
 

 

 

    Two days National      

Training Workshop On 

Desert Locust 

 

 

 

 

 

 
During 11th & 12

th March, 2024 

at 

Regional Locust Cum IPM Centre 

Jodhpur-342001 Rajasthan (India) 

Government of India 
Ministry of Agriculture & Farmer’s Welfare 

Department of Agriculture & Farmer’s Welfare 

Directorate of Plant Protection Quarantine & Storage 

Faridabad 
 

 

 
 



 

         

Two days National Training Workshop                        on Desert Locust 

 

 

 

 

 

 

 
During 11th & 12th March, 2024 

at 

Regional Locust Cum IPM Centre, Jodhpur-342001 Rajasthan 

(India) 
 

 

 

 

 

 

 

Report prepared by: RLCIPMC, Jodhpur (e-mail: lwo-jod-rj@nic.in) 

 

 

 

 

-: Disclaimer: - 

The views expressed in this information product are those of the author(s) and do 

not necessarily reflect the views or policies of Regional Locust Cum IPM 

Centre, Jodhpur-342001 Rajasthan (India) 
 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Table of Contents 
 

Sl. No. Particular Page No. 

1. Introduction 1 

2. Resource Person 1 

3. Participants 2 

4. Training Programme 2 

 Day 1: 11/03/2024 2 

5. Registration of participants 3 

6. Inaugural session 3 

7. Pre-evaluation test 3 

8. Technical Session 3 

9. Classroom lectures / exercise: Day 1 3 

 Day 2: 12/03/2024 4 

10. Field exercise 4 

11. Classroom lectures / exercise: Day 2 4 

12. Post training evaluation test 4 

13. Wrap up 4 

14. Conclusion 5 

 Annexures  

15. Annexure-I: List of Resource Person 6 

16. Annexure-II: List of Trainees 7-8 

17. Annexure-III: Schedule Programme for two days 9 

18. Annexure-IV: Test result: Pre & Post training evaluation 10-11 

19. Annexure-V: Power Point Presentations 12-115 

20. Annexure-VI: Photographs of Inaugural session 116 

21. Annexure-VII Mock drill of Wireless, Ulva Mast, 

Micronair & tractor mounted sprayer at Uchiyarda village 

of Jodhpur 

117-118 

22. Annexure-VIII Group Discussion 119 

22. Annexure-IX: Publication 120 

 

 

 

 

 

 

 

 

 



Introduction: 

 

During the 33rd Session of South West Asia Commission (SWAC) [A FAO Commission 

for Controlling the Desert Locust in South West Asia], it was decided that the trust fund will 

supplement national training workshops upon request by the member country that includes 

workshop date, participant, trainers, subjects and detailed budget. In order to implement the same 

and strengthening technical skill of officials involved in desert locust related activities, India has 

planned a Two days National Training Workshop on Desert Locust. The LWO, Jodhpur organized 

two days National Training workshop on 11th & 12th March, 2024 (Batch-I) sponsored by FAO- 

SWAC at the office of LWO, Jodhpur. In this connection, a detailed program including training 

schedule, training date, List of participants, estimated budget etc. prepared and sent to the 

appropriate authorities for approval/sanction. After detailed deliberations between RLCIPMC, 

Jodhpur (previously Known as LWO, Jodhpur) Directorate of Plant Protection Quarantine & 

Storage and FAO, a national training program was finalized. Various improvements suggested by 

FAO and the Directorate for organizing the national training program were accepted and date were 

finalized i.e. 11th & 12th March, 2024. 

Regional Locust Cum IPM Centre (RLCIPMC), Jodhpur is the prime office for locust 

control in India. There are eleven offices i.e. Ten Locust cum IPM Centre (LCIPMCs) and one 

Locust & IPM Research Central (L&IPMRC) are governed by the RLCIPMC under supervision 

of Directorate of Plant Protection, Quarantine and Storage, NH-IV, Faridabad (Haryana). 

This National Training workshop was completed under the chairmanship of Dr. N. 

Sathyanarayana, Joint Director (PP) Headquarter, Directorate of Plant Protection, Quarantine and 

Storage, Faridabad. The Senior National Program Officer Mr. Rajesh Dubey from FAO India was 

examined and was an observer of this programme, Dr. Shaloo Ayri, Deputy Director (E) also 

participated from Directorate of Plant Protection, Quarantine and Storage, Faridabad. 

Resource Person: 

In consultation with SWAC and the Directorate a team of six resource persons was 

identified as Trainers. The programme included Classroom, field exercises, demonstrations, 

practice training session, Pre and Post evaluation tests etc. 

The resource persons were advised in advance for preparation of their respective lectures 

and other responsibilities assigned to them for national training workshop. They have been 

requested to report at the training venue one day before of the commencement of the training 

workshop to discuss preparation and effective training. They were also advised to use latest 

teaching methods viz. best use of Power Point Presentation, field exercises 
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besides the participatory approach amongst the participants during the course of training 

workshop. The List of resource persons is annexed at annexure-I. 

Participants: 

Participants for the training were identified from RLCIPMC, Jodhpur, 10 LCIPMCs, 01 

LIPMRC, 03 L-CIPMCs, 06 participants from H.Q. Faridabad, 02 participants from Gujarat. State 

Agriculture department of Rajasthan and Gujarat were required to nominate district level officials 

for the training Programme. Keeping in view the limited resource persons it has been decided to 

identify and select 35 trainees’ participants from different LCIPMCs and given giving equal 

representations. These trainees’ participant is involved in field survey & related activities at their 

respective field offices and National Headquarter were identified to participate in the training. 

Initially it was decided to choose qualified, newly appointed and some old experienced person and 

rest will be trained in the subsequent batches. The list of participants is annexed at Annexure-II. 

Training Program: 

Keeping in view the locust active season in India which probably commence from June 

month, It was decided to organize the National Training workshop during 11th & 12th March 2024 

on locust biology, migration and seasonal distribution of desert Locust, New initiatives for 

sustainable Desert Locust Management, Locust Incursion/ Upsurges 2019: A case study of 

successful Locust Control, field exercise/ Demonstration of tractor mounted sprayer, Micronair, 

Ulva mast, eLocust3mPro (Mobile App), Safety measures, Alternative approaches for Locust 

control etc. Accordingly, a detail schedule of training programme including date, time for each 

classroom and field activities was identified with respect to the training program and got approved 

by the appropriate authorities. A copy of the programme is annexed at Annexure-III. 

Day 1: 11/03/2024 

Registration of the participants: 

The National Training Workshop began with the registration of participants / resource 

persons. During the registration, the participants were provided a folder, training literature in pen 

drive, T-shirt, cap, notepad & pen etc. 
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Inaugural Session: 

1. Inaugural session started with welcome address by Dr. Shaloo Ayri, Deputy Director (PP) 

Regional Locust Cum IPM Centre (RLCIPMC), Jodhpur. In her welcome address, she 

encouraged all the participants to adopt participatory approach during the course training 

workshop. It was also emphasized that the participants use their practical experience in order 

to improve their skill and share their experience/knowledge with trainees’ participants. Then 

the function was started by the lighting the lamps together with Dr. N. Sathyanarayana, JD 

(PP), Directorate of Plant Protection, Quarantine & Storage, Faridabad and Sh. Rajesh 

Dubey, Senior National Program officer, FAO India, Dr. K.L. Gurjar, Deputy Director (PP), 

CIB & RC, Faridabad and Sh. Dr. Virendra Kumar, Assistant Director (PP)/ Officer In- 

charge, Regional Locust Cum IPM Centre (RLCIPMC), Jodhpur 

2. Sh. Rajesh Dubey, Senior National Program officer, FAO India, emphasizes locust control 

activities conducted by RLCIPMC, Jodhpur, Considering the facts that many new comers 

have joined the locust scheme either their first entry into the Government system or transfer 

from other scheme, the national training programme will provide required knowledge and 

exposure to these new entrants. 

Pre-evaluation Test: 

In order to evaluate the skill of the participants, a pre-evaluation test was conducted. The 

Questionnaire was comprising of questions related to biology, behavior, survey & eLocust3mpro. 

All trainees participants attempted the pre-evaluation test. The comparative result of pre-evaluation 

/ post evaluation test is given at annexure-IV. 

Technical Session: 

Classroom lectures / exercises: Day -1 

During classroom technical session lecture was taken on “Biology, migration and seasonal 

distribution of Desert Locust” by Dr. K.L. Gurjar, Joint Director (PP), CIB & RC, Faridabad by 

using power point presentation. 

Post lunch, technical session resumed with the lecture on “New initiatives for sustainable 

Desert Locust Management” by Dr. Shaloo Ayri, Deputy Director (E) Locust Div., Hqr., Faridabad 

using all the means of training techniques. followed by another lecture on “Locust Incursion/ 

Upsurge 2019: A case study of successful Locust Control by Sh. P.K. Gaur, APPO (E) P&C Div. 

Hqr., Faridabad. 
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Day 2: 12/03/2024 

Field exercise: 

During second day of the training workshop i.e. 12/03/2024 at 08.00 AM, all the trainees 

participants along with Master trainers reached to the assigned field for mock drill at Uchiyarda 

village of Jodhpur. Demonstration of Tractor mounted sprayers, Micronair, Ulvamast, Micro Ulva, 

eLocust3mPro mobile App was done Dr. K.L. Gurjar, JD(PP), ,Dr. Virendra Kumar, AD (PP) and 

Sh. P. K. Gaur, APPO (E) and mock drill with the help of mechanic Sh. Dharma Ram, RLCIPMC, 

Jodhpur and the field demonstration of eLocust3mpro in the field was demonstrated by Sh. 

R.G.Meena from LCIPMC, Nagaur. This exercise lasted for three hours. After conducting field 

exercise all the participants as well as Master Trainers came back to the training venue for the 

remaining technical session. 

Classroom lectures / exercises: Day-2 

Post Lunch session was taken by Dr. Virendra Kumar Assistant Director (PP), RLCIPMC, 

Jodhpur, he explained in detail about “Safety measures” taken during locust control. 

Then second lecture taken by Dr. Shaloo Ayri, Deputy Director (E), Locust Div. Hqr., 

Faridabad on the topic of “Alternatives approaches for locust control” followed by a group 

discussion among groups where each team leader of a group presented a brief on the two days 

training workshop. 

Post training evaluation Test: 

After completion of the technical session a post training evaluation test was undertaken to 

evaluate the difference in skill of the participants. Result of pre & post evaluation test is shown at 

Annexure-IV. 

Wrap up & Vote of Thanks: At the end of the National Training Workshop all the activities 

undertaken during the course of two days training were once again briefed by Dr. N. 

Sathyanarayana, JD (PP) to the participants and doubts were clarified on various topics related 

desert locust. Dr. Virendra Kumar, AD (PP) RLCIPMC, Jodhpur delivered vote of thanks to all 

dignitaries & participants. 
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Conclusion: 

The following observations are made on the two days National training workshop on desert locust: 

1. Classroom discussions & field exercises viz. demonstration on eLocust3mpro, locust survey 

and control provided excellent practice training session to the participants which not only 

improved the skill of the participants but also sensitize them to think out of the box on all 

relevant issues. 

2. Pre and Post evaluation test results indicates that participants have acquired the fresh 

knowledge on the relevant topics covered during the training workshop. 

3. The workshop offered an opportunity to improve technical skill by learning & practical 

methodology. All participants exchanged their knowledge and experience during the field 

exercise & group discussion session. 

4. The participants expressed their keen interest more in practical session followed by classroom 

training and suggested to continue mere such training programs in future. 

5. Entire workshop conducted in Hindi and English languages. Keeping in view of positive 

feedback of the participants and success of this program, it has been decided to submit a 

proposal for next training on “Locust Control Techniques” covering other subject. 
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Annexure – I 

 

 

List of Resource Person 
 

S. No. Name of Resource Person Designation Headquarter 

1. Dr. N. Sathyanarayana JD (PP) Locust Div., Hqr. 

Faridabad 

2. Sh. Rajesh Dubey Senior Programme 

Officer 

FAO, India, New Delhi 

3. Dr. K.L. Gurjar JD (PP) CIB&RC, Faridabad 

4. Dr. Shaloo Ayri DD (E) Locust Div., Hqr. 

Faridabad 

5. Dr. Virendra Kumar AD (PP) RLCIPMC, Jodhpur 

6. Sh. Pramod Kumar Gaur APPO P & C Division, Faridabad 
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Annexure – II 

List of Trainees 
 

S.No. Name of participants Designation Headquarter 

1. Sh. S. J. Patel AD (Ag Ext.) Sub Division Kutch 

2. Sh. Dhaval Joshi AD (Ag. Far.) Farmers Training Centre, Gujarat 

3. Sh. Shri Ram Didel PPO (PP) CIPMC, Jaipur 

4. Sh. Milind Bhide PPO CIPMC, Baroda 

5. Sh. A. K. Dave PPO (PP) LCIPMC, Phalodi 

6. Sh. Babu Lal Meena PPO LCIPMC, Bikaner 

7. Sh. Guru Prasad G.R. PPO (PP) Locust & IPM Research Central 

(L&IPMRC) 

8. Sh. Ram Gopal Meena PPO (PP) RCIPMC, Nagaur 

9. Sh. S. K. Chaudhary PPO (WS) RCIPMC, Churu 

10. Sh. Shashi Kumar R.S. PPO (PP) RCIPMC, Bhuj 

11. Sh. Pramod Gaur APPO HQtr. Faridabad 

12. Sh. CS Sharma APPO HQtr. Faridabad 

13. Sh. Shyo Ram APPO CIPMC, Jaipur 

14. Mohd. Arif Mansuri APPO CIPMC, Baroda 

15. Sh. Gaurav Chauhan APPO RCIPMC, Faridabad 

16. Sh. Vinod Maitraya APPO HQtr. Faridabad 

17. Sh. Sudhir Kumar APPO CIB&RC, Faridabad 
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18. Sh. Yogendra Kumar APPO CIPMC, Ganganagar 

19. Sh. Bhaskar Anand APPO P&C, Faridabad 

20. Sh. Vikash Kumar SA LCO, Jaisalmer 

21. Sh. Pawan Singh Panaura SA LCO, Jaisalmer 

22. Sh. KS Godse SA LCO, Palanpur 

23. Sh. Pradeep Sharma SA LCO, Jalore 

24. Sh. Ashok Bohra SA LCO, Barmer 

25. Sh. S.A Prabhuraj SA LCO, Bhuj 

26. Sh. Jayant Hooda SA LCO, Suratgarh 

27. Sh. Atul Kakkad SA LCO, Churu 

28. Sh. Maneesh Kumar Sharma TA LCO, Nagaur 

29. Sh. Rahul Sharma TA LCO, Nagaur 

30. Sh. Virendra Godara APPO LCO, Nagaur 

31. Sh. Ajay Jevaria SA LWO, Jodhpur 

32. Sh. Aman Kaim SA LCO, Jaisalmer 

33. Sh. Gajanan Gije TA LCO, Suratgarh 

34. Sh. Ram Karan Dude APPO LWO, Jodhpur 

35. Sh. Sarwan Singh SA LWO, Jodhpur 
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Annexure – III 

 Two Days FAO Sponsored Training Programme on Desert Locust 
and its Control in SDA/Non – SDA (11th &12th March, 2024) 

Training Schedule 
Date Time Events 

 

 

 

 

 

 

 

11.03.2024 

09:00-10:00 Registration of participants 

10:00-11:00 Inauguration 

Welcome: Dr. Shaloo Ayri DD(E), Hqr. Faridabad 

Key Note Speaker: Dr. N Sathyanarayana, Joint Director(PP), Locust 

Divison, HQ, Faridabad 
Special Address: FAO Representative of India 

11:00-11:30 Tea Break 

Technical Session 

11:30-12.00 Pre-evaluation test 

12.00-13.00 Biology, Migration and Seasonal distribution of Desert Locust – Dr. 
K.L Gurjar JD 

13:00–14.00 Lunch Break 

14.00-14.45 New Initiatives for Sustainable Desert Locust Management- Dr. 

Shaloo Ayri 

14.50-15.25 Locust Incursion/Upsurges 2019: A case study of successful Locust 
Control -P.K. Gour, APPO, (E) 

15.30-16.00 Tea Break 

 

 

 

 

 

 

12.03.2024 

08.00-12.00 Field exercise/Demonstration of tractor mounted sprayer, Micronair, 

Ulva Mast, Micro Ulva, eLocust3mpro mobile app. 

Dr. K.L Gurjar, JD(PP) 
Dr. Virendra Kumar, AD(PP) 
P.K. Gour, APPO(E) 

13.00-14.00 Tea Break. 

14.00-14.30 Contingency Plan, Preparedness for any Locust emergency: 

Representative of State Govt. Agriculture officials Or Safety 

measures: Dr. Virendra Kumar, AD(PP) LWO, Jodhpur 

13:00-14:00 Lunch Break 

14.30-15.00 Alternative approaches for Locust Control : Dr. Shaloo Ayri, DD(E) 

15.00-15.30 Post evaluation test 

15.30-16.00 Tea break 

16.00-16.30 Group discussion and feedback 

16.30-17.30 Valedictory Programme: Certificate distributionVote of Thanks : Dr. 

Virendra Kumar AD(PP), LWO, Jodhpur 
 

 

 

 

 

 

9 | P a g e 



 
Annexure - IV 

Test Result: Pre & Post training evaluation 
 

Sl. No. Name of Participants Pre-evaluation Post-evaluation Difference (+) 

1. Sh. S. J. Patel 26 59 33 

2. Sh. Dhaval Joshi 31 65 34 

3. Sh. Shri Ram Didel 48 92 44 

4. Sh. Milind Bhide 26 87 61 

5. Sh. A. K. Dave 39 87 48 

6. Sh. Babu Lal Meena 35 81 46 

7. Sh. Guru Prasad G.R. 47 89 42 

8. Sh. Ram Gopal Meena 62 90 28 

9. Dr. Suran Karan Chaudhary 54 84 30 

10. Sh. Shashi Kumar R.S. 66 90 24 

11. Sh. Pramod Gaur 64 32 32 

12. Bhanwar Singh 54 75 21 

13. Sh. Shyo Ram 47 58 11 

14. Mohd. Arif Mansuri 65 95 30 

15. Sh. Gaurav Chauhan 44 93 49 

16. Sh. Vinod Maitraya 66 82 16 

17. Sh. Sudhir Kumar 84 65 19 

18. Sh. Yogendra Kumar 24 69 45 
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19. Sh. Bhaskar Anand 58 82 24 

20. Sh. Vikash Kumar 42 48 6 

21. Sh. Pawan Singh Panaura 39 46 7 

22. Sh. KS Godase 32 74 42 

23. Sh. Pradeep Sharma 61 82 21 

24. Sh. Ashok Bohra 18 52 34 

25. Sh. S.A Prabhuraj 27 40 13 

26. Sh. Jayant Hooda 34 57 23 

27. Sh. Atul Kakkad 31 59 28 

28. Sh. Maneesh Kumar Sharma 30 48 18 

29. Sh. Rahul Sharma 25 93 68 

30. Sh. Virendra Godara 77 66 11 

31. Sh. Ajay Jevaria 66 87 21 

32. Sh. Aman Kaim 40 71 31 

33. Sh. Gajanan Gije 27 40 13 

34. Sh. Ram Karan Dude 69 77 8 

35. Sh. Sarwan Singh 55 34 21 
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Annexure-V 

POWER POINT PRESENTATION 
(1) 
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Biology, Migration and Seasonal 
Distribution of Desert Locust. 

Dr.K.L.Gurjar 
Joint Director(PP) 

 

 

 

 

• Class: Insecta 

• Order: Orthoptera 

• Suborder: Caelifera 

• Family: Acrididae 

• Subfamily: Cyrtacanthacridinae 

• Tribe: Cyrtacanthacridini 

• Genus: Schistocerca 

• Species: S. gregaria 

• Binomial name:Schistocerca gregaria 

Desert Locust 
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Locust Biology 

Life cycle: Locust life cycle has three distinct stages (i) Egg, (ii) Hopper 
and (iii) Adult. 

Egg: Eggs are laid in pods in moist sandy soil at a depth of about 10 cms at an 
interval of 7 – 10 days. Gregarious female usually lay 2-3 egg pods having 
60-80 eggs in average. Solitarious female mostly lay 3-4 times having 150- 200 
eggs in average. The rate of development of eggs depends on soil moisture and 
temperature . No development takes place below 15°C. The incubation period 
is 10-12 days when the optimum temperature is between 32-35°C. 

Hopper: After incubation is complete the eggs hatch and nymph (young ones) 
emerge . There are 5 instars in gregarious and 5-6 instars in solitarious 
population. In each instars there is a growth and change in characteristic 
coloration. 

Ist Instar: Newly hatched are white but turns black in 1-2 hours. 

IInd Instar:Head is larger and pale colour pattern is conspicuous. 

IIIrd Instar :Two pairs of wing buds projects on each side of thorax 

IVth Instar: Colour is conspicuously black and yellow. 

Vth Instar: Colour is bright yellow with black pattern. 



 

 

 

 

Life Cycle Parameters  

Stage Egg, Hopper, Adult 

 
 
 

 
Duration 

Egg 10-15 days 

Hopper 
24-96 days (36 

days average) 

Adult 2.5 - 5 months 

Adult 

maturatio 

n 

 
3 weeks 

Nymphal 

instars 

5-6 

(solitariou 

s) 

 
5 (gregarious) 

Phases 
solitarious, transient, 

gregarious 
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 Life Cycle  

Three stages: egg, nymph (hopper) and adult 

Eggs are laid by females, hatch into wingless nymphs called 

hoppers. 

Hoppers shed their skins five or six times called moulting 

and the stage between moults is referred to as an instar. 

The final moult from fifth (or sixth) instar hopper to adult 

is called fledging adult known as a fledgling. 
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Mating / Egg Laying / Eggs 
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Immature adults(Pink Locust) 
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1.Solitarious- present low 

densities, individual live separate 

from each other. 

2.Gregarious – when large number 

of individual gather together. 

Phases 
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Gregarious 

Solitary 

Desert Locust Phases 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

20 | P a g e 
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Trivial flight 
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 Migration  

* It involves displacement of entire population 
from breeding , feeding and overwintering sites.- 
flight. 

* Individual predispose to flight or transport. 

Eg. Non appetetial behavior- 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. 
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Migration 

 

 

 

 

 

(Dhaliwal,2003) 
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A change brought about by environmental stimuli (high 

or low population density) in locusts, the larva of 

and pattern differences, 

proportions, physiology and behavioral differences; 

see gregaria, solitaria. 

Some Migratory Locust swarms may contains hundreds of billions of insects , 
weighing thousands of tons. 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

26 | P a g e 

 
up to 5-130 Km or more in a day. Locust can stay in 
air for long period of time. 

For example, Locust regularly cross the Red sea a 

 

 
1954 and from West Africa to the Caribbean, a 
distance of 5,000 Km in about 10 days in 1988. 

Solitary Desert Locust Adults usually fly at night 
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Within the recession area, locusts move with the winds. These bring them into 
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Northwest Africa ⚫Sudan, Eritrea, Ethiopia 

lran, Pakistan ⚫East Africa* 

lnterior of Saudi Arabia and Yemen  ⚫Sahel, West Africa 

 
 
 
 

 
Winter breeding areas 

Red Sea and Gulf of Aden coasts 

Somali Peninsula and East Africa* 



 
 
 
 
 
 
 
 
 
 
 
 

 

Western 

Region 

(CLCPRO) 

FAO Commission for 
Controlling the 
Desert Locust in the 
Western Region 

10 

Countries 

 

Central 

Region 

(CRC) 

FAO Commission for 
Controlling the 
Desert Locust in the 
Central Region 

16 

Countries 

 

Eastern 

Region 
FAO Commission for 
Controlling the 4 

lran, 

Pakistan, 

 

 

Locust season Rainfall season Hatching Fledging 

Spring (long rains) 

 
 

 
Summer 

 

 
Winter (short rains) 

February – May 

 
 

 
June – September 

 

 
October – January 

March – June 

 
 

 
July – September 

 

 
October – January 

May – August 

 
 

 
August – October 

 

 
November – February 
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2. 
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Dr.Shaloo Ayri 
Deputy Director(E) 

 

New Initiatives for Sustainable 
Desert Locust management 

 

1. Country Specific Dashboard 

2. Bio−pesticides 

3. Insect Growth Regulators 

New Initiatives taken by Locust Division 
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1 
Country Specific 

Dashboard 

  eLocust3m Pro  

Existing data entry/transmission equipments 
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Concept of Country Specific Dashboard 

32nd SWAC Session : Development of a 
dashboard was recommended in the session. 

 
The matter was discussed during every SWAC 
virtual meeting thereafter. 

 
India proposed a concept of country specific 
dashboard. 

 
India prepared a design of country specific 
dashboard and demonstrated during a virtual 
meeting specially organized for dashboard demo 
on 9th March, 2022 

Concept appreciated, discussed with IT cell by 
FAO and the same virtual meeting was 
repeated for Secretary Western, Central , 
Eastern region, developer of eL3m and PP 
Organization of Pakistan on 05 th April, 2022. 



Country Specific Dashboard features 
 

 

 

 

 

 

❖ Enhancement of present app 

❖ Integral part of existing eLocust3 m app. 

❖ Survey and Control data entry 

❖ Team constitution and edit features. 

❖ Dynamic reports generation. 

❖ Survey, Control situation viewed on map. 

❖ Various task assignment. 

❖ Vehicle, Equipment, Insecticide, Staff detail 

❖ Navigation feature to locate destination. 

❖ E−tutorial. 

 
 
 

 Viewing Situations & assigning tasks 
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Team constitution/update information 

Navigation/Submission of Survey,Control reports 



 Circle In−charge tasks/Dynamic reports  

 
 
 

 

 

 
• The concept of dashboard was appreciated by 

FAO, eL3m developer and Secretaries of 
Western, Central and Eastern region. 

• Development   of   dashboard   is   under 
consideration with FAO. 
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Present Status of Dashboard 



control locust upsurges in different years. 
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2 

Bio−Pesticide 

 
 
 
 

 
Since several decades, desert locust control in India is 
completely achieved by using chemical pesticides like 

Malathion, BHC, Deltamethrin etc. 

Large quantities of chemical pesticides were used to 



Current upsurge 2019 −2021 

 I N D I A  

5,60,235 
Lit  

 

 
 
 
 
 

 
Year Area treated 

(Ha) 
Malathion 96% 

Used (Lit) 

2019-20 403488 314645 

2020-21 279916 245590 

Total 683404 560235 
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Chemical insecticides are hazardous for predators 
and parasites of locust 

Adverse effect on fauna and flora of desert 
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Hazardous for desert biodiversity 

Reptilian , Eagles, Beetles, Birds etc. 

Living, Non living things, Human health 

Hazardous for ecosystem 



 

• To bring down consumption of chemical 
pesticide, promote use of bio −pesticide for 
Desert Locust control in future. 
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Alternative approaches 

Kingdom: Fungi 

Division: Ascomycota 

Class: Sordariomycetes 

Order: Hypocreales 

Family: Clavicipitaceae 

Genus: Metarhizium 

Species: M. acridum 

Binomial Name 

Metarhizium acridum 

 

 
 

 
Chemical 
Pesticide 

 
 
 
 
 

 
Bio 

Pesticide 

Metarhizium acridum (Green Muscle) 



• To bring down consumption of chemical 
pesticide, promote use of bio −pesticide for 
Desert Locust control in future. 

 

 
Chemical 
Pesticide 

 
Bio 

Pesticide 

Alternative approaches 
 
 

 
★ The active ingredient is a micro−organism entomopathogenic 

fungus Metarhizium acridum. 
★ It provokes an epidemic disease among the treated insects. 

Recommended dose against Desert locust: 

Metarhizium acridum doses against DL 
 
 
 
 
 
 
 
 
 

 

Aerial Application 50 gm of Green muscle or Novacrid 

powder mixed with 1 litre of diesel oil per 

hectare 

Ground Application: 

 
Vehicle mounted, knapsack 
or handheld ULV sprayers 

Volume of oil is 2 liters per hectare 

This dose rate equals to 2.5 gms into 1012 

spores of Metarhizium acridum per 

hectare 

High and Dense Vegitation Dose rate can be increased to 100 gm per 

hectare 

 

 

 

● Bio−pesticide product for Locust are available 
commercially. 

● Bio−pesticide products are commercialized as 
dry powder of spores of Metarhizium 
acridum in vacuum sealed bags 

 

 

1. Green Muscle 

2. Novacrid 
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Market Brand 

Metarhizium acridum availability 



 

How does bio-pesticide work? 
 

 

Spores of M. 

acridum 

Spores 

Germinate & 

penetrate inside 

Cuticle with 

pressure & 

enzymatic action 

The fungus 

multiplies 

inside the body 

Locust start 

dying 7th day 

onwards 
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Mode of Action 

Spray Equipment used for Bio-pesticide 

Ultra low volume sprayers 

Aircraft, vehicle mounted, 
Knapsack or handheld sprayers 

Locust Exoskeleton Cuticle Inside the 
Body 

Locust weakened 
and reduced 

feeding 



 

 

 

● Post approval by CIB&RC, FAO facilitated the import of 3 Kg of M.acridum for 
trial and evaluation purpose 

● Successful bio−efficacy trials have been conducted at FSIL on M.acridum with 

mortality rate of 95−100% 

● M.acridum have been shared with RCIPMCs for maintaining and 

multiplication purpose 

 

 Metarhizium acridum treated locust 
 

 Eco−friendly  
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Metarhizium acridum (Green Muscle) trials at FSIL 



 

 
 Spraying was funded by the U.S. Agency for International Development  

 
 

 

 
● Highly specific to Locust 

 
 

 
● No negative effect on 

honey bees and other 
beneficial arthropods; 
non polluting 
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Somalia : Aerial Control with Bio−pesticide 

SAFE 

Advantages of Bio-pesticide 



Advantages of Bio-pesticide 

 
● Highly specific to Locust 
 
 
 
 
 

 
● No negative effect on 

honey bees and other 
SAFE

 

beneficial arthropods; 
non polluting 

 
 
 
 
 
 
 
 

 

• Locust Division DPPQS has submitted request for import 
license with CIB&RC for importing Metarhizium acridium and 
correspondence are in progress with CIB&RC. 

• A presentation was made by M/s Elephant Vert, France via 
virtual mode on 28th April on Bio−pesticide M.acridium and its 
potential use against Desert Locust. 

• M/s Elephant Vert, France has been advised to approach 
CIB&RC for registration of M.acridum as per insecticide rules. 

•  The company can supply upto 1000 Kgs for which a minimum 
of six weeks prior intimation is rquired. However, for less than 
50 kgs the company is ready to supply immediately on giving 
an indent. 
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Not toxic to humans or 
animals such as birds, fish, 
reptiles, amphibians etc. 

SAFE 

Contrary to chemical 
pesticides, bio−pesticides 
can be applied in areas 
with water bodies 

SAFE 

Initiatives taken for Bio−Pesticide 



 
 

● IGRs are compounds which interfere with: 
○ Growth, 
○ Development 
○ Metamorphosis 

● IGRs include synthetic analogues of insect 
hormones such as 
○ Ecdysoids 
○ Juvenoids 

● Non−hormonal compounds such as 
○ Precocenes (Anti JH) 
○ Chitin synthesis inhibitors 
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3 
Insect Growth 

Regulators 

INSECT GROWTH REGULATORS (IGR) 



 
 

●  Disruption of chitin formation 
and deposition 

● Disrupts molting process 
● Physical abnormalities 
● Lethargy 
● Cessation of feeding 
● Death 

 

 

 

 
● Diflubenzuron (Dimilin) 

● Benzoylphenyl Ureas (BPUs) 

● Chlorofluazuron (Atabron) 

● Novaluron (Rimon) 
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Mode of Action 

Availability of commercial IGRs 



 
 

 
S.No. 

 
Chemical 

Does 

a.i.(gms)/ha Formulations (gm/ml) ha 

1 Chloropyriphos 20% EC 240 1200 

2 Chloropyriphos 50% EC 240 500 

3 Deltamethrin 2.8% EC 12.5 500 

4 Deltamethrin 1.25% ULV 12.5 1000 

5 Diflubenzuron 25% WP  60* (Hoppers) 240 

6 Fipronil 5% 5% SC 6.25 125 

7 Fipronil 2.92% EC 6.25 220 

8 Lamdacyhalothrin 5% EC 20 400 

9 Lamdacyhalothrin 10% WP  20 200 

10 Malathion 50% EC 925 1850 

11 Malathion 25% WP  925 3700 

 
 
 

 

Advantages 

Effective in minute quantities, economical 

Target specific, safe to natural enemies 

Biodegradable ,non−persistent 

Non−polluting 
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IGR APPROVED BY CIB&RC 
Pesticide approved used for control of DL on Crop, Acacia & other trees. 

Advantages of IGR 
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Some other 
alternatives 

 

Neem extracts 

Inhibits feeding in the locust 
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2 feet wide and 2 feet deeper trenching for mechanical control of hoppers 

Trenching and burying hoppers 

Locust as food 

Locusts are considered a delicacy and eaten in many African, Middle Eastern, and 
Asian countries. They have been used as food throughout history. 
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THANKS 



(3) 
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Locust Upsurge/ Incursion 2019 

 

 

 
Presented By 

Sh. Pramod Kumar Gour 
Assistant Plant Protection Officer (E) 

DPPQS Faridabad 
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During quiet periods (known as recessions) Desert Locusts are usually 

restricted to the semi-arid and arid deserts of Africa, the near east and 

southwest Asia . 

Desert locust recession area with seasonal breeding zones 

and population movements between them 

Current Upsurge 2019-2020 
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to 

to 

to 

INCURSION-2019 

Control Operation 2019 
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INCURSION-2020 

Control Operation 2020 
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Global situation of the Desert Locust Upsurge 

2019-2020 
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Plagues commonly come to an end through a combination of natural and 

human factors such as large-scale migration to unfavourable habitats, 

failure of seasonal rains resulting in lack of food and breeding activity, 

and mainly due to control operations. 

Decline 
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Successful locust 

control 

Advance Preparedness 



 
 
 
 

 

 
 
 
 
 

 

68| P a g e 

R ` ` 5 



 

 

 
 
 
 
 
 

 

69| P a g e 

द ` 75 ̀  

(Data collection) 

5 7 

5 
• 
• 

• 
• 

` 



77˛7  ̀ y 7 
' 

LWO, Jodhpur 

Dr. S.Sundaramoorthy, Assistant Director, 

Airforce Road, Opp. Sati Mata Ka Than, Jodhpur 

email-lwo-jod-rj@nic.in Mobile : 8124531485 

LCO, Bikaner 

Shri Dhanne Singh Pooniya, Plant Protection Officer(E), Nagnichiji 
Road, Pawanpuri, Bikaner 

email : lwcrj09@nic.in, Mobile : 8826052003 

LCO, Barmer 

Shri Mahesh Chandra, Assistant Director (PP) 

Opp BNC Hotel, Aanchal Cinema, Uttarlai Road, Barmer, email : 

lwcrj08@nic.in, mobile : 9461965383 

LCO, Jaisalmer 

Shri Dr. Rajesh Kumar, Plant Protection Officer 

Near Earth Satellite Station, Jaisalmer 

email : lwcrj04@nic.in, Mobile : 9971221539 

LCO, Suratgarh 

Shri N.K.Meena, Plant Protection Officer (PP) 

Near Aakashwani, NH-62, Bikaner Road, Suratgarh 

email : lco.sog-dppqs@nic.in, Mobile : 9867500517 

LCO,Churu 

Shri Brijesh Kumar, Plant Protection Officer (E) 

Near Collectorate office, Churu 

email : lco-chu-rj@gov.in, Mobile : 9811712909 

LCO, Nagaur 

Shri Debasis Roy, Assistant Director (WS) 

Basani Road, Nagaur 

email : lcongr-rj@gov.in, Mobile : 7872243090 

LCO, Phalodi 

Shri Pawan Kumar, Plant Protection Officer(WS) 

Near ITI, NH-15, Phalodi 

email : lcodppqs-jod-rj@gov.in Mobile : 7888468443 

LCO, Jalore 

Shri Bal Ram Meena, Assistant Director (PP) 

Behind ITI College, Surpura Road, Jalore 

email : lco.jalore-agri@nic.in , Mobile : 63377379158 

LCO, Palanpur 

Shri K.L.Meena, Plant Protection Officer (WS) 

Near RTO Check post, Ambaji Highway, Palahnpur. email : 

lwcgj09@nic.in, Mobile : 7738338456 

LCO, Bhuj 

Shri A.M.Baraiya, Plant Protection Officer (E) 

Near Rajput Samajwari, Bhuj 

email. : appolocust.bhu-jagri@gov.in Mo 9898922950 
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Deployment of Helicopters - Bell 206-B3 (private) 

& Mi17 (IAF) for aerial control 

Late evening Location Actual location during control 
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(4) 
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Upsurge 2019−2021 I N D I A 

Cyclones in May and October,2018 
Heavy rains 

Gave rise to favourable breeding conditions in the Empty Quarter of the 

As a result, three generations of breeding occurred that was undetected 

and not controlled. 



Rapid control measure for Desert locust 

Malathion 96% ULV 

Huge quantity of chemical i.e 5,60,235 litres 

Successful control (2019-2021) 
Desert locust, India 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Year Area treated 
(Ha) 

Malathion 96% 
Used (Lit) 

2019-20 403488 314645 

2020-21 279916 245590 

Total 683404 560235 
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Living, Non living things, Human health 

Hazardous for ecosystem 
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Adverse effect on fauna and flora of desert 

Chemical insecticides/pesticides are hazardous for 
predators and parasites of locust 

Reptiles , Birds, insects, Scavangers etc. 

Hazardous for desert biodiversity 
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Awareness campaign, Warning posters, 
Pamphlet distribution, Manpower 

Expenses towards safety measures 

Expensive 

Hazardous to desert fauna 

Disturbing ecosystem 

Hazardous to human health (users) 

Non biodegradable 

Disadvantages - Chemical control 
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Use of chemical pesticides should be discouraged with 
replacement of eco-friendly techniques 

Mechanical 

Bio−Control 

Need to switch over alternative techniques. 

 
Biocontrol 

Biopesticide 

Insect Growth regulators/inhibitors 

Mechanical control 

Economic use of locust 

Solutions / Alternatives to chemical control 



 
 
 
 
 

 

Isolate of M. acridum 

Scientific classification 

Kingdom: Fungi 

Division: Ascomycota 

Class: Sordariomycetes 

Order: Hypocreales 

Family: Clavicipitaceae 

Genus: Metarhizium 

Species: M. acridum 

Binomial Name 

Metarhizium acridum 

(Driver & Milner) J.F. Bisch., Rehner & Humber (2009) 
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Bio-Pesticides 



Mode of Action 

 
 
 
 
 
 

 

Aerial Application 50 gm of Green muscle or Novacrid 

powder mixed with 1 litre of diesel oil per 

hectare 

Ground Application: 

Vehicle mounted, knapsack 
or handheld ULV sprayers 

Volume of oil is 2 litres per hectare 

This dose rate equals to 2.5 gms into 1012 

spores of Metarhizium acridum per 

hectare 

High and Dense Vegitation Dose rate can be increased to 100 gm per 

hectare 

 
 
 
 

 
How does bio-pesticide work? 

 

Locust Exoskelton 
 
 

 

Spores of M. 

acridum 

Cuticle 
 

 
Spores 

Germinate & 

penetrate inside 

Cuticle with 

pressure & 

enzymatic action 

Inside the 
Body 

 

 
The fungus 

multiplies 

inside the body 

Locust weakend 
and reduced 

feeding 
 

 

Locust start 

dying 7th day 

onwards 
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Ultra low volume sprayers 

Aircraft, vehicle mounted, 

Knapsack or handheld sprayers 

Spray Equipment used for Bio-pesticide 

Contrary to chemical pesticides, bio−pesticides can be applied in 

arthropods; non polluting 

Advantages of Bio-pesticide 
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Disadvantage of Bio-pesticide 

Non rapid action 

(Minimum 01 WEEK) 

 
 
 
 
 
 

 
Most effective to treat initial small groups of hoppers and 

prevent them from forming dense and huge hopper 

bands 

Best strategy to apply Bio-pesticide 
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Eco−friendly 

Metarhizium acridum treated 
locust 
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Spraying was funded by the U.S. Agency for International Development 

Somalia : Achieved success in Desert Locust control 
with Bio-pesticide using aerial methods 

 
Insect Growth 

Regulators (IGRs) 
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● IGRs are compounds which interfere 
with: 

Growth, 
Development 
Metamorphosis 

● IGRs include synthetic analogues of 
insect hormones such as 

ecdysoids 
juvenoids 

● Non−hormonal compounds such as 
precocenes (Anti JH) 
chitin synthesis inhibitors 

INSECT GROWTH REGULATORS (IGR) 

 
 
 
 

 
Disruption of chitin formation and deposition 
Disrupts molting process 
Physical abnormalities 
Lethargy 
Cessation of feeding 
Death 

Mode of Action 

Adults 

hoppers 



 
 

 

Advantages and Disadvantages of IGR 
 

 Advantages Disadvantages  

Effective in minute 
quantities hence, 
economical 

Pest stage specific 

Target specific, safe to 
natural enemies 

Slow mode of action 

Biodegradable, 
non−persistent and 

possibility to build−up of 
resistance 

Non−polluting Unstable in the 
environment 
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Novaluron (Rimon) 

Chlorofluazuron (Atabron) 

Benzoylphenyl Ureas (BPUs) 

Diflubenzuron (Dimilin) 

Availability of commercial IGRs 
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Mechanical Control 

 
Use of Neem Extract 

Killing/collection by trenching and 

burying hoppers 

Locust as Food 

Mechanical Control 
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Acts as anti−feedant 

Blocks the action of insect molting 

hormone ecdysone 

Azadirachtin acts as growth regulators 

(limonoids) 

Neem Extract 

It acts as a repellant and inhibits feeding in the locust 

Neem extracts commercial availability 



Trenching and burying hoppers 

 
2 feet wide and 2 feet deeper trenching for mechanical control of hoppers 
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Locust as Food 



come up with a way to turn these critters into chicken feed. 

 

 
 
 

 

Media Coverage 
 

 
Nutrition 
Background Jun 19, 2020 

 

Swarms of locusts to become chicken feed 
Enormous swarms of locusts − about 60 million insects − have 

caused major devastation to crops and livelihoods in countries in 

East Africa, Asia and the Middle East. Scientists in Pakistan have 

 

 
 

 
The locusts, combined with the impacts of Covid −19, could have catastrophic consequences on 

livelihoods and food security.” − FAO 

A simple but clever solution 

Muhammad Khurshid, a civil servant in the Ministry of National Food Security and Research, 

together with Johar Ali, a biotechnologist from the Pakistan Agricultural Research Council, came 

up with an innovative pilot project which encourag es farmers to trap the locusts that are then 

turned into chicken feed. 

https://www.poultryworld.net/Nutrition/Articles/2020/6/Swarms -of-locusts-to-become-chicken-feed-600449E/ 
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Locust as Pet(fish/birds) food 

http://www.poultryworld.net/Nutrition/Articles/2020/6/Swarms-of-locusts-to-become-chicken-feed-600449E/


Media Coverage 
 

Catch locusts. Earn money. Save crops 

They identified Pakistan’s Okara district as the most suitable area to carry out a3 −day pilot project due to it being 

heavily populated and where the locusts were less likely to be contaminated by insecticides. Using the slogan, “Catch  

locusts. Earn money. Save crops”, the project offered to pay farmers 20 Pakistani rupees (US$ 0.12) per kg of locusts 

caught, reports The Third Pole. Locusts only fly in daylight. During the night they cluster on trees and on the open 

ground in sandy areas where they remain almost motionless until dawn. 

Iƒ we can capture the locusts without spraying on them, their biological value is high and 

they have good potential ƒor use in fish, poultry and even dairy ƒeed.” 

 

7 tonnes of locusts per night 

The community catches an average of 7 tonnes of locusts a night, which are weighed and sold to nearby 

chicken feed plants. Farmers earned up to 20,000 Pakistani rupees (US$ 125) each for one night’s work. The 

Third Pole adds that Muhammad Athar, GM of Hi−Tech Feeds, says his firm fed the locust feed to its broiler 

chickens in a 5−week study: “All nutritional aspects came out positive. If we can capture the locusts without 

spraying on them, their biological value is high and they have good potential for use in fish, poultry and even 

dairy feed,” he said. 
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Media Coverage 

Locusts contain more protein than soy 
“We currently import tonnes of soybean and after extracting the oil for sale, we use the soya bean 

crush to use in animal feed. 

Soybean has 45% protein whereas locusts have 70% protein. 

 
Soybean meal is purchased whereas locusts are free − the only cost is capturing them and drying 

them,” 
 

 
The most challenging part of this project, says Ali, is confirming if the locusts are free of pesticides, 

which is not suitable for feeding. The most exciting part, he says, is seeing people earn money. 

Despite interest from large−scale commercial operators, scaling up the project had to be put on 

hold due to the coronavirus pandemic. The lockdown is easing in Pakistan and so they can start 

again. All that is needed is for the local community to collect the locusts and sell them. 
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https://www.aljazeera.com/news/2020/6/10/pakistan −turns−locusts− 
into−chicken−feed−to−tackle−the−invasion 

For a reward of 20 rupees (12 cents) per kilogramme (roughly two pounds) of locusts, 
locals worked all night to collect them. 

Media Coverage 

http://www.aljazeera.com/news/2020/6/10/pakistan


Annexure - VI 
Photograph of Inaugural Session & PPT/Lecture Presentations 
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Annexure – VII 
Mock drill of Ulvamast, Micronair, eLocust3mPro, eLocust3 and 

tractor mounted sprayer at the Uchiyarda village of Jodhpur 
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Photographs of all trainees with trainer during mock drill of PP equipment in 

the field region of Uchiyarda village of Jodhpur 
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Annexure - VIII 

Group Discussion 
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Annexure- IX 

Publications 
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