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ACTION PLAN FOR THE 1987 LOCUST CAMPAIGN 

IN SENEGAL

INTRODUCTION

During the 1986/87 season, the Senegalese farmers have gone through great 

hardships in their agricultural production due to late rains followed by 

rather long rain stoppages in July and August and also to the locust 

infestations which had ravaged most rainfed food crops (millet, sorghum, 

corn...). Despite the numerous land and air interventions by the COS Crop 

Protection Service (DPV) to limit the damages to an economic level, surviving 

grasshopper populations and third generation pullulations towards the end of 

the rainy season have thus become a major threat to the next season's crops.

Information sources from PRIFAS (November 1986) and from FAO (December 

1986) indicate that the quantity of eggs ready to be hatched following the 

1987 early rains in Senegal, Mauritania, Mali and Burkina Faso will be almost 

equal to last year's.

Therefore, in view of the seriousness of the locust situation, the 

Ministry of Rural Development has called upon the international community to 

provide both technical and financial assistance to the GOS Crop Protection 

Service (DPV) so that a locust campaign can be properly developed under the 

following action plan:

1. Setting up an Operations Action Committee.

2. Training program.

3. Survey and establishment of signals networks.

4. Grasshopper Control Intervention Plan.

5. Logistic preparation.

6. Assessment of the impact of pesticides on pests and the environment.

7. Evaluation of the campaign results and prospects for the 1988/89 

	campaign.

8. Annual report.



I. SETTING UP OF AN OPERATION STRUCTURE

1. The locust campaign being multldlsciplinary, it is recommended that the 

Senegal grasshopper control effort should be organized in the following 

fashion:

a. Coordinating Committee

The Coordinating Committee would be made up of the representative 

donors and a GOS representative. Their function would be to review the 
country plan, determine needs, set broad policy guidelines and solicit 

funds and assistance from their respective capitals.

b. National Coordinator

The GOS should appoint a National Coordinator who will have 

responsibility over the entire Senegal Grasshopper Control Program. This 

individual will report directly to the Minister of Rural Development and 

be chairman of the Technical Committee.

c. Technical Committee

The Technical Committee may be composed of the following: 

.Director of CPS

.Technical Advisor of the Minister of Rural Development 

.FAO Representative

.Donor Technical Assistants (US, France, Italy, FAO..) 

.CPS Chiefs of Divisions: surveys, pest control, logistics.

The National Coordinator will be the chairman of this committee and 

appoint new members as needed.

The Technical Committee will implement the plan of action as approved 

by the Coordinating Committee. It will handle the day to day operation 

of the grasshopper survey and control effort but will seek guidance from 

the Coordinating Committee on matters of policy.



d. Command Center
A Grasshopper Control Command Center should be established In Dakar. 

The Center would be the focal point of all grasshopper survey and control 
operations. All information regarding the control effort would come to 
the Command Center for distribution and immediate action.

e. Operational Structure
The Ministry of Rural Development best meets the needs to act as the 

grasshopper survey and control effort operational structure. All 
directorates in the Ministry of Rural Development should play a role in 
this effort especially the Crop Protection Service.

2. It is suggested that the Senegalese Technical Committee prepare a concise 
listing of all objectives for the grasshopper campaign: the goals and the 
steps they feel are necessary to achieve them. Members of the Committee would 
be assigned the tasks of assuring their Implementation; they will be mandated 
responsibility for every aspect of the project and its timely implementation.

3. The CPS should have a sophisticated communication network sufficient to 
maintain constant 24 hour communication with all out bases and all mobile 
units, together with adequate maintenance and backup transceiver units. 
Aircraft operation companies should be required by contract to equip their 
aircraft with radio equipment which is compatible with that used by the CPS 
communication network.

II. TRAINING PROGRAM

1. Training Sessions
Through FAO and USAID funding, training programs for technicians, 

pesticide applicators and farmer groups, will be organized at the Training 
Center and in the different regions.



60 DPV technicians at the Training Center (in March). 
60 Pesticide Applicators at the Training Center (in April-May). 
16 Farmer groups in Kolda, Kaffrine, Lingufere, Matarn (UFG/region), 

(in June-August).

2. Short term training

Under the retraining of the National Crop Protection Service agents, the 

Director of the Crop Protection Training Center is seeking funding sources for 
the short-term training of some staff in grasshopper control at GERDAT 
(Montpellier, France). Thus, upon their return these staff will be able to 
make a clear diagnostic of a given grasshopper infestation and take 

appropriate control measures.

3. Collaboration with the Regional Development Agencies
Considering the very limited number of trainers, the Pest Control 

Training Center can collaborate with the Crop Protection and Training sections 

of the Regional Development Ageacies (SAED, SODEVA, SODAGRI, SOMIVAC, 
SODEFITEX) to retrain their extension agents in locust control with the 

assistance of the regional and departmental pest control inspectors. These 

extension agents will subsequently organize training sessions for farmers in 
inaccessible or hard access villages of their intervention zones.

A. Collaboration with the Specialist of the CILSS/USAID Integrated Pest

Management Project
The development and translation of data sheets for identifying the major 

food crop pests should be conducted in close collaboration with the integrated 
management specialists and with the literacy sections of the Regional 

Development Agencies.

For the next season, the CILSS Project will lay the emphasis on the 

implementation of on-farm pilote projects and wishes to obtain the 
collaboration of the DPV, the Agricultural Inspection Service and Regional 

Development Agencies. During our recent field trip for monitoring the DPV



survey program in the regions (from 2/17 to 3/2, 1987) all agriculture and 
peat control inspectors, managing directors of the Regional Development 

Agencies and Integrated management specialists have been sensitized and 
expressed their willingness to collaborate favorably with the DPV to carry out 

such Integrated management pilot programs at every department.

5. Rural Education Radio Program

In Dakar, the Training Center and the Agricultural Warning Division will 
be able to collaborate with the national Information services (Radio, TV..) 
to broadcast on-farm crop protection messages (warnings on pests and control 

methods). At the regional level, the weekly broadcasts of the Rural Education 
Radio Program for Regional Development Agencies (St. Louis, Zlgulnchor....) 

could be made use of and the < hiefs of regional crop protection services could 
also join the Training and Crop Protection section chiefs to broadcast the 
extension package of the locust campaign.

6. The school agricultural program

In rural areas, children are used to helping their parents with field 

work (sowing, weeding, guarding) during the rainy season. In this way, they 
become rather skilled in the survey and reporting of locust/grasshopper 

hatched eggs or infestations. Therefore, the DPV should sensitize and 
encourage all regional and departmental primary school inspectors, and 

headmasters to urge the students to participate in such Important acitivities 
of the locust campaign. The information provided to them will subsequently be 

checked by the pest control agents of the CERP's.

III. SURVEYS & REPORTING

1. Cooperation with Regional and Departmental Services
Due to limited staffing, it is necessary for the warning division to 

maintain close cooperation with agriculture and crop protection Inspectors at 
regional and departmental levels to develop a strategy for searching of eggs 
or the reporting of grasshopper Infestations. In this case, all agriculture



and crop protection technical agents (crop defence division) can be used both 
to survey and protect crops. Likewise, a warning network could be more 
effective if regional development agencies extension workers, PVO's .Peace 
Corps Volunteers (Americans, Italians, French and Japanese..), students and 
youth groups are involved. These are the people who help develop awareness 
and motivation among the farmers in the searching and monitoring of the crops 

during the agricultural season.

2. Training Program

The purpose of the survey is to locate adequately grasshopper egg laying 
zones and to evaluate egg or nymph densities in order to assess the potential 

infestation sizes and define an intervention strategy. It is therefore 

necessary to develop a joint training program (survey, reporting, pest 
identification, pesticide treatment) with the Crop Protection Training Center 
(Dakar) where participants can learn concurrently all the basics on 

grasshopper control.

3. Survey Periods 

a. Nymph survey
It should start with the early rains and continue until the end of 

the rainy season, which will not only permit to make preventive control 
more effective against larva as soon as they are hatched, but also to 

save the insecticides which will be used for the control of other pests, 
(millipedes, termites, hairy caterpillars, coleopteres, aphids..) which 
emerged during the rainy season.

b. Survey of eggs
It involves a proper estimation of egg densities at the end of the 

season (Nov-Dec). It will enable a better assessment of the potential of 

infestation size and a definition of an adequate intervention strategy 

for the next campaign.



4. Establishment of a consistent signalling network 

a. Graasroot informanta
Shepherds report on the situation in the ranges, fallows and 
forests. Farmers, students and Peace Corps Volunteers report on 
the grasshopper situation in the fields.

Presidents of producer groups or (trained) pilot farmers gather 

these data to forward them to the head of the CERP (agricultural 
technical agent, crop protection agent) who go to the field to 

check and assess the magnitude of infestation in order to make 

appropriate intervention recommendations.

b. Warning bases and observation posts

As transmitter/receiver sets have already been ordered and delivered 
to the Crop Protection Service, it is necessary to install them at fixed 
locations at all warning bases and observation posts, and to strengthen 
the staff there in order to make Crop Protection Service reporting and 
intervention networks more responsive.

c. Regional monitoring committee

In order to alleviate farmer's concern for grasshopper (or other 

pests) attacks, it is necessary for all the data to be officially 
conveyed at the CERP level where agricultural or (Crop Protection) agents 

discuss and take appropriate intervention measures.

i. In the case of specific attacks on their crops, farmers will be 
advised to perform preventive treatment as soon as the first 

signs appear, 
ii. In the case of overall infestation in large acreage or in the

ranges or fallows, both crop protection supervisors (departmental 
and arrondissement levels) should be warned so that a field 

verification can be jointly organized with the rural community or 
the regional development representatives(s); this will not only 
facilitate the assessment of the magnitude of the attack in order



to Intervene but also the evaluation of disaster cases for farmers 
involved in the agricultural program. In such a situation, the 
Intervention will be performed by Crop Protection Service and 
phytosanitary teams established at rural comaunity and village levels.

Except for emergency cases (severe attacks, breakdown of telephone 

network) when information cannot be sent directly to the Crop Protection 

headquarters (Dakar), agricultural or phytosanitary supervisors of the 
CERP should report to their superiors (departmental, regional) in order 
to maintain an adequate coordination of reporting and intervention 
methods.

Once CERP or agricultural area heads (agriculture or Crop Protection 
Agents) have been given classroom and practical training on grasshopper 
control, they should be given the opportunity to hold training sessions 

for PVO's, regional development agenciee, or pilot farmers selected by 

village groups. In this case, during the campaign, the task of the 

Warning Divisior, is to help regional or departmental crop protection 
heads to determine, evaluate the magnitude of problems and to send the 

data to the Operational Action Committee (National Crop Protection 
Service/Dakar) through warning centers, observation locations, government 
telephone network. Likewise, through a close collaboration with 
agriculture and Aghrymet agents, all climatic, phenologic and 

phytosanitary information on crops could be concurrently transmitted to 
the Dakar National Crop Protection Service/Warning Division.

As three grasshopper intervention phases have been planned during the 

campaign, 1(2) mobile survey team should intervene periodically in the 
various zones of overall infestation involving aerial or ground treatment 
with high performance means (UNIMOGS, EXHAUST...)



d. Agricultural warning division in the National Crop Protection Service
It centralizes and utilizes data sent by regional and departmental 

crop protection agents. However, it is ulao necessary for this di/ision 
to work closely with FAO, OCLALAV and the National Geographic Center to 
couuiunicate the data gathered and to obtain the agro-climatic information 
and the grasshopper infestation status in other Sahelian countries. This 
would allow the division to better review and disseminate Information on 
appropriate forecasting and control methods.

IV. GRASSHOPPER CONTROL INTERVENTION PLAN

Due to concern for a large-scale grasshopper infestation during this 
campaign, the National Crop Protection Service together with donors' experts, 
plan various appropriate intervention methods (ground and aerial treatment) 
based on rainfall and intertropical shift related grasshopper population 
dynamics. (Table III)

1. Ground intervention 

a. Nymph Control
With regard to ground intervention, the strategy considered alms d 

priori at a preventive control early in the season against nymph 
concentrations as they are hatched as a result of a threshold of 25 mm of 
rain approximately. These hatchings will take place 12 to 15 days after 
the first rains and will then constitute a severe threat to the first 
sowings (millet, maize). The best way to cover such a large agricultural 

area is to entrust crop Infestation treatment to the farmers, to provide 
them with dusting bags (Propoxur 1Z, Fenitrothlon 2%). These treatments 

should not only be made within the fields, but also along and around the 
fields, because even these nymphs are very mobile.

Thus, sensitizing and training of farmers must be assisted by PVO's, 
extension workers from regional development agencies or trained farmers 
from rural communities or villages.
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However, farmers cannot be expected tp treat Infestation remote from 
their fields in the deep bush (fallows, ranges, classified forests). 
This will be the responsibility of the National Crop Protection Service 
teams which maintain high performance equipment (UN1MOGS, EXHAUST, 
SPRAYERS) with the assistance of rural community established teams.

b. Adult Control
Then, adult grasshopper control should be performed through spraying 

with liquid formulation:

VLV formulation for indirect or remote protection of crops since
they may be phytotoxlc.
EC formulation for close protection of crops.

2. Aerial treatment

Aerial treatment (Annex II) takes place only when there is a widespread 

grasshopper infestation which exceeds the available means for ground 

treatment. It aims at combating heavy insect densities in the reproduction 
area and at preventing their movement (North or South) along the tropical 
front.

Aerial treatment will always be preceded by an Intensive search of the 

region suspected of heavy infestation, it should also be made through the lead 

of reconnaissance aircraft and reporting ground teams (National Crop 
Protection Service, Senegalese and French Air Forces). In Casamance, the 
overdose of insecticide is necessary because of the density of the vegetation 
cover and the resistance of certain grasshopper species (Kraussaria, 
Cataloipus).

As the Oedaleus senegalensis distribution area covers Senegal almost 
entirely and its most conspicuous and substantial damages affect rainfed crops 
(millet, sorghum, maize) "coming up and harvest" control operations will be 

finally scheduled in 3 major phases based on the grasshopper hatching and 
migration according to rainfall and intertropical front during the rainy 
season.(Table III). Areas for ground and aerial treatment are estimated in 
the following Table IV:
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TABLE IV. ESTIMATION OF AREAS INFESTED BY GRASSHOPPERS 
IN SENEGAL (1987/88)

PHASE

I

I 
5 

II

II

III

TOTAL

Period

Mid 
June

Mid 
August

Mid June 

October

Mid 
August

October

October

Late 
November

Intervention Area

Groundnut Basin 
Centre-South

Southern Area of 
North Groundnut Basin 
(Diourbel, Mbacke, 
Touba, Deal!...)

CASAMANCE

MATAM/BAKEL

North Groundnut 
Basin River Valley

Clearing of escaped 
populations of Phases 
I & II

Senegal River Valley 
(Recession Crop)

Ground Treatment 
(Ha)

155,000 ha

115,000 ha

140,000 ba

70,000 ha

40,000 ha

520,000 ha

Aerial Treatment 
(Ha)

100,000-200,000 ha

170,000 ha

60,000 ha

270,000 ha

100,000 (?)

700,000-800,000 ha.'

Besides the magnitude and intensity of the infestation of Oedaleus 

senegalensls (early June-Nov), it is also necessary to note the destructive 

activities of the other 3 pest group whose infestation periods vary according 
to the environmental areas.
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In Casamance, the early rains and their long duration further the 
hatching and development of the Oedaleus senegalensis and other sedentary 
locusts. The latter group is active (Cataloipus, Kraussaria augulifera, 
Hieroglyphus daganensis, Krausella am*bile, Zacompsa festa, Zonocerus 
variegatus) between August and November and causes heavy damages to cereals 
from the flowering to the harvest. Thus, it is necessary for farmers to take 
appropriate control measures by mid-June.

Aioloqus simulator pose a threat to recession crops in the Senegal River 
Valley (late Oct-Nov). The best control strategy is baiting which ensures 
timely protection of the seedings. With powder (Propoxur IX) and cereal bran, 
farmers will make baits and arrange them in 2nuc2m packs in their fields.

Another secondary species, the Zonocerus variegatus causes also heavy 
damage in the off-season vegetable crops. They are often active in the Niayes 
and the cultivated lowlands of St. Louis, Dakar, Thies and Kaolack.

V. REQUIREMENTS FOR THE CONDUCT OF THE GRASSHOPPER CONTROL CAMPAIGN 

ACCORDING TO THE PROPOSED PLAN OF ACTION

Pesticide, equipment, vehicles, flight hours, training costs and 

technical assistance requirements etc.,, are estimated based on the strategy 
proposed for next year's grasshopper control campaign and the current and 

future availabilities during National Crop Protection Service campaign. These 
requirements are as follows:

1. Areas to be treated and amount of products required for 1987-88 
agricultural season based on the strategy adopted

*lst Phase; mid June-mid August

a. South-Centre Area and Casamance; 1st generation hatchings
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1. farmers level: around 25X of acreage 100,000 CFA francs (baits plus
powder) - close protection of crops (sowings)

11. NCPs intervention; crop protection and treatment of fallows (not very 
large areas which do not need aerial interventions) - 55,000 ha 

(15000 ha through dusting and 4,000 ha through ULV spraying) 
ill. aerial treatment: fallows and classified forest 100,000 ha (locust 

assumption) to 200,000 ha (highest assumption)

b. (Diourbel-Mbacke-Touba-Dahra) area; as of late July, 1st generation 
hatchings plus emergence of images towards the North.

1. farmers level; almost 25X of cereal cultivated lands - 60,000 ha

(baits plus powder) - close protection of crops (sowings) 
il. National Crop Protection Service Intervention; Crop protection and

fallow treatment - 55,000 ha (15,000 ha through dusting and 4,000 ha 
through ULV sparying)

In the overall, the areas treated are:

*farmer level; 16,000 ha, which involves 16,000 tons of propoxur 1% 

(on young larva preferably) on Fenitrothion 2.5Z for dusting as well 

as 80 tons of Propoxur 12 and 900 tons of bran for baits farmers will 
be requested to contribute most baits, to the provision of 
bran/millet or sorghum.

*Natlonal Crop Protection Servico level; 110,000 ha for which ULV, 

which requires 450T of Propoxur powder 1% or Fenitrothion 2.5% and 
40,0001 of Fenitrothion 500 ULV. The figure of treated areas 

correspond more or less to the capacities.

*Aerlal interventions; 200,000 ha which require 100,0001 of 

Fenitrothion 500 ULV or its equivalent.
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*2nd Phase; Mid August-Early October

During this period, action will be taken here and there, and there will 
be larger coverage conducted at a greater speed. To ensure safety, the 

National Crop Protection Service will be reinforced with treatment vehicles 
and equipment for Its ground intervention. It Is desirable that DPV be 

equipped at the minimum with a 4x4 mounted pickup at each department (or 30 
vehicles), a 4x4 mounted vehicle at each CSPV 95 vehicles) and ten mounted 4x4 

vehicles at the Central level (reinforcement beams-safety margin).

Oedalus Control from Diourbel to the North, Casamance and departments of 

Matam/Bakel

*National Crop Protection Service interventions. 140,000 ha of which 

100,000 ha ULV sprayed and 40,000 ha dusted, which required 50,000 
liters of Fenitrothion 500 ULV and 600 tons of Propoxur IX dust or 
FenitrotKton 2.5* - close protection of crops and small pockets - 
nearly 30% of acreage cultivated with cereals.

*Aerial treatment; Nearly 60% of areas were treated last year. As a 

more effective and earlier control will be made in phase 1 and that 

more specific areas to be treated will be delineated (smaller 
aircrafts and further surveys):

-Diourbel-Dahra-Louga-Mbacke-Gossas Area; 270,000 ha.

-Matam-Bakel Region; 60,000 ha

-Casamance: 170,000 ha. In this region, ha/mix of pesticide will 

be more Important, given the density of the plant cover (0.75 

liter/ha of Fenitrothion ULV 500 or 0.355 liters/ha of Fenitrothion 
ULV 1000, If adequate planes are used).
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In the overall, the areas treated are:

*National Crop Protection Service Level; 140,000 ha. which require 50,000 
liters of Fenltrothion 500 OLV (or its equivalent) and 600 tons of 

Propoxur powder IX or Fenitrothion 2.5X)

*Aerial interventions: 500,000 ha. which require 290,000 liters of 

Fenitrothion 500 ULV (or its equivalent).

*3rd Phase; October-November

a. Elimination of residual populations (nearly 50% of areas treated in

phases 1 and 2) and 3rd generation in the South-Centre area and Casamance:

*National Crop Protection Service intervention; 70,000 ha. sprayed with

ULV.

*Aerial interventions: 100,000 ha. 

b. Control of Aiolopus among recession crops.

*Natlonal Crop Protection Service intervention; 30,000 ha. sprayed with 
ULV.

*Farmer level; 100,000 ha. through dusting and baits (cf phase 1). 

In the overall, the areas treated in phase 3 are:

* farmer levej.; 10,000 ha. which require 100 tons of Propoxur IX or 
Fenitrothion 2.5X, 10 tons of Propoxur IX and 100 tons of bran.
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*Natlonal Crop Protection Service; 100,000 ha. which require 50,000 

liters of fenitrothion 500 ULV (or equivalent).

*aerial intervention; 100,000 ha which require 50,000 liters of 

Fenitrothion 500 UL/ (or equivalent).

Finally, the anount of pesticide required given the control strategy 

proposed can be sunned in the following table:

Treatment

Ground

Aerial

Insecticide

* Baiting 
- cereal bran 
- Propoxur lit 

* Propoxur IX or 
Fenitrothion 2.5Z

* Fenitrothion 500 ULV 
equivalent (Carbaryl, 
Malathlon. Diazlnon)

Phase I :
Mid June 
Mid-August

900 T 
80 T 

2,050 T

140,000 1

Phase 11
Mid-August 
October

600 T

340,000 1

Phase 111
October 
November

100 T 
10 T 

100 T

100,000 1

Total

1,000 T 
90 T 

2,750 T

580,000 1

Plan 100,000 liters of technical or ULV Fenitrothion ULV 1250 G.I (96* 

ULV) if aircraft able to use Fenitrothion 1000 ULV at the rate of 0.25/ha. 
could be used.

As the supply of pesticide unde KR286 will not Intervene at the best only 
at the end of the campaign, It will be necessary for safety reasons, to 
purchase:

-1,000 tons of Propoxur powder 1% or Fenitrothion 2.5%
-1,000,000 liters of Fenitrothion ULV 1000 or equivalent (if planes 

could function at the rate of 0.25 liters/ha.
-320,000 liters of Fenitrothion 500 ULV or equivalent

-1,000 tons of bran
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2. Vehicles

The purpose is to be equipped at the beginning of phase 2 with:

- 20 UNIMOG

- 20 vehicles in order to establish an equivalent of signalling and 

surveying teams (4 based at the central level and 10 in the regions). 

At least 4 out of these vehicles should be equipped with a transmitter 
receiver set, 45 pickups dlesel 4x4 for the interventions (1 per 
department, 5 at the CSPV level and 10 for a reinforcement team at the 

central level)

- 10 trailers which can be fixed to UNIMOGs, which would ensure greater 

flexibility for the distribution and delivery of equipment and supply.

Requirements are described in the general table, given the planned 

availability at the National Crop Protection Service early in the campaign.

3. Aircraft Intervention and Survey 

a. Planes

Phase 1: 2 planes of the type used by OCLALAV (200,000 ha.)

Phase 2; 2 planes of the type used by OCLALAV (100,000 ha.)+ 4 planes 

which can use Fenitrothion ULV 1000 or 1250g/l at the rate of 
0.25 liters/ha.

Estimated total hours of treatment is approximately 1150 (without 

connections) at the rate of 700 ha./hour.

b. Helicopter; It is necessary to conduct grasshopper control surveys in the 
areas which are difficult of access (Walo and Casamance). Requirements 
should not exceed, given last year's experience of, 60 flight hours. It 
should be noted that a helicopter is available for rental in Casamance 

(Diola Hotel). A French Air Force Helicopter can possibly be rented.
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It would be desirable to buy two planes (for example Britten Norman 
Pilatus BN2 illustrative price delivered in Dakar 250 million CFA francs 
which will be manned by Senegalese Air Force pilots after training).

4. Supply Requirements

a. Diesel Engine Motor Dusters (Stella Berthoud duster for instance with 
Lambardinl engine) and duster fixed to a plug, (for example Stella 
Berthoud or Jacto)

To reinforce intervention capacities in case of severe and widespread 
attacks than expected and to allow in such a case to apply swiftly the 
insecticide powder currently stored, especially during phase 1 and 2, it 
would be necessary to have 50m range diesel engine motordusters and 
dusters available which could, if necessary, be mounted on vehicles 
available at departmental level agricultural divisions and regional 
dvelopment agencies. The interest of the use of these dusters is that 
treatment equipment do not need a high technology.

b. Canon type ULV sprayers mounted on plugs on diesel driven engine (see 
general requirements table). The number of heavy duty dusters or ULV 
sprayers in the table recaputilatlng the requirements relevant to the 
vehicles on tractors equipment available at the National Crop Protection 
Service, and those requested as supplement so that they can perform 
dusting or ULV spraying activity according to the needs.

c. Radio Network; The National Crop Protection Service maintains 8 ICOM 1C 

735 sets provided by FAO without antenna and maintenance equipment. The 

manufacturer is not represented in Dakar, according to the instructions, 

they can broadcast only in one of the frequencies alloted to the National 

Crop Protection Service and the OCLALAV (14708 khz). It would be at 
least necessary to provide mobile sets to the 4 vehicles for the Dakar 

based survey teams and to the 5 secondary centres of Crop Protection
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which will likely serve as bases for surveys and interventions (Matin, 
Mlsslra, Nganda, Ogo, Richard Toll). The requirements are provided in 
detail in the general table.

d. Further requirements! Camping equipment, protection equipment, spraying 
control equipment, catching equipment, etc. (See general table)(Table VI)

5. Fuel for Ground Survey and Intervention;

*Phase 1; Based on the number of vehicles available at the National Crop 
Protection Service and the schedule, fuel needs for interventions during 
this phase can be stimulated at 83,000 liters of diesel oil for 110,000 
ha.

*Phase 2; By extrapolation, requirements can be estimated at 105,000 
liters of diesel oil for the Intervention.

*Phase 3: 75,000 liters of diesel oil for 100,000 ha. 

Surveys during the campaign; 55,000 liters approximately.

In the overall, fuel requirements for surveys and intervention can be 
estimated at 320,000 liters of diesel oil.

6. Control of equipment and pesticide delivery costs

Based on 27 CFA francs/Km/ton for transport, for an estimated 4,000 tons 
and an average transport distance of 500 km, costs can be estimated at 54 
million CFA francs.

7. Temporary Workers

Costs based on the hiring of 300 day laborers at the average cost of 

1,500 CFA francs/day for 5 months
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PESTICIDES.VEHICLES AND EQUIPMENT REQUIREMENTS 
FOR THE GRASSHOPPER CONTROL CAMPAIGN"————————(1987/1988)————————

TYPE OF EQUIPMENT QUANTITY AMOUNT 
MILLION CFAF

Fenitrothion ULV 1000 (or equivalent)
Fenitrothion ULV 500 (or Equivalent)
Propoxur IX PP or Fenitrothion 2.51 ft
Cereal bran
Unimog (preferably) or equivalent (Intervention)
Pickup 4x4 dlesel double cab with radio (survey)
Pickup 4x4 dlesel (Intervention)
Trailers (8T) flxable to Uninogs (pneumatic brakes)
Canol type ULV Motorsprayers + set of spare

parts (ex. modified Jacka 400 CA) 
Sprayer ULV fixed to a plug (ex. Jacko AJ401 LH) 
Plugged Canon type dusters (Jacko or Stella

Berthoud) 
Diesel Engine Canon type duster (Lombardlnl

engine with Stella Berthoud) 
Radio network (Thompson CSF TRC 495 model)
- B.^V mobile set mounted on survey vehicle 

including helicopter antenna with antenna 
cushion, feed, micro-1 frequency

- Fixed BLV set (installed at CSPV levels), 
including antenna, large band with masts, 
microfeed with pedal, 4 quartz guided 
frequencies (5661, 5465, 8025 and 14,708 Khz)

- Solar panel (GS160 with Leroy-Sommer cells) 
regulator

- Sets of spare parts for maintenance
- Installation costs
Set of camping equipment for 6 people, including 1 

detachable shelter made of heavy linen, T'papote" 
box, 1 gas stove complete with pressure 
reducing valve, 1 portable absorption 
refrigerator (butane fed, 120V and 220V), 
1 ice box, camp bed with mattress for survey 
(survey and intervention)

Set for sprayers check (1 chronometer + 1 250 ml 
test-tube, 1 599 ml test-tube, 1 Wlndmeter Dryer 
calibrated in Km/h,

1 Topothread with reloading reel
Surveyor compass
"Lovibond" kit with deonizer for monitoring of 
chollnesterases among pesticide operators 
(marketed by Ciba-Gelgy)

100,000 1 
320,000 1 

1,000 T 
1,000-T 

7 
3

16 
8

23
6

20

25

5

4

10

10
10
10

560
960
350
20

120
21
80
32

41
4.5

8

25

10

1
1

0.5

1.5



21

.' TYPE OF EQUIPMENT

Protection equipment (uniforms, glasses, mask
with recharge canisters, box, gloves)

Mask with forced ventilations and pesticide
filter, with reflllable feed, feedwire on 12V
cell, refill filters (tractor operators)

Generators
Simple design rain gauges
Pesticide manual pump
Pumping Station for refilling of aircrafts
Back or ventral duster (Jacto)
ULV Atomizer with centrifugal pump (Hudson Porta
Pack or Holder SP 75)
Miscellaneous (capture equipment, design of

extension sheets, first aid kits, jerrycans,
drums)

Spare parts and tyres
Fuel for surveys and interventions (+ diesel fuel)
Delivery of equipment and pesticides (rate of

27 CFA/t/km)
1250 aircraft flight hours (survey)
Aircraft purchase (example: Britten Normal BN2)
Training
Temporary labor, handling cost
Reporting of aerial treatments and ground

logistics of planes
Technical Assistance

TOTAL

QUANTITY

100 T

10
10
300
100

1
300

100

2

AMOUNT 
MILLION CFAF

8

2.5
4.5
1.5

3
3.5

8

15

5
34
80

54
22
500
12
80

( )
( )

3397.5
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VI. EVALUATION OF PESTICIDE IMPACT ON PESTS AND ENVIRONMENT

Should donor entomologists be involved as technical experts in the 
grasshopper control activity, it is desirable In cooperation with their 
Senegalese counterparts (NCPS or 1SRA/CILSS Integrated Management) that they 
diversify their research program in the following areas:

1. Evaluation of insecticide impact on pests and environment as ground 
and aerial treatments are implemented.

2. Survey of loss profile for some crops (millet, maize, sorghum) 
Infested very often by grasshoppers.

3 Efficiency test of various mixes of some insecticides deemed 
efficient against grassbuppers.

4. Evaluation of other non chemical control methods (farming systems, 
pests, parasites) for grasshopper population reduction). The 
satisfactory results of these control measures will enable farmers 
to find other control alternatives given insecticide shortage (the 
Government will not be able to provide further supply) and reduce 
the use of costly pesticides. (1500-3000 CFA francs/1).

5. Design of an Integrated on-farm grasshopper management pilot program 
involving village population (farmers, students, youth groups, 
women) in survey and signalling of grasshopper Infestations. (Table 
I)

VII. EVALUATION OF THE CAMPAIGN RESULTS AND PROSPECTS FOR THE 1988/89 CAMPAIGN

VIII. ANNUAL REPORT
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ACTION PLAN OF 1»I7 GRASSHOPPER C O N T « 0 X. C A ft P A X G N IN SENEGAL

ACTION

i. CREATION OF A eomnrEE AD HOC"
2. ELABORATION OF A 198T JCTION PLW

4. TRAINING PROGRAM

a) PILOT (S)

b) CPS AGENTS, PESTICIDES APPLICATORS

c) EXT. AGENTS, NGOs, RDAs, PHOT FW»ERS

d) WRAL RADIO BROADCASTING PROGRAM

5. SUBVEY t REPORTING 

a) GRASSHOPPER INSTAR

6. LOGISTIC OPERATION

b) VOOCLE t SPRAY EQUIPMENT REPAIR t 10JNT.

7. CHOP PROTECTION OPERATIONS

a) PHASE I (JULY-rtID AU3) : PEWJl/T BASINS SOUTH 
t CENTER, SOUTH OF PEANUT B. NORTH 
• GROUND i. AIR CONTROL.

CAIW5i.«CE, MATAM/BAKEL 
• nBOUND I MR CONTROL.

POPULATION OF PHASE I I II; 
VALLEY IF SEN. RIVER.
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OOP PROTECTION 

TRAINING CBNTEK 

(DAKAR)

)ADCASTING 

/, RADIO..)

CPS / 

( SURVEY DIVISION

CPS / REG 

( + AGRIC. INSPECTOR)

AGRIC. INSP+ CPS / DEPT + RDAs.

• ATA/CERPl -f'cPS / ARRON?; «T.CJ™B
•».........-."• PDA,,

TRAINING

INSPECTION

INTERVENTI,

REPORTING

NGOs, PILOT FARMERS, PRESIDENTS OF GP

*
SHEPPARDS, YOUTH, PEACE CORPS VOLUNTEERS, 

SCHOOLCHILDREN, WOMEN...

FARMERS

DIAGRAM OF GRASSHOPPER SURVEY & REPORTING IN SENEGAL

Table I

* WARNING STATIONS 

(R. TOLL,KOLDA, 

MSSIRA,NGANDA...J

* OBSERVATION POSTS 

(GOSSAS,SOKHONE..)

* TELEPHONES ( GOVER 

NOR, PREFECTURE , 

S/S PREFECTURE , 

AGRIC. INSPECTION,



r SUMMARY TABLE OF DIFFERENT CONTROL MEASURES
AND I

ON THE DIFFERENT STAGES OF GRASSHOPER 
ON LEVELS

GRASSHOPPER

INFESTATION

RATE

GENERAL
ISED

Sr-

INFESTED

AREA

SMALL

CULTIVATED

AREAS

* FALLOW

* GRASSLAND

* FOREST

* LARGE
CULTIVAT

ED
AREA

GRASSHOPPER

DEVELOPMENT

STAGES

NYMPHS

(STAGE: 1-4)

NYMPHS

(STAGE: 1-4)

NYMPHS 
(STAGE: 1-5)

ADULTS

NYMPHS

&

ADULTS

GROUND CONTROL

INSECTICIDE

DUSTING

(Propoxur 1%;

Fenitrothion

2.5%)

FORMULATION EC 
or ULV (Carbary
Malathion ,
Fenitrothion ,
Diazinon

CONTROL

MEANS

WAITING:
cereal bran +
dust
*DUSTING BAGS
*DUSTER
*BELLOWS

* UNIMOG

L *EXHAUST
*ULV SPRAYER

APPLICATORS

FARMERS

*CPS team
assisted by
pilot farmers 
selected from
rural
communities
or villages

AERIAL CONTROL

INSECTICIDE

*FORMULATION
ULV (Carbaryl 
Fenitrothion ,
Malathion ,
Diazinon)

CONTROL

MEANS

AIRCRAFTS

APPLICATORS

*PILOTS assist
by ground sup 
port (CPS, Ag
Ext. Agents,
Force, Health
Agents)

i^^^^^^^^^^^^^^^M
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Annex II

AIRCRAFT PERFORMANCE TABLE

Assumptions:

1. Three hours of boom time arc available on an average day. This would 

mean that approximately four hours of good spraying conditions are 

available to allow for time In turns and in the case of multiple loads - 

ferry time and loading time.

2. Small planes can usually be located within 15 minutes of the spray area. 

Large planes usually need 30 minutes or more.

3. In the case of multiple loads, rapid reloading of the spray system is 

available.

A. In some cases more acreage can be treated by reducing the load and making 

multiple loads.

/'



AIRCRAFT PERFORMANCE

Annex II

AIRCRAFT CATEGORY

SWATH 
Feet 
Meters

CAPACITY 
Gallons 
Liters

SPEED
Miles per hour 
Kilometers per hour

PERFORMANCE
Acres per minute 
Hectares per minute 
Acres per hour 
Hectares per hour

MALATHION/FENITROTHION 
Hours per load 
Acres per load 
Hectares per load 
Acres per day 
Hectares per day

CARBARYL
Minutes per load 
Acres per load 
Hectares per load 
Acres per day 
Hectares per day

D
AG WAGON
PAWNEE

100
30

150
568

100
161

20
8.2

1,212
491

2
2,400

971
4,000
1,620

48
960
388

2,110
855

C
THRUSH

AIR TRACTOR

150
46

400
1,514

125
201

38
15.3

2,273
920

2.8
6,400
2,590
6,400
2,590

68
2,560
1,036
5,120
2,070

B
PV-2
DC-3

500
152

1,000
3,785

200
322

202
81.8

12,121
4,905

1.3
16,000
6,475
25,600
10,360

32
6,400
2,590

12,800
5,180

A
DC-6
DC-7

750
230

3,000
11,356

240
386

364
147.2

21,818
8,830

2.2
48,000
19,425
48,000
19,425

53
19,200
7,770

38,400
15,540

Figures are approximate —— Spray conditions, ferry distance, length 
of runs, insecticide and fuel capacity, etc., etc. may increase or 
decrease these figures. Possible evening flying is not considered 
here either.
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