
















 

 

 

 

 

 

 







Date Time event 

29.06.2017 

09.30-10.00 Registration of participants 
10.00-10.05 Lighting of lamp 
10.05-10.15 Welcome address by Dr.J.P.Singh, Joint Director(E), LWO Jodhpur   
10.15-10.30 Special address by Dr. B.S.Phogat, APPA(IPM & LC) Hqr Faridabad. 
10.30-10.40 Vote of thanks by Mohammad Amjad, AO,  LWO Jodhpur 
10.40-11.00 Tea break 

Technical Session 
11.00-11.20 Pre evaluation Test 
11.20-12.00 

Dr.R.P.Sharma, AD (E) Hqr Faridabad. 
12.00-12.40 

Dr.R.P.Sharma, AD (E) Hqr Faridabad. 
12.40-13.20 

Amritsar. 
13.20-14.20 Lunch 
14.20-15.00 

Mahaveer Sharma, APPO, IPM Solan. 
15.00-15.40 

Shekhar Sharma, SA,LWO Jodhpur.  
15.40-16.00 Tea Break 
16.00-16.50 

LCO Bhuj. 
16.50-17.20 Group discussion on Locust situation and question/answer session  
17.20-17.30 Wrap up 

 
 
 
 
 
 

30.06.2017 

8.00 Arrival to the mock drill site 
8.00-11.00 

Baldev Singh APPO, FSIL Bikaner and demonstration of eLocust3 by 
Shri P.K.Gour, SA LCO Bhuj.  

11.00-11.15 Tea break 
11.15-11.35 Arrival to the lecture venue  
11.35-12.10  
12.10-13.00 FSIL 

Bikaner. 
13.00-14.00 Lunch 
14.00-15.00 

Dr.R.P.Sharma, AD (E) Hqr Faridabad. 
15.00-15.45 

Sahi Ram Bishnoi, RPQS Amritsar. 
15.45-16.45 Group Presentations 
16.45-17.15 Post training evaluation 
17.15-17.30 Wrap up and closing. 























S. No. English Name Scientific Name

1. The Desert Locust Schistocerca gregaria

2. The Bombay Locust Nomadacris succincta

3. The Migratory Locust Locusts migratoria manilensis;

Locusta migratoria migratoria-oides

4. The Italian Locust Calliptamus italicus

5. The Moroccan Locust Dociostaurus morocannus

6. The Red Locust Nomadacris septemfaciata

7. The Brown Locust Locustana pardalina

8. The South American Locust Schistocerca paranensis

9. The Australian Locust Chortoicetes termenifera

10. The Tree Locust Anacridium Spp.

Desert locust 
(Schistocerca gregaria)

Migratory locust 
(Locusta migratoria) 

Bombay Locust  
(Nomadacris succincta) 

Tree locust 
(Anacridium spp.)



1. The locust is a type of a grasshopper which is short horned. The grasshopper is not a type of a locust.

2. Both belong to the order Orthoptera.

3. The grasshopper belongs to the suborder known as Ensifera while the locust belongs to the suborder Caelifera.

4. The grasshopper has 28 distinct families while the locust has only 1 family.

5. Both are short horned and have short ovipositors, two, short antennae, long back legs used for leaping, and mandibles which are 

strong.

6. Both adults of the locusts and grasshoppers have two wings in the front and two membranous wings in the back which are all 

fully developed.

7. Both are regarded as delicacies in certain parts of the world.

8. Locusts can exist in two different behavioral states which are migratory and gregarious while grasshoppers do not.

9. Locusts may change their body shape and color, fertility, and survival behavior while grasshoppers generally do not.

10. Locusts can form dense swarms and bands while grasshoppers generally do not.

Terminologies

Solitarious: Phase when individuals live mostly separate from each other. 

Gregarious: Phase when large numbers of individuals gather together. 

Transiens:  Intermediate phase when locusts are grouping and starting to act as a single mass and 
are either changing from solitarious to gregarious (gregarization) or from gregarious to solitarious 
(dissociation). 

Congregans: Part of the transiens phase during which locusts are congregating and are in transition 
from the solitarious to the gregarious phase. Often used for nymphs.

Dissocians: Part of the transiens phase during which locusts are in transition from the gregarious to 
the solitarious phase. Often used for nymphs.

Solitaricolour:  Showing types of colour associated with solitarious behaviour.

Gregaricolour : Showing types of colour associated with gregarious behaviour





What is the difference between hopper groups and bands?

One should carefully observe their behaviour and appearance. Groups will contain

some hoppers that are starting to behave in the same manner but not all individuals

will be doing this. Their colours are a mixture of those commonly associated with

solitarious and gregarious individuals, that is, green with some black markings. On

the other hand, bands consist of all or close to all of the locusts behaving in the

same manner. Their appearance is distinctive hoppers in bands are either black

(when young) or yellow with black markings





SURVEY PROCESS

A logical approach is required in monitoring Desert Locusts and their habitat in order 
to collect the maximum amount of information in the shortest possible time, using 
the minimum resources.

Surveys should be planned according to the locust situation, ecological conditions in 
the field and the risk that populations may develop further and require additional 
monitoring and perhaps control



Step 1. Identify who will make a survey. 

1. Qualified and experienced Locust Field Officers 
2. Local scouts may be employed to monitor small areas. For example, local scouts may be 

responsible for checking an area every month or after it rains. 
3. Agricultural Extension Agents can be used in a similar manner. 



Step 2. Determine where and when to make the survey. 

Step 3. Decide which type of survey. 

Assessment surveys are first undertaken to see if 
locusts are present.
If significant populations are found, then the area is 
intensively searched (called a search survey) to 
estimate the total infested areas and delimit them 
for subsequent control operations.



Step 4. Which Survey Method to Use

. Stop in areas where locusts may be present, usually those that are sandy such as plains 
and dunes and close to seasonal rivers (wadis) where green annual vegetation is present. 
After stopping the vehicle, write down the date, the name and the latitude and longitude 
of the location using a global positioning system (GPS). If you do not have a GPS, 
determine the approximate position using a map. It may be necessary to ask a local 
person the name of the place.
2. Walk into the wind (upwind) or crosswind.  If more than one person is making a 
transect, each one should go in a different direction.  There is no need for two people to 
walk together. It is much better to go in different directions. Start by walking at least 100 
m. Estimate this distance from the number of steps that you take.
3. As you walk, observe the greenness and density of the vegetation. Stop several times to 
check if the soil is moist. Count locusts that fly up in front and to the side, being careful 
not to count the same one more than once. A hand tally counter may be used. Note locust 
colour, behaviour and maturity. You may want to try to catch a few. Determine the width 
of your transect by estimating the distance in which adults are being disturbed when 
walking (usually about 1-4 m on either side, depending on the time of day, temperature 
and habitat).
4. Stop occasionally and closely inspect the ground and the vegetation for hoppers, noting 
what instar stage, colour, behaviour and number per bush or per square metre. Repeat 
this up to ten times. After walking at least 100 m, the Locust Field Officer should return 
to the vehicle by a
different route at least 50 m away from the first route, continuing to count locusts . The 
results should be written down on the survey form or entered into a handheld computer 
before going to the next stop.

Summary of how to make a foot transect:
walk about 300 m
count adults that fly up
estimate transect width (locust disturbance)
inspect at least 10 bushes or 10 one m2 patches on 

the
ground for hoppers

check soil moisture
count when temperature >20 C and wind <6 m/s



Vehicle transects
Vehicle transects are a useful method to determine if adults are present over a large
area such as a sandy plain or within large areas of green vegetation. By counting the
adults, an estimate can be made of how many are present in the transect. It is very
difficult to see hoppers from a moving vehicle and therefore it is better to do this using
the foot transect method.
Estimates of adults can be made from a vehicle by looking out of the front window
and counting adults that fly up in front of the vehicle in a strip equal to the width of the
vehicle, about 1.5 m in most cases . The vehicle must be driven at a walking pace in low
gear. It should be driven upwind or crosswind to reduce the
number of adults that are counted more than once. Most of the adults in the strip will
fly up if it is sunny and warmer than 20 C and wind speed is less than 6 m/s (20-25
km/h). If you drive too fast (more than 5 km/h), the adults will not fly up and you will
think that there are no locusts present. The transect distance should be measured
using the odometer. Vehicle transects should be at least one km in length.
Results from vehicle transects should be noted in the comments section of the next
survey stop on the FAO Desert Locust Survey and Control Form, simply stating the
number of locusts seen in the distance (km) travelled, for example 10 locusts/1 km.
Vehicles can also be used to measure the sizes of settled swarms and large hopper
Bands and to delimit target blocks of bands or a scattered swarm for control.

Aerial Sprays
Helicopters can be used to identify areas of green vegetation and locust infestations such as
swarms and hopper bands from the air. They can be used to flush out moderate to high numbers
of individual adults from vegetation. Helicopters can also be used to verify unconfirmed reports of
infestations and visit areas that are difficult to access by vehicle. The main advantage of using a
helicopter when compared to fixedwing aircraft is its ability to land almost anywhere and allow
the Locust Field Officer to get out and make a foot transect in the area of interest. For identifying
areas of green vegetation, the helicopter should fly about 300 metres above the ground in a
straight line, similar to that for fixed-wing aircraft. Settled swarms and large hopper bands should
also be visible by looking down at an angle from this height. To determine whether an area of
green vegetation contains individual locust adults, the pilot should first identify the green area,
then drop down to just a few metres above the ground (as low as safely possible and not higher
than 5 metres above the ground), reduce the speed to 40-50 km/h and fly over the vegetation and
swing the tail from side to side. This will disturb any locusts that may be present and they will fly
up from about midpoint under the helicopter. The observer should look out of the window towards
the rear to see if locusts fly up behind the helicopter. Upon reaching the end of the green
vegetation, the pilot should increase
altitude and speed.



Some essential items that should always be taken when going on a survey.

An example of a completed FAO Desert Locust Survey 
and Control Form used for recording information.



How to record and send survey and control results to the National
Locust Unit headquarters.



2

Dispersal
A. Dispersal through walking

Immature stages of insects disperse through locomotion

Armyworm

B. Dispersal through flying

1.Trivial flight

Displacement of insects with in breeding or feeding sites

Usually movement over short distances

Typically does not involve displacement of entire populations

Butterfly feeding, lightning, bug mating

2
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It involves displacement of entire populations - from breeding,
feeding and over-wintering sites - flight

Hundreds of kilometers

Individuals predisposed to flight or transport

Eg: Non-appetetial behaviours- un distracted by mates, food or
oviposition sites

Regular feature of seasonal cycle for some insects

Can result in substantial mortality, only a minute fraction may
locate suitable habitat

2. Migration

3

4

Migration

Mass movement of entire population where some insects return
again to the area from which they had moved.

(Dhaliwal, 2003)

4
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What is migration?

1. Persistent prolonged movement

2. Straightened course of movement

3. Undistracted by usual stimuli (e.g. food, mates)

4. Distinct departure and arrival behavior

5. Reallocation of energy in advance of migration

5
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Migration within boundary layer

That altitude at which wind speed equal to insect flight
speed below the boundary layer insects can have direct
flight
Usually only a few meters high, flight of insect directly
observable
Insects control their own flight path, seem to maintain
the study course
Eg: migrating butterflies (monarch butterfly), dragonflies

6
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Migration above the boundary layer

A. Usually combines flight with wind aided transport
Insect may not be in control of flight
Transported by wind

Eg: Aphids

B.. Aspects of migration above the boundary layer (Muscular 
system)

Eg: Desert locust: Schistocerca gregaria

7

8

Migratory Locust, Schistocerca gregaria
(ORTHOPTERA)

Gigantic swarms

Long-distance migration

Environmentally modulated

Food- & interaction-stimulated

Generational phase change

Reproductive diapause

8
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Kentromorphism: polymorphism 
with generational change from a 
sedentary to a migratory phase.

9

10
Some migratory locust swarms may contain hundreds of billions of insects, weighing 

thousands of tons. 10



Desert Locusts usually fly with the wind at a speed of about 16-19 
km/h depending on the wind. Swarms can travel about 5-130 km or 
more in a day. Locusts can stay in the air for long periods of time. 
For example, locusts regularly cross the Red Sea, a distance of 300 
km. In the past there have been some spectacular and very long 
distance swarm migrations, for example from North-West Africa to 
the British Isles in 1954 and from West Africa to the Caribbean, a 
distance of 5,000 km in about ten days in 1988. Solitary Desert 
Locust adults usually fly at night whereas gregarious adults 
(swarms) fly during the day.

How far and how fast can Desert locust Migrate  ?

12

1) Sedentary phase for several generations.

2) Last generation crowded, female responds to abdominal contact by stress

reaction on CA, reducing JH production.

3) Eggs develop into strong-flying migratory generation.

4) Mature migrants, mutually stimulated, lift off en masse with wind.

5) Fly for several hours, maintain swarm by visual contact edge control.

6) Drop to feed, keep flying.

7) Finally drop for final feed, production of sedentary generation.

8) Cycle continues with return migration.

Breeding grounds are associated with
that generate

predictable cyclical air movement

Basic biology of locust migration

12
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Locust

Dociostaurus marocconus Mediterranean countries

Locusta migratoria Europe, Africa

Schistocerca gregaria Northern Africa and  western India

Locustana  paradalina  and 
Nomadacris septemfasciata

southern half of Africa

Melanoplus mexicanus mid Western  United States

13
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phase theory, 1921 Species of migratory locust
there is associated a more solitory, more sedentary
grasshopper, differing often in colour, structure, physiology,
and behaviour but actually a form or phase of the same
species

Solitary phase

Gregarious phase

14
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Migration of locust swarms appear to be more irregular and
unpredictable

Great height many swarms fly, the wind speed is greater than the
maximum speed of the insects

Wind is determining factor in the distribution and not any power
of orientation in the locusts

15
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Migration of adults depends on meteorological
conditions

The migration of solitary adults occurs at night, usually 20

minutes after sunset when the air temperature is above 20-22 C

and the wind is less than 7 m/s.

It is reported that 100% of the adults take off at > 27 C and the

direction of the flight is downwind.

16
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Structure of the swarms depends on meteorological
conditions

Cool, overcast weather
favours stratiform swarms
while convective updrafts on
hot afternoons promote
cumuliform swarms.

17
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Swarms of locust

Stratiform swarm : flat 
flying within  few meters of the ground level
Locusts are highly concentrated  with densities 1-10/m3

Formed in absence of temperature gradient

Cumuliform swarm : towering

towering 1000m above the ground
locusts are widely dispersed with densities 0.001-0.1/m3

Formed in presence of temperature gradient

18
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Meteorological  information is crucial for locust monitoring and 
control

19
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Distribution of Schistocerca in relation to ITCZ

20
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Distribution of Desert Locust in India



WELCOME

MAHAVIR SHARMA  APPO
CIPMC, Solan

Desert Locust Biology & Behaviour

Desert Locust  
Schistocerca gregaria



Desert Locust Phases

1. Solitary 

Gregarious Phase

Solitary Phase



Gregarious Phase
Hoppers are yellow in colour with black 
spots.
Has five instars ( five moultings ).
Adults are pink ( immature ) and yellow ( 
mature ).
Live in groups in big numbers. 
Migrate during the day for long distances.
Live shorter, 60-80 eggs in the 2-3 pods.

Why make surveys ?



Find what locust exist. 
Monitor changes in populations.
Provide early warning of increase.
Identify control targets.
Allow better planning.
Make accurate forecasts.
Inform other countries.

The survey process



Planning surveys
Identify who will make the survey.
Determine where & when.
Decide which survey type.
Decide if by air or ground.
Prepare vehicles and equipments.

Who make surveys?

Qualified Locust field officers 
(RELIABLE)

Local scouts extension agents
(UNCONFIRMED)



Where to make surveys?
PLACES WHERE LOCUSTS ARE 
MOST LIKELY TO BE PRESENT

Sandy areas with green vegetation.
Areas of recent rainfall.
Traditional ( historical ) areas.
Previously reported places.
Expected activity.

When to make surveys?
DURING THE YEAR
After rainfall 
Regular basis (monthly/seasonal)
Previous breeding
Unconfirmed reports
Expected invasions



When to survey during the day?



BALDEV SINGH 
ASSISTANT PLANT PROTECTION OFFICER, (E) 

(LOCUST MASTER TRAINER BY FAO) 

FSIL, BIKANER 

 

 

 



 

 

DESERT  LOCUST (Schistocerca gregaria) has a simple life 
cycle:- 
 

Eggs 

Nymph(hopper) 

Adult 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 



 

LIFE CYCLE 

EGGS 

After mating and laying,egg hatching depends on temperature and soil 
moisture: 

.* 10-12days at soil temperature 32-35 Celcious 

*Eggs do not hatch at more than 35Celcious and less than 15 
Celcious. 

*Egg hatching duration would be 10-65 days depends on soil 
Temp.and humidity. 

Factors affecting rate of egg development: 

*Flood and droughts      * Temperatur 

*Predators&Parasites     *Wind 

 

 

 

 

 
 



 
HOPPERS 

Hoppers moult five(gregarious)to six time (solitarious) depends on 
locust phase: 

*gregarious hoppers are generally yellow with black 
spotting,solitary hoppers are green in the first 3 instars and might 
continue green or changed to brown in older instars. 

*Low temperature prolong the hopper stage,about 70 days at22 C 
and 22days at 37 Celcious, 

*The final moult from fifth or sixth instar hopper to winged adult 
called fledgling, 

 

*The fledgling adult is initially sexually immature. 
 
*Maturation in favourable conditions could take 3 weeks but could 
take more than 8 weeks in  unfavorable conditions, in cold dry 
conditions could reach6-8 months for maturation. 
 
*Immature gregarious swarms migrate thousands of  Kms to locate 

favourable conditions otherwise will  never mature sexually. 
 
 

 

 



ADULTS 
 
 

*Gregarious immature adults pink in 

  colour, gregarious mature adults yellow in colour. 

*Gregarious female lays 2-3 egg pods,of 60-80 eggs in each at a depth 
of 15 cm in soft sandy moist soil. 

*Solitary adults are grey/brown in colour. 

*Solitarious female lays 3-4 egg pods ,of 90-160 in each, at a depth of 
15 cm in soft sandy moist soil. 

*Female egg laying duration is 7-10 days, Locust could have three 
generations in the year. 

*Adult duration is 3-5 months. 

*Adults remain immature until they encounter condition that stimulate 
maturation. 

*The period for maturation is highly variable,depending on habitate 
conditions, 3 weeks in favourable conditions and might reach 8 weeks in 
unfavourable conditions. 

*Maturation may involve migration to another more favourable 
conditions ,adults are likely to remain immature for a longer period in 
cold or dry conditions. 

*Male usually becomes sexually mature before female. 

 



 

 

 

 

 

 

 

 

 




































































