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Contingency plan for a possible Desert locust invasion in Bhutan 

 

1.1 Introduction 

The desert locust, Schistocercagregaria (Forskal) (Orthoptera: Acrididae), is usually a solitary 

insect most commonly occurring in desert and scrub regions of North Africa, the Sahel 

(countries in central Africa), the Horn of Africa, the Arabian Peninsula, and southwestern Asia. 

The typical characteristics of locust is that they can swarm (form groups and move) whereas 

grasshoppers do not swarm. Desert locusts are usually solitary in nature and during this phase 

the locust populations are low and present no economic threat.  

 

However, occasionally their population can increase exponentially and they can get into their 

gregarious state. This usually happens after a prolonged wet period after a drought, and with 

the increase in vegetation flushes the locust breed rapidly, alter their behaviour and physical 

appearance, form swarms and migrate over long distances following the winds, consuming 

almost every leaf of green vegetation. A typical swarm can consist of up to 150 million locusts 

per square kilometer.  

 

Although, at this stage, a possible Desert Locust invasion has not been predicted for Bhutan 

and this part of the region, this contingency plan has been developed for a worse-case scenario 

of a possible invasion to enable an early response and preparedness and help mitigate the 

impacts of this serious pest.   

 

1.2 Desert Locust: The current situation  

The current infestations of desert locusts first arrived in East Africa in June, 2019 feeding on 

hundreds of thousands of hectares of crops and were reported from at least eight countries 

(Kenya, Uganda, South Sudan, Ethiopia, Somalia, Eritrea, Djibouti and Sudan). Due to 

favourable weather conditions a population explosion of this pest has been observed in 2020. 

This outbreak is reported to be the worst invasion in the last 70 years. Since then it has spread 

into Asia. Pakistan declared a state of emergency in February, 2020 with India reporting a large 

scale outbreaks of locust which made its way through Pakistan and have been reported in 

several Indian states such as Uttar Pradesh, Rajasthan, Madhya Pradesh and Gujarat. 

 

1.3 Desert locust forecast system: Information on its potential spread 

The Food and Agriculture Organization (FAO) of the United Nations provide information on 

the general locust situation to all interested countries and give timely warnings and forecasts 

to those countries in danger of invasion. Therefore, FAO operates a centralized Desert Locust 

information service (DLIS) within the Locust Group at FAO Headquarters, Rome, Italy. All 

locust affected countries transmit locust data to FAO who in turn analyze this information in 

conjunction with weather and habitat data and satellite imagery in order to assess the current 

locust situation, provide forecasts up to six weeks in advance and issue warnings on an ad-hoc 

basis. FAO prepares monthly bulletins and periodic updates summarizing the locust situation 

and forecasting migration and breeding on a country by country basis. Some of these sites 

include: http://www.fao.org/ag/locusts/en/info/info/index.html 

 

For the current outbreak, FAO forecasting system expects that waves of invasions can be active 

until July in Rajasthan with eastward surges across northern India as far as Bihar and Orissa 

followed by westward movements and a return to Rajasthan on the changing winds associated 

with the monsoon. These movements have been forecasted to cease as swarms begin to breed 

and become less mobile. Currently, FAO advises that swarms are less likely to reach south 

India, Nepal, and Bangladesh. However, if the locust swarms invade Bhutan most of the 

standing crops will be under threat and serious damage is anticipated.  

http://www.fao.org/ag/locusts/en/info/info/index.html
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In order to attain an efficient control, the understanding of the locust biology, cycle and 

behaviour is important. The following section provides a brief information on the biology and 

stages of Desert locust. 

 

1.4 Biology of Desert Locust 

The Desert Locust has three stages of egg, hopper and adult.  

 

Egg: Eggs are laid in pods in moist sandy soil at a depth of about 10-15 cm at an interval of 7–

10 days. Gregarious females usually lay 2-3 egg pods having an average of 60-80 eggs/pod. 

Solitarious females lay 3-4 times having 150-200 eggs in average. The rate of development of 

eggs depends on soil moisture and temperature, but in general it is about two weeks. 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 wingless nymphs (hoppers) emerge. 

There are 5 instars in gregarious and 5-6 instars in solitarious hoppers. The rate of development 

of hoppers depends on temperature. It takes 22 days when the mean air temperature is hot 

(around 37°C) and may be delayed up to 70 days when the mean temperature is below 22°C. 

In general, it takes about six weeks from hatching to fledging, or about one week per instar.   

 

Adult: The 5th instar nymph molts into adult stage. This change is called 'fledging' and the 

young adult is called a 'fledgling' in which its wings are still soft and cannot fly. After a few 

days, the wings harden and sexual 'immature adult' is capable of flight. The immature adult 

stage is most injurious and capable of long distance travel. Under optimal conditions the adult 

may mature in 3 weeks and under cooler and drier conditions, it may take up to 8 months. In 

general, however, it usually takes about 4 weeks before an adult is ready to reproduce. If 

vegetation dries out, the adults will leave the area and fly with the wind (downwind) in search 

of green vegetation and favorable breeding conditions. Solitarious adults fly for only a few 

hours at night while gregarious adults (swarms) fly during daylight. Males mature before 

females. Oviposition commences within two days of copulation. 

 

1.5 Timing of field control options and surveys 

The timing of field operations, both survey and control, is very important to be undertaken at 

the right time. Therefore, a clear understanding of the development stage and behaviour of 

locust is important to target the outbreak on the right stage and time to attain an effective 

control. 

 

Stage Weeks  

Egg (laying – hatching)  2  10-15 cm under the surface in sand 

Hopper (hatching – fledging) 6 5-6 instars: one week/instar 

Adult (fledging – egg laying) 6 Fledgling, immature, mature 

Total life cycle 12  

 

Group of adults (swarms) migrate with the help of the wind and can travel as far as 150 

kilometers in one day. The direction and speed of the wind also determine how far they will 

travel and their potential invasion pathway.  

 

Before they can take off, a settled swarm must warm up in the early morning in the sun after 

sun rise. Swarms then fly throughout the day, settle just before sunset and remain on the ground 

through the night. Control sprays can be carried out through the entire day. However, swarms 



4 
 

can only be treated in the early morning before they fly off or in the late afternoon once they 

have landed.  

 

Surveys have to be carried out on a regular basis to observe any locust activity. During the 

survey, an assessment is made to determine, if the locust numbers have crossed the economic 

threshold level (ETL) which is 10,000 adults/2.5 acres and 5-6 hoppers/plant that may require 

control. These surveys need to be regularly conducted from now till the time that it is 

ascertained that the plague in India has subsided. Whenever the population of desert locust is 

found exceeding the economical threshold level, immediate control measures are 

recommended. Control operations are not conducted when locust numbers are low, isolated 

and scattered because this would not be effective and it would be harmful to the environment.  

 

1.6 Locust outbreak mitigation plan for Bhutan 

Desert locust are a difficult pest to control and with no previous experience in handling a large 

scale locust outbreak, it will be a challenge if this pest invades Bhutan. The NPPC must 

facilitate awareness and locust surveillance in all dzongkhags through the Dzongkhag 

Agriculture Sector and Agriculture Research and Development Centres in the regions.  

Surveillance must include both field and aerial surveys for detection of locust.  

 Gewog agriculture extension supervisors (AES) must gather insecticides & spray 

equipment such as power sprayers; gator sprayers and even knapsack. Gewog AES must 

raise awareness about locust outbreaks and identify people within the Gewog or village to 

spray chemicals if locust migrate through Bhutan.  

 The NPPC should liaise with Desert Locust Information Centre (DLIC) at FAO headquarter 

and any relevant organizations in India to develop network of partners and also to assist in 

providing field data on locust outbreaks which can help forecast and mitigate locust 

outbreaks. For such happenings, NPPC must obtain devices such as the hand held eLocust 

3 to capture and transmit data to DLIC. 

 Through such networking, the NPPC must also explore to obtain proper management 

procedures and equipment e.g., access to insecticides during outbreaks through FAO. 

Stocking of insecticides for such outbreaks which is controversial because of the risks of 

ending up with obsolete pesticide if no outbreaks occur. Disposal of obsolete pesticide is 

very difficult and expensive. Yet, if no stock is maintained major losses can result due to 

shortage of insecticide.  

 

A summary of roles and responsibilitiesin incase of a forecast of a Desert Locust invasion in 

Bhutan. 

Agency Responsibility 

NPPC  Awareness and locust surveillance  

 Closely monitor information received from the field and trigger an 

emergency situation to initiate locust control program on a campaign 

mode 

 Arrangement of required pesticides to be procured and stocked 

 Regular monitoring of the current locust activity in the region and rapid 

information relay to the Dzongkhag/Geogand other relevant stakeholder 

 Form a core team who are trained in locust control, spray maintenance and 

use of ULV pesticide application 

Dzongkhag, 

Geog & 

ARDCs 

 Undertakes regular surveysto monitor the presence of desert locust and 

quickly relay information to NPPC/DAO 

 Conduct control of locust 
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1.7 Pesticides for Desert Locust control  

The procurement, delivery, internal transport, storage and disposal of pesticides is the most 

difficult part of managing a locust control campaign. Malathion ULV (ultra light volume) is 

the choice of insecticide to be used during a locust outbreak. Aerial and vehicle-mounted 

sprayers are usually required for an efficient locust invasion control. However, since this will 

not be feasible in Bhutan, Power, Knapsack and Gator sprayers will have to be utilised for a 

large scale ground control campaign. In case if Malathion is not available where required, 

cypermethrin and chlorpyrifos can also be used as an alternative.  

 

For now, a buffer of minimum 5000 litres of Malathion ULV may be stocked. Alternatively, 

the NPPC can make an arrangement with a local Bhutanese dealer or an agent in India with the 

provision that the company will supply the required quantity of pesticide within the required 

time frame if an imminent invasion is forecasted for Bhutan. 

 

1.8 Resources currently available 

 

Inventory of sprayers and pesticides received by NPPC from Dzongkhags as of 9th June, 20:. 

Dzongkhags

/ARDCs 

Numbers Type of 

insecticide in 

stock  

Quantity in 

stock in liters  Knapsack 

sprayer 

Gator 

sprayer 

Power 

sprayer   

Sarpang 40 4 0 Cypermithrin 1 

Trongsa 2 2 1 NA 0 

Zhamgang 16 16 0 Diamethoate 0.7 

Samtse 9 4 1 NA 0 

Samdrup 

Jongkhar 

11 3 3 NA 0 

ARDC 

Samtenling 

3 0 1 Neem oil 10 

      Cypermethrin 10 

Tsirang 10 1 2 Cypermethrin 3.1 

Dagana 45 6 3 Cypermethrin 6 

Gasa 2 0 0 0 0 

Wangdue 40 8 3 cypermethrin 1.5 

      Chlorpyrifos 5 

Punakha 29 3 2 Cypermethrin 9.1 

      Chlorpyrifos 10 

ARDC Bajo 2 0 0 0 0 

NPPC  4 1 20 Neem oil 280 

Grand total  213 48 36   336.4 

 

 Prepare an inventory of available sprays and stock up required chemical 

in case of an imminent invasion 

 Train and identify personnel to carry out pesticide sprays 

 Stock up the required personal protective equipment (PPE) 

 Raise awareness on locust outbreak 

DoA/MoAF  Provision and authorize emergency fund for an outbreak situation 

 Mobilize manpower, financial resources to procure pesticides, sprayers 

and other necessary equipments 
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1.9 Estimated resources required during an emergency  

Item Name Number/quantity required 

Sprayers Gator sprayers 100 

 Knapsack sprayers 100 

eLocust3  35 

4WD vehicles during an 

invasion 

 15 

Malathion ULV formulation 

@ 1L/2.5 acre 

 5000L 

Trained man powerin desert 

locust management and ULV 

pesticide application 

 15 

PPE Goggles 

Mask 

Gloves 

Overalls 

250 

2000 

2000 

1000 
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