toxic,

e The unripe, green berries cause
vomiting, diarrhoea, dilated pupils
and laboured respiration if
ingested, the leaves may cause
dermatitis.

Constructive role:

e Wood to produce wood polymer
composites (WPC), Called green
composites used as cost-effective

carry
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and eco-friendly alternatives for a
variety of applications — from
the construction of window frames,
doors, and decks to making
household items like furniture and
foot mats (IWST Bangalore).

e Stems for paper-making which is a
suitable quality for writing and
printing.

e |t is used as intestinal antiseptic,
diaphoretic, and in treatment of
tetanus and rheumatism and
malaria in Indian medicine (Ojha &

Dayal, 1992).
e Leaf extracts exhibit antimicrobial,
fungicidal, insecticidal and

nematicidal activity (Day et al.,
2003; Girish, 2017).

e An infusion of flowers is given as
pectoral for children (CSIR, 1962;
Singh et al.,1984).

e Combined with the leaves of
Cymbopogon citratus, they are
used as an infusion to treat colds,
high blood pressure and malarial
fever  (Useful Topical Plant
database, 2014).

e Lantana biomass could be utilized
as fertilizer, energy, fuel wood,
pulp, paper fiber and developing
roofing material (NAS,1981).

e The plant has an extensive root
system and is often planted for
erosion control as L. camara
provides a good covering to the
ground with fine leaf mulch
(Munir, 1996).

e The twigs and stems serve as
useful fuel for cooking and heating
in many developing countries.

e Pretreatment of Lantana wood
improves the uses (i) to produce
pulp suitable for writing and

Vol. 6, No. 9,

Issue: September 2019

printing (Gujral & Vasudevan,
1983).

e Good butterfly diversity can be
found around Lantana flowers as
this species is mostly pollinated by
butterflies (Negi et al., 2019).

In the current context of climate change

and global warming, numerous efforts are

being made from various regional, national
and global agencies to counter climate
change. Massive afforestation drives are
being undertaken for sequestrating greater
amounts of carbon for long time period.
The behaviour of lantana is like cloak and
dagger, sometime it is menace while
sometime it is considered as climate
adaptive hardy species. Harnessing the
invasive nature of this species would help
in creating green cover in different waste
lands and difficult ecological situations.
Mostly the gregarious nature of this
species is seen has a problem in forest
ecosystems, overlooking the other side of
Lantana’s ecology which can be tapped for
good reasons.
Efforts should be directed to harness the
invasive instincts of this species rather
than spending money, man power and time
on conducting research for its eradication.
Once its utility is well established it will
be harvested instead of removal.
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" fasm Framr 130 FW wraw &=ame
g7 FT THEEAT (AMFUs) F ATAT ¥

qAAT FUF G F o0 FU A7Ew

EEIG I EIFED R I i Sl
FAATT | AP, TeF, FratEmmeT &
AT Tq7 9% FT ATHT TATEHT ATEA
a1 o ST T 8 W wraw A
AT 3T wETT A FU AW GATgwT
FATeT TEA ARGl § 3T FIT SRl

ZEATATOT F ALHT | FATT F A7 T4

TTF Z
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FO FT TATE TATT FLA FHT TOHAT AT
aqrt # fFata & 1w e fase

9T (IMD) 3137 HI9® FT qaqAT, 2-

HIEH TATTATT & AT 9T FT TATGHIT
FAfeqd qATT F7AT, 3- RBAUTTHT AT
JATEAFT F IT 4T, TF 4- TH F o0
TATL-TATT T TATE FAT

Hraw wra wgq @G| @ (IMD)
FIT qATTATT

U GHTE (ATAATT ST FATT) | 3T a7,
qred wraw @5 fFwm o 74 F o
HIFW TATGHTT e 130 Fo wraw &=s
a7 F1 TFEEAT (AMFUs) F fom sea=s
S o ¥= geF AMFU F fBor o
Aot =% & oo qeat i atasrarft
A & =IAaH ATTHIA, ATTFAR ATTHTA,
AT ATGAT, FW, qTEA @I/ HIT
tor, gar i i i AT #¥ fem

Fio wtaw g faaty F aard

Fo wEw fFEE a7 fi oA W
fErows & @Afas Aot & aaEs &
a7, "Oa 1 Rafq @ qamar qaq
d7 foeer ¥ g0 H wEgd WEw A
e w7 v o & oo Fwfw wraw
AATEFHTT FATEA TITL FHIATI

et ¥ fore y=wR-rae

FO AW FATeqd qd wEw &
faramr e FeataamaT #7199 arger W
T foar ST g 8w um F fow fmaha
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FIA 21 TAF AATAT, T-HA [T SATHIT
a2 I 0 L 1 I 4
(F.31.5),
(T ST 3T) T =T AT

fRaares i< astrfawt & wiatwar

aEtAFT F uF g AT FoAn
Aataa =7 | ara=ra #7F ST w7
SIIRT FT qaTz 1 @ oo
ST |

FiT wtaw gAaEgFR Aty F ge*

Fy wtgw fasm @ w0 (AMFU) 1

T WX FEFTTT GwEAl

faaTor

FY T 7 7757, [T, g2 / soAiw /
3T W AT FIT TAATT & FT TATTHATT
AT AATE AT FAT FT AT FT AT
Fo #aw =AM a7 TFE (AMFU) &
artae 2

Hraw fa=aaT arcia

THAAT THATE & AT AT F TgaTd &
g 5 feAr w1 wraw e qwra
qfaeqaTefy, (9T arfver, =waE, i
ATIHTT AR ST TG /A fF9raqro) &
IATAF FIT THA H AR TITETH
SYTT FATIAT ATATE |

Hraw srarfa Fiw qaArEFR

a7 F yHE whar & oo, et
HATAT FT TFHTT TTF 63T FATAT 2 |

HEA AT AIFAT
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FH WIEH FHA F AT FI TATTAT FIAL

g, TAHRT ATHFTEN FOA ATSET, 3=
JATS | FeT5 FT AT iz fv feft o
T FH A, TLATAT TATAT F 9 F qTL
H JTAFTLT aTiHe Zrat )

FA TIT AT

FT GATZHFIT T HIGH AT TATHTT
T F T HT AT, FaATS / 9w, FH=re
RgiTor, IAvF oFaed, Grodaar gaud,
Fe T T TaeH, TTE 37T ITF Ta99 %

TFATAT 9T A= FTF wHA FT IATEA

FE F 0 wHe yFyE 9w AqdE w9
FIA B

faadia wraw ¥ dAqda waq TG

Ig ATTEE, GET SR, 9F ST A9
AT et AT wraw o w6 w0 TATT
+ form 3t=a sary #+7 F forw faew waw
F =T AT FHTAT

waw stk wfw @wEg it St
weatfaa arasft

T HT IATT ATATHT

IF SIS AT FeT ITLA FTAhT F o

A FT &, ITATEA, IeTEHAT, ITLH
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SAaT, waw ST fWeEl, wEa ST wEd
qITT, qIAT TaIT TATA FT Faedia

5T % AT § ATHTT STFETEr AT FTAT
|

T T FU TIATY

TH H FEA HT TEAH qAATT TrRdf,
a9 AFE i el uT WEH T9qT,
A T Fe TIIT F ALNH, FO GEH
FEA IATET F [T Iy AATAT F I
H ST T&TH T ATAT 2

faaw &7 ¥ woer i Fiv-sraary

a7 ¥ wraw # Rufa, ger wwa G
HIEH, O fFFE /bW F I /A
aeat it faere giagr, serarg it w4, At
it fRufa = aren= ux qerHel F7AT)

fagw g7 ¥ srwfens wRfafa & woa
SeareT FT LorHtfaar

FHCTF T, AFHEAF qrfeafd § wae
TFIT F AR ST FLH WA HT ASATAT

FT TATT F I H JATAFRTIT TS1T T SATAT

2
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foran vt Y g wa=it Jar gt
YR H W fymT S 'ﬁ;‘# -
o Ao kbR
( 13 1Y HqH @4
kA S h— w?ﬁ ! |
GRS B T SR
STT3f/Ppdieh/TETTHY/ AR WHK]
A TS l
E I foret TR HiN
E e mem ¥, iRy, ot Sa TR
AT §, S, ,
fqaTa U |
torar Ffo wraw gF1Eav (DAMUS) F 46T o FIT HIEH TATEHIT TUITAT ATHIIT
1 FATT o Torw fofaTe wer § 91T AT

qrTa wray =@ T | e

TATTATT ITH FT FT TATEHIT

AT TAL T JeATed FATT FI| TH
% oo W waw @Em a7
THTEAT (AMFU) 31T [A=fara foham
SATET £

iz fifzaT, T, 32Ty o7 v
TaarfaT 7= F AreAw T FW wae
AATEHTT FATEAT T THTT
SUTRTHRATAT  HT ATITFAT AT
FU FATEHT TOTAT F TAT FT
AT |

= * T wif F=AhEF 91 =9 O
F 77 (FFaT & ®/27) F1T F79

2l

ST ATTEFAT AT ATATATEAT FT
AT FATI

Fo  wEw Fygerer,  {EFE,
qIATHRA, TTT FT ATAFET 2T
FATT 7@

TATHIT AT AT TF ATAFRTLL
AT (database) AT F
Faur "wrEw fecafor o o &
F FTTHET TATT F7

FEAT, TILAT, F2 T T TaoT F
TOAHT FT WO Hagadfiadr &t
TEATAAT|

ELTE N R R 1 CO: S e

ferTIT T TETT FIAT
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TUITSAT o TEAT T F o0 &=y
AT T e " gt
SATAFTLT ITH FIAT

FI WIAH TATZHIT TOTAT TATT F

T gEyaTT UaE @ uw T

FHTAT |

F wraw AT ST THEAC F T FA
(AMFUs):

A TAT T FT TATZHILT TOITAT
FT TEAT UF fFeqrw 79 & fow
TEFF AATT FIAT| TAAT STATRIHT
AT MAST ArEs=E AREET *
form afa w7

FO WEA  FJIATAT Aed®  FT

Vol. 6, No. 9,
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THar  (DAMUs) & SATHRTET

Tt AT

g7 TAT UL HEA I¥ GIT AT
AT FT ATHAT FIATI

g TAT UL FO T FAAT HT
STAFT TITT FIAT

Tafaa vStaE ¥ wHA STAET
THgl FAT o foar Ffu A@raw
fasTT TFreAt (DAMUS) &1 I&qq
FEAT

Tafaa e F oo wray s
T FT GATZHIT ATSHAT FT AT
FTATI

F FATZHFT FATeAT F TATT F

EERE] T ST qeaw AT qAT
o T[S TANT AATEHIT TelTed TATT FAT |
F7 o T [yer Fo wraw @sT
qradt gi=r & faswrE % =0T W
#F | faaw EET NSLE
1. O FT ATHT & ST A9 T w97 T T ATHT ATTFT
ATATHT Qe
2. FEA I FT AAATT | & a7 S AR ¢ FEA il FIU-TAATT 6 AT
IEEES H AT
3. CEREIR T T & S 7w o7 FdT A & AT [T FW-
F-STaTg EEll TAATT
4, a7 o arwfeas | & oY wEw 97 fAdw fAada wrEw F s
FEA IeATEA O | AT AT I
1. B FT ATATT ATATHT
faaT wT A faazor

HATHTT 3fT FATIAF TH

A FT ATHATT T TATAF ATH
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=T

A, TAAT 9 | FeAT7, TAAT H wgeaTor

ROSKSIS I EE T ﬁsr, T T He oA

&, IFATET T FHA i IEATSFAT

FIAAT 9T | IEATEA T AT

AT AT /AT A g oY FwE F 0 aqge qraw
&t Rafa (ATowTa, 9T, araters argar, g0
e i), e wraw, qrivteatashr gorrfer /
FEA AT RIS, T ATHAT, FEA
T 3T FHA TH

fagt HE T GAT F (T ST (WGl F THT
sie fagy fareroar, gwerraes e =i g4

A ST FHA T T TTEq( AT ATFTA TR S FEA T F7 f3=wmrg

IS TI97 F14 (BMPs) FAAT 9 | AqTeF SIS F {0 a9y gaw_T
FT FT ATALIT FIAT

FTT UL TTATRIRT THERTI, ASTLOT A Faqor

2. T8 F FiT TAATY

Ao Fram <o

AT FE IeATH &7 FAAT, T9T/ 4 | AT FOA AT F o
FIT FAATT TR

TIAW TAATT Tt AT |, g7 FHA AT, ST, Fle oY

T, @IIAATE AT & [0 T2AH SAarq

AT F TAFTT 9T AT el FT TATT

A Itz o e F At sraear afzga
G AT F7F  FeT5 % 918 IAATEA

HATAT b HITH qeal i SAHIT T FIh
THTT

F2T 97 WIEH qedl FT TATT

AT, TTE / THF BEA Hlel, TN T FTIaars
= fA=I=OT 9% HTHH qeat T AT 32 T
EEIE]

T T F 1T

fafersr woe gig i fufa / e * a=a
FEA TIIT F FTH

T g7 F F1T

fafers wae gig F aramEwor / &= F J8q
F1e TaoT F w1

FO Hraw q9T FATT

FAAT | HHA ITATET F [0 ITA= FY
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wray geft FETe

3. a7 fatre waw i Fw @71y

fawT wr A

IECEUS

HATHTT 3fT FSATIAF ATH

AT FT ATHATT T TATAF ATH

T AR FT FTAATY &7 HTEA &5 ST TS A FIW ST &0 F
HAINT ATAT &

A AT &, ITATEA AT FHA il SeATEHAT

Hraw & Rt F7 qaarsT & | WA it FRafa w1 qaerw

O Frg wEH &7 [ T15T | q&T FHd g5 Haw

HTE® qeat it fAaradr FEA Flg HIGH | AT F HGH Teal P
farererar

SEEIRETETI] e fatare steramy & w1 o 375 g

AT #¥ fafa & 7 fafters wae gig Rata / araraor

AT i fRufa = AT 9T et AqTATT i =<9 wray #ir fRufa & foro gt
&1 Rafa = sram 9w gwrHet

4. 7 fAAT FH AT HOT IATIA Loy

fawx Framw faazor

FFfeTF FEAT T FOd Jig | AT TATATT T 3T
a7 wra| A=t F qgq O o HHear
FT AT

ATFHIETFHAT FOA T o FTT 30 7T " H AATHTT F9T 3T =7 HAOH
fRarfaTt = 94w F9 F77 F forw srwfea=war
FEA TAIT F FHH

ILH HTAH T TZATAT FT TATT

FH WIEH T TSATAT FT TATH ST ATAGA
&1 377, o q9FT T gET, T g, 9,
ST AT, ATT T AL, A1T Fg<, TFAT,
TET, ATHT, AAT THT ATTS
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FIT GATZHIT TOITAT HT THAT:

Hifes I U9 HW A fagr e
wATeYdld g Fiu [Aeafdared, sSaayy
iy Avm were danf
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