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Abstract- The pandemic situation worldwide has created
havoc in almost all parts of the world. But during such a tough
time, when India is battling with the deadly virus the locust
attack in Rajasthan, Punjab, Haryana and Madhya Pradesh
has presented a new problem for everyone. With immense
damage to plants and standing crops, the swarms of locust
have posed a serious threat to mankind. Proper management
strategy and effective control measures are needed to ensure
safety of crops from the locusts. The solitary locusts undergo
behavioral change when they move in groups by entering into
gregarious phase and form huge swarms. These swarms travel
longer distances than usual and clear all greenery on their
way. Their control is important to food security worldwide
and requires improved knowledge of pest biology and more
efficient monitoring and control measures.
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I. INTRODUCTION

Since the start of human progress, locusts and
grasshoppers have been among the most decimating and a
threat to agriculture. This group of insects contains various
species of pests and influences the livelihood of one in each
ten individuals around the world.Their populations can
quickly grow to a very high levels, and some species form
very dense bands and swarms that can cause a more number of
damage in a very short period of time. These swarms of
locusts can migrate upto hundreds of kilometers per day and
invade areas covering millions of square kilometers, resulting
in major economic, social, and environmental impacts on an
international scale.These pests have been fought for more than
a century. Recently in India, enormous and forceful swarms of
these species have attacked in excess of two dozen districts
covering in excess of 50,000 hectares of desert regions of
western India like Rajasthan, Madhya Pradesh and Gujarat are
the most terrible influenced states.

In neighboring Pakistan, specialists proclaimed that
across the country crisis in February, thelocusts numbers were
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the most noticeably terrible in over two decades. Local reports
state that farmers are battling the "most exceedingly terrible
locusts plague in recent three decades" and the multitudes
were annihilating yields and sending costs of food taking off.
Some 38% of Pakistan region is spread over the provinces of
Baluchistan, Sindh and Punjab are "breeding grounds™ for
locusts. According to United Nations' Food and Agriculture
Organization (FAO) desert locustsinformation has centred the
few progressive waves regarding locusts would be normal till
July in Rajasthan, with eastward surges across northern India
i.e. Bihar and Odisha followed by toward the west
developments and an arrival to Rajasthan on the changing
breezes related with the storm.

In this survey we were giving an outline of the
current status of control strategies against beetles and
grasshoppers and the expansion in natural mindfulness and
policy driven issues related to insect control and
advancements in organic power in the course of the most
recent decade, with a specific spotlight on the improvement of
natural pesticides dependent on different procedures.

Taxonomy

Locusts are mainly belongs from the Acridae family
and any of a group of insects [Order: Orthopera] that are
distributed worldwide. They were generally invertebrate and
diet upon the herbivores like vegetables,various crops
etc.They can live for several months. Their size was related to
a paper clip which is 0.5 to 3 inches and has the weight of
about 0.07 ounces. At any point of time they can turn
gregarious—if conditions are right. Transformations in their
behaviour and physical traits can eventually be reversed, or
they can persist and be passed on to offspring. Locusts were
polyphonic. It transits between two main phenotypes in
response to population density; the solitary phase and the
gregarious phase. As the density of the population increases
the locust transforms progressively from the solitary phase
towards the gregarious phase with intermediate phases:
Solitaire = solitary phase — transiens congregants
(intermediate form) — gregarious phase — transiens
dissocians (intermediate form) — solitaire = solitary phase.
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Pigmentation and size of the migratory locust vary according
to its phase (gregarious or solitary form) and its age.
Gregarious larvae have a yellow to orange covering with black
spots; solitary larvae are green or brown. The gregarious adult
is brownish with yellow, the latter colour becoming more
intense and extensive on maturation. The solitary adult is
brown with varying extent of green colour depending on the
colour of the vegetation. Gregarious adults vary in size
between 40 and 60 mm according to the sex; they are smaller
than the solitary adults.

Habit and Habitats

Locusts are most dangerous pest for crops. Their
movement depends on different conditions such as climatic
factors, breeding time, movement of wind, type of crops
cultivated and many such factors favoring their movement.

e Places prevalent: - Desert locusts are found in
Africa, the Middle East and Asia. When large
swarms descend upon a region, the locust swarms can
spread across some sixty countries, covering several
miles. The migratory locust is prevalent in grasslands
throughout Africa, most of Eurasia, the East Indies,
Tropical Australia and New Zealand.

e Feeding habits: - Locusts are large herbivorous
insects which feed on leaves and tender tissues of
plant. They mostly live singly or sometimes in
groups. Some species take in varieties of plants,
while some have very specific diet. When they are in
groups, the completely destroy the crops, strip the
foliage and stems of plant. The locust prefers to eat
grasses, and cereal crops such as wheat. But, if there
is a shortage of green grass, then they can also eat
plants including horticulture crops, grapevine, and
other plants. [1]

o Average lifespan: - Unlike other insects like
houseflies and butterflies, locust doesn’t undergo a
complete metamorphosis. They survive for almost
eight weeks during which they reproduce and die.[2]

e Lifecycle: - locust undergo through egg, nymph and
adult stage. They lack the pupa stage .The life cycle
period varies depending on various species of locusts.

a)Mating: - The male locust locates a female locust and
engages in intercourse by inserting the tip of its abdomen into
an abdominal opening of female. In this process, the sperms
are deposited in the sperm sac present near the oviduct region
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of female. Later, the sperm is released and it fuses with egg as
they fertilize and pass through oviduct.

b) Eqgs: - Female locusts lay their eggs in suitable locations,
mostly in moist sand soil or hard firm soil. Female locusts dig
hole on the soil surface using their abdomen tip and lay eggs.
These eggs are sometimes deposited upto 4 inches
underground in a group of fifty and are protected by foam.
The foam acts as a shield as it secures the egg from predation,
dehydration and contamination. [3]

c) Nymph: - Depending on favourable conditions such as
temperature and moisture conditions, the eggs hatch within a
period of ten to twenty days. After hatching from eggs, the
nymphs move to the ground and hop around as they lack
wings. So, they are referred to as hoppers or nymphs. The
nymphs shed their skin in each successive stage to allow
further growth. After fifth instar, the wing buds develop to full
wings as they enter into adult stage.

d) Fledglings: - The locusts are called ‘fledglings’ after the
fifth molt stage. They are not able to fly due to their soft wings
and it takes about a week to harden and become capable of
flight. The fledglings consume lots of green food to store
energy for flying and reproduction.

e) Adult:-1t is the final stage of locust characterized by high
activity and feeding. The fledgling almost takes two weeks to
reach sexual maturity. They move in massive groups called
swarms, and destroy green fields and gardens that come in
their way. During their lifetime, they mate, reproduce and the
cycle goes on.

o Effect of climatic variations on locust:-During dry
climatic conditions, the solitary locust feed on scanty
vegetation and are forced together to live on a short
patch of vegetative land. This sudden crowding leads
to release of serotonin in their central nervous
system, which makes them more sociable and
increased activity among them.

When the climatic condition turns out to be cool and
favors rainfall the locust’s behaviour also seem to change. The
moist soil and abundant green plants help in gathering of more
number of locusts and they shift from solitary phase to
gregarious phase. They even change their colour and body
shape as they enter into this phase which makes them more
adaptable to surrounding conditions. [4]

e Difference in various phases of locust (Phase
theory):- A plague species has two phases namely
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coloration,

physiology and behaviour. [5]
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e Factors affecting swarm movement: - The long
dispersal of locust swarms is mostly associated with
either strong flow of wind or frontal winds of storms
system. The swarm flies almost straight reaching
these fast flowing winds and then is carried along
with it until they slow to a point where gravity
overcomes speed. The muscular activity during flight
further raises the temperature of the swarming
locusts. The swarm stops flying only if there is
rainfall or a sudden decrease in temperature or if it
encounters darkness prevailing during its flight.

o Different Species of Locust and their damage to a
specified area: - The migratory locust (Locusta
migratoria) affects most of Eurasia south of the
Taiga destroying grasslands. The desert locust
(Schistocerca gregaria) can fly to about 1,500 meters
upward and inhabit dry grassland affecting parts of
Africa. The smaller Italian and Moroccan locusts
(Calliptamus italicus and Dociostaurus maroccanus)
cause immense destruction in the Mediterranean area
and in Turkestan. The brown and red locusts
(Locustana pardalina and Nomadacris
septemfasciata) cause extensive plant damage in
South  Africa. The Rocky mountain locust
(Melanoplus spretus) caused destruction in Prairie
farms in Canada. [6]

Behaviour and life cycle of a Locust

Locusts look like conventional grasshoppers—most
probably,[7] they have large rear legs that help them for
bounce or hop. Sometimes they share the solitiary way of life

of a grasshopper, too. locusts behaviour can be something
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different altogether. During the droughts, solitiarylocusts are
constrained together in the patchy area of the land with
residual vegetation. This sudden crowding helps in releasing
of serotonin in their central nervous systems that makes
locusts progressively sociable and advances quick
developments and more varied appetite. At the point when it
rains in return—it producingmoist soil and bountiful green
plants—those ecological conditions make an ideal storm:
Locusts starts to create quickly and turn out to be significantly
increasingly crowded together. In these conditions, they move
totally from their own way of life to a gathering way of life in
what's known as the gregarious stage. Locusts can even
change color and body shape when they move into this stage.
Their perseverance increments and even their cerebrums get
bigger. They become gregarious anytime in their lifecycle. On
incubating, a locusts develops wingless as a non-flying
nymph, which can be either solitiary or gregarious. A nymph
can likewise change between conduct stages before turning
into a flying grown-up following 24 to 95 days.
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Figure 1 Life Cycle of Locusts

I1. MATERIALS AND METHODS
Traditional Methods

Frequently, individual farmers are unable to do
anything when they face locust attack. [8] They instead built
up some sort of cultural and physical controls before the use of
harmful chemicals. Physical and cultural control methods are
implemented alone or in a group with chemical control,
especially against small plant infections in crops or hopper
groups, close to the croplands. For instance, a few farmers
combine the application of pesticides with fire which helps
them in keeping away the locusts during evening time.The
farmers dug holes or trenches in order to bury the hoppers.
Sometimes, the traditional control methods prove to be
ineffective, e.g., ploughing fields infested with pods. Most
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traditional controls have been substituted by the use of
chemical insecticides. In India, the first chemical treatment,
used from the 1800s through the 1940s, was sodium fluoro-
silicate and sodium arsenate poisoned bait. Baiting could be
done by means of unskilled labour, but buying, storing, and
transporting tons of wheat bran for bait had several
disadvantages. It was costly, remote breeding sites was
missed, and sometimes the pests did not eat the bait. In the
1940s and 1950s,spraying techniques including both ground
and aerial spraying methods were introduced and the
persistent organo-chlorines BHC (benzene hexachloride) and
Dieldrin became the insecticides of choice. For desert locust
control in India in1949, the BHC was first used and it became
a popular desert locust Killer. For controlling desert locust by
aerial means, spraying of Aldrin insecticide was conducted in
1951. Exhaust Nozzle Sprayer was invented due to the rising
problem of shortage of water the desert whierein the exhaust
gases from the vehicle were used for atomizing the pesticide
in fine droplets which was carried by the wind onto the target.
Dieldrin was most often usedin the 1960s against Desert
Locust hopper bands and BHC was used against adult swarms.
Initially, Dieldrin and the other persistent pesticide were a
major technological advance. Dieldrin, for instance, remains
toxic for 30 to 40 days on vegetation and longer in soil,
despite rain or sun. Hopper bands were taken in control by
spraying swathes of vegetation with Dieldrin, forming
“barriers” in front of marching bands.

Approaching of Neem Oil:The new methodology of utilizing
neem oil which is advanced with Azadirachtin to keep these
insects from forming into their transient swarms. It clearly
prevents the formation of the hormones and the pheromones
expected to keep up the yellow-and-black gregarious structure,
which plagues parched Africa and the Middle East. In an
intriguing aside, it has been indicated that neem oil devastates
their antennae, in any event, when applied to the abdomen.[9]

Government of Odisha advises the farmers to spray
200 litres of a solution of five per cent neem seed kernel
extract (5% NSKE) per acre of land during the afternoon to
prevent attacks from these insects. They can also prepare a
solution by adding 300PPM neem insecticide in 200 litres of
water and spray it on the crop.[10]

Employing of Garlic for the Locust Control: Garlic odour can
help deter grasshoppers and other common garden pests.
Using the garlic oil spray is more beneficial for the crops as it
is the organic and chemical free product which can be
prepared in home easily and it is cost effective. Making a
spray is the best way to apply the mix to the plants without
damaging the vegetable plants or flower buds. These organic
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sprays will sit in a cool, dark and dry place for up to two
weeks and very much helpful in controlling the pest.

Flour Treatment: Sprinkling of flour will helpful in cause
starving to locusts and grasshoppers by gumming of their
mouth. Applying it in a thin layer will be more beneficial for
the crops.

Using of Medicated nets: As we are using mosquito net for
our protection in the same way we can use it for the protection
also. Here the net will act as a best protection and greenhouse
for the plant and crops. There is a growing use of anti -insect
nets as an important IPM (Integrated pest management) tool.
These nets block the entry of pests and insects into the crop
environment. thus reducing the need to apply pesticides.It is
the cheapest way of repelling the pests from the crop . If the
net is sprayed with Garlic and neem oil ,then it is highly
beneficial for the crop and provides the protection to it from
the insects like locusts and grasshoppers.

Scientific Methods

Swarming locusts are among the most hazardous
pests in the world and can be extremely destructive to
agriculture  fields. By looking into the biological
underpinnings of this behaviour, it could lead to developing
advanced, eco-friendly ways of dealing with these insects.
These locusts are the single species of grasshopper they can
transform its appearance and behaviour, depending on its
population density. When its population was less, the insects’
colour was non-descript, and they avoids each other. When its
population rises to a high density, they became brightly
coloured and create swarms.

So, it is important to know aboutthe distinction between the
grasshoppers and locusts. All locusts are grasshoppers, but not
all grasshoppers are locusts. Locusts are a special type of
grasshopper capable of altering their shape, colour and
behaviour in response to a change in density, an ability known
as locust phase can arise from a single genotype.

Genetically modified method: The use of an assortment of bug
sprays, improvement of bug safe cultivars, pheromone and
other insects attractant traps, organic control by parasites as
well as predators, usage of growth regulators and releasing of
sterile males are the best components in the administration of
pesticides and bug sprays. Insectsgrowth regulators, are
commonly less extreme on environments, which are not as
viable as insecticides sprays in the field tests.
Henceforth,integrated pest management by a reasonable blend
of the accessible strategies has been broadly utilized in
controlling of locusts[11]. Locusts control by genetically
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modifiedsterile male has been discharge viewed as the most
ecologically safe and eco-friendly technique. These strategies
are engaged with the creation of prevailing deadlymutations
released in  males with irradiation or alkylating
chemosterilants, and sterility caused either through
chromosomal or cytoplasmic incompatibility of the released
males with the endemic populations.

Employing of Various Chemicals

Fenitrothion(CoH12NOsPS): It is employed for the
usage against locusts on pasture and a wide range of cereals
and other crops e.g. grazing sorghum, lucerne, apples, grapes,
lettuce, tomatoes and soybean.

The registered label conditions imposes a 1.5 km of
no spray zone between a sprayed block and any sensitive area
downwind, e.g. dwellings, dams, rivers, organic production. It
is an organophosphorus insecticide, of moderate mammalian
toxicity which acts on the nervous system of the insect.
Fenitrothion is degraded rapidly in livestock, within 2-7 days.
On vegetation the level of any residue is halved every day.
However, the re-entry into treated areas during the 48 hours
immediately following the application must be restricted.
Researches has demonstrated that fenitrothion has no major
impacts on the invertebrates of grasslands. It is highly toxic to
aquatic invertebrates such as shrimps, insects & yabbies’ and
honey bees. It is of moderate toxicity to fish and birds.

It can cause discoloration of leaves and burning to
some sorghum varieties. So, it is registered for use against
locusts on pasture and a wide range of cereal and other crops
i.e. grazing sorghum, lucerne, apples, grapes, lettuce, tomatoes
and soybean[12]. It is activated by contact and ingestion for
insects. It acts on the insects nervous system and cause some
ovicidal activity which cause rapid death of insects.
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Table 1Physico-chemical properties of Fenitrothion

Paramater \Valua(s) and conditions ‘Pum % |Method reference and
study number
\apour prassire 148x 107 Paat 10°C 99.1%  |EPA B30.7850/ OECD 104
6.76x 10" Paat 20°C /EECA4
1.57 X 10° Pa at 25°C (interpolated) (HP-0136)
3.3 x 10° Paat 30°C
Melling point, baling  |Melting point 1°C - +1°C #92% |OECD 102/EEC A1
point andior (HP-0140)
\emmperature of [Boiling point: fenitrothion began to [99.1%  |OEGD 103
decomposition decompose at around 210°C and it (HP-0133)
was impossible lo determine tha
boiing poit.
Decomposition temperature: around
210°C
Solubility in water 19.0mgL at20£05°C 1%  [DECD 105
[in distilled waler) (HP-0137)
(Octanoliwater partition (Log Pow =3.319 +0.080at25°C  (99.3% |OECD 107
coefficient (HP-0145)
I i Halt-life = 100-101 days at 25+ 1°C [»89% EPA 1611
characteristics at pH 8 (HM-0084)
Half-life = 180-186 days at 25+ 1°C
atpH 7
Hall-life = 191-200 days at 25+ 1°C
atpH 5
Phatolysis Hallife=333-3B5 days at 25+ 1 [»39%  |EPA 1612
characteristics G at pH 5 under light condition (HM-0083)
Half-life = 70.8-140.9 days at 25
+1°C at pH § under dark condition
Dissociation [Not applicable -
characteristics (On basis an tha structura of tha test
malerial, it is not considared thal the
reaction of giving or recaiving prolon
will oecur in water solution
containing fenitrathian)

Metarhizum:Locusts are mostlycontaminated  when
Metarhizium spores attached to the insect. The spores then
germinate and penetrates the cuticle developing in the body
and internal organs of the insect. Mortality usually happens
within 8-21 days after the treatment, though this can take
longer when temperature is cool. The lengthen in mortality
means it is advisable to treat when locusts are in the early

developing (nymphal) stages and less peripatetic than the
winged adults.
The isolate present in Metarhizumis specified to

locusts and there is a potential hazard to honeybees as they
may collect high numbers of spores while foraging on
flowering plants [13].

Malathion: It is a pesticide that is used to kill insects on
agricultural crops, on stored products, on golf courses, in
home gardens, and in outdoor sites where trees and shrubs are
grown at home; it is also used to kill mosquitoes and
Mediterranean fruit flies (medflies) in large outdoor areas.
Additionally, malathion is used to kill fleas on pets and to treat
head lice on humans. It is usually sprayed on crops or sprayed
from an airplane over wide land areas. [Evidence] [Public
Health Statement for Malathion].It stays in the environment
for a several months, but usually broken down within a few
weeks. It is broken down to other chemical compounds by
water, sunlight, and bacteria that is found in the soil and
water. Malathion does not tend to stick to the soil and is
rapidly broken down by bacteria; thus, it is unlikely that it will
reach groundwater in significant amounts. In water, malathion
breaks down quickly by the action of the water and the
bacteria in the water. In air, malathion is broken down by
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reacting with other chemicals formed naturally in the air by
sunlight, to form a more toxic product called malaoxon.By
any means of exposure, malathion enters your body quickly
and passes into the bloodstream. The most common con of
malathion is that once, malathion enters into your
bloodstreams can go to many organs and tissues. Most of the
malathion is broken down in your liver into other substances,
called metabolites. One of these metabolites is more harmful
than malathion. Malathion and its metabolites do not tend to
accumulate in the body, and leave mostly in your urine within
a few days.

Controlling of Locusts

It is normally hard to control an insect locust swarm
in view of its tremendous populace thickness. It is evaluated
that even an extremely little multitude of 1 km 2 contains
around 1 — 1.5 billion creepy crawlies and any control
estimates will be useless against such a huge populace. For
any control measures to be started, it must be in a huge zone.
Typically splashing of bug sprays is taken with helicopters and
airplane sprayers. Be that as it may, if swarm is little and has
an extremely low thickness (typically outskirts of the
multitude). In such cases nearby/disengaged control measures
may help. Coming up next are the control quantifies that are
embraced for beetles or locust.[14,15]

1. Mechanical strategies— burrowing digging channels
(trenches) , beating and burning

2. Baiting — dissipating beetle locust food bearer
(carrier) impregnated with bug spray. Studies have
demonstrated that the best transporters for insect trap
are maize supper, wheat grain, maize grain, cotton
seed husk and rice grain. The proportion of the bearer
to bug spray is 20:1. For example, 20 kg of wheat
grain (or other chose transporter) and 1 kg of 1%
bendiocarb residue or 3ml of Fipronil 5 SC can be
utilized as slaughtering operator. Snare can be
utilized to slaughter the two containers and settled
grown-ups yet its primary use is against containers. It
very well may be utilized against all container instars
yet gives extremely poor outcomes during the last 2-3
days of the fifth instar and during all shedding
periods.

It is especially helpful for control of walking groups
when there is minimal yearly vegetation and much exposed
ground. Goading is powerful against grown-up insects chose
the ground. For instance, toward the beginning of the prior day
take-off, and is probably the most secure technique to use
among crops. Proficiency of teasing will be improved by
spreading the lure really among the containers. They possibly
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eat snare in the event that they discover it in their way. They
are not pulled in to it from a separation. Aggravation brought
about by strolling through them is just brief. Spread the trap
daintily and equally in order to permit the greatest region for
the containers to take care of. Do this by tossing it high
noticeable all around and letting it float with the breeze. Try
not to be worried about the possibility that that the breeze will
isolate the bug spray from the transporter; this doesn't appear
to occur with very much blended snare. Try not to spread
snare when the containers don't stop promptly to take care of,
since this generally implies the ground is excessively hot or
the containers are close to shedding.

3. Tidying or Dusting — applying a fine residue
impregnated with bug spray. The most appropriate
insecticidal residue for slaughtering beetles and
grasshoppers is bendiocarb. Residue can be applied
by hand and keeping in mind that doing so it is fitting
to utilize a tidying sack or to blend the business item
in with fine sand to give a superior dispersion. One
bunch of bug spray residue to four bunches of dry
sand or sediment. Cleaning gives great outcomes
against the first-instar containers in quite a while,
especially as they bring forth and containers walking
gradually through thick low vegetation on which they
feed.

4. Splashing bug sprays insecticides — fluid bug spray is
showered either on insects or on the vegetation they
will expend.

Preventive Measures

1. Farmers should form groups and monitor the field at
night. Between 7 and 9 in the evening, millions of
these insects can land in the fields to rest.

2. Dig large ditches around the field, and play loud
instruments. In ditches apply insecticide dust.

3. Inthe evening / night, locusts congregate on trees and
shrubs.

4. As a preventive measure, the neem-based insecticide
Azadirachtin 1500 ppm 5 ml per litre should be
sprayed on crops.

5. Spraying should be carried out late at night or early
in the morning. In this case, locusts which gather in
large numbers during this time on the bushes to rest
can be killed effectively. Spraying on them gives a
lot of control.

Usually farmers built up an assortment of social and
physical controls before the accessibility of complex ones.
Physical and social control techniques are used alone or in
combination with a chemical compound. This helps to control
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little invasions in crops or container groups close croplands.
For example, a few ranchers join the utilization of pesticides
with fire, consuming perching insects around evening time.
The ranchers burrowed channels and crowded container
groups into profound channels and covered them [16].

The sort of bug insecticides sprays utilized in desert
insect control programs has progressed notably fromthe
constant use oforgano-chlorines, Dieldrin, BHC, Aldrin, and
Lindane to organophosphates. The insecticides sprays most
ordinarily utilized now daily's for controlling desert insects in
India are fenitrothion and malathion .These organophosphates
are basically contact bug sprays with short term activity.[17]
According to the Indian point of view the sickness of the
desert insect creates inside a bigger downturn zone that travels
from Mauritania and southern Morocco eastwards through
Arabia to the Rajasthan desert in India. Thus, plagues keep on
happening in spite of the usage of the preventive control
programs since the 1960s. The main aim of Uvarov's unique
plague anticipation technique was to maintain a strategic
distance from crop harm in the major agrarian territories of
Africa, the Near East, Iran and Indo-Pakistan system for the

desert insect should additionally decrease the term
furthermore, degree of maladies of this irritation.
Recent Advances in Locusts Control

The defining moment for obtaining fresher

innovations for desert beetle control came in1993. This year
saw enormous scope swarm attacks from the West which
before long spread in numerous regions which were in the end
constrained by cleaning BHC on settled multitudes and
container groups in the field and by splashing fluid bug sprays
via air. The utilization of the BHC was restricted in 1993. A
strategy utilizing a lot littler volumes of shower fluid, called
ultra-low volume (ULV) splashing, was at first evolved during
the 1950s for use against the Desert Locust, and is presently
the most productive and normally utilized strategy. It is
characterized as applying between 0.5 - 5 liters of shower fluid
per hectare, despite the fact that somewhere in the range of 0.5
and 1.0 liter per hectare is favored for ULV beetle control.

This little amount of concentrated bug spray isn't blended in
with water or some other fluid; the uncommon plan, known as
a ULV (UL) definition, is normally provided prepared to
splash. So as to spread such little volumes over the focus on,
the fluid must be separated into little beads sufficiently light to
be conveyed effectively by the breeze. To forestall these little
beads vanishing in the hot conditions that are run of the mill
during insect control activities, ULV definition depend on oil
instead of different solvents, for example, water or petroleum
parts which might be excessively unpredictable, for example
dissipate as well rapidly. These little beads don't store (land on
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surfaces) very without any problem [6]. They fall gradually, so
will in general be conveyed sideways by the breeze as
opposed to sedimenting (descending upon) to flat surfaces. In
expansion, on the off chance that they are excessively little or
the breeze is excessively light, they will in general go around
objects as opposed to hit them, to some degree like smoke.
Nonetheless, if the beads are the correct size and there is
adequate breeze, they store by impaction on vertical surfaces,
for example, vegetation or beetles. Unique sprayers are
required for ULV splashing if the bug spray is to be utilized
securely and effectively. ULV sprayers can be conveyed by an
administrator (versatile sprayer), mounted on a four-wheel
drive vehicle (Vehiclemounted sprayer) or on a plane or
helicopter (airplane mounted sprayer), The standard of
utilization is the equivalent for every one of them, yet the
scale also, speed of activity and certain pragmatic
impediments are extraordinary.

At present desert insect invasions are showered with
Ultra Low Volume (ULV) definitions of contact pesticides by
utilizing microULVA, ULVAmast and by Micronair AU 8115
sprayers on ground. The ULV splash strategy is intended to
shower covering areas of little beads of a focused pesticide
definition on to grasshoppers at low portion rates. The
pesticide can be straightforwardly splashed on groups with
hand held sprayers if the invasions are little. Bigger invasions
are showered with vehicle mounted sprayers. The FAO given
Geographical Positioning System, introduced RAMSES
framework with GIS devices on PC for snappy information the
executives and examination by the national association. The
FAO additionally gave Satellite information symbolism for
arranging the desert grasshopper overviews as indicated by the
green vegetation accessibility in the field all the time. The
review was made simpler for the grasshopper assessor by the
FAO by giving the e-locust2 gear wherein the assessor can
send all the field information gathered from the field itself to
the national Headquarter for information examination. PCs
were accommodated speedy information examination and
transmission of the data with web internet facilities in the
offices.[18,19]

The new items dependent on satellite symbolism that
can recognize meagerly vegetated insect living spaces from
exposed soil with sensible unwavering quality are
movedelectronically from FAO to national locusts unit to
design reviews. The desert insect control has been viable
because of changes in hostile to locusts strategies which is
increasingly viable and improved wellbeing for administrators,
occupants, animals, and nature.

Plague Cycle in India
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The assault of this pest used to happen in a sort of
‘cycle’ a time between 5-6 consecutive years of across the
board reproducing and swarm creation and harm to crops,
called the Plague period, trailed by a time of 1-8 years of little
movement called the Recession time frame, again to be trailed
by another spell of plague, etc. Since 1863, ten such locusts
plagues at time period of 8 years have happened in India.

111. DISCUSSIONS AND CONCLUSIONS

There isno specific policy or a root coordination to
destroy locusts, though several attempts were made in
restricted areas in a few states. There was no particular anti-
locust action by all and heavy losses to crops and other
vegetation, leading or contributing to serious damaging of
crops.Govt. of India established a permanent Locust Warning
Organisation(LWQ) under the supervision of the Imperial
Entomologist . The main functions of the LWO were to survey
the locust habitats in the desert and issue a warning to the
states that are likely to be affected by the locusts and to assist
them in carrying out the controloperation in thethe locust
affected area.So, by keeping sight to it the Government of
India announces to farmers that in this critical situation they
must equip their traditional techniques to kill these voracious
species of pests, which includes garlic spray in order to avoid
incoming of locusts. Applying neem oil to the crops to
prevents this insects. Sprinkling of flour will also help in
preventing the attack of locust when try to feed on the flour
which would have sprinkled on crops, will act as glue in the
mouth of Locust which will lead them to starve and die. Also
usage of GMO products were plays an important role in
controlling locusts by sterilizing male locust which has been
introduced to safe as well as eco-friendly.The chemical
includes in it are Fenitrothion, Metarhizium and Malathion
etc.

In today’s date the developmental activity in the
desert area by the people for agricultural purpose is bound to
reduce the area and for which the changing occurred in the
ecology of the desert.This has made possible by the employing
of various latest technological developments in the form of
ULV spraying technique, GPS and GIS tools and e-locust2
with the active assistance by the FAOQ in the last five decades
as a member of Commission for controlling the locusts in the
South West Asia region (SWAC). It is the matter of great
misfortune that at this time when country is losing its
economy, more economic problems are being seen for the
people by emerging swarms of Locusts. In this pandemic
situation when whole world is fighting against a single virus
while in other hand many other states in India the agricultural
crisis has created a headache, as it is the backbone of
economy.
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