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JOINT FAO/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN
 

BURKINA FASO
 

1. INTRODUCTION
 

1. Burkina Faso, a largely agricultural country, suffered from
 
large-scale grasshopper infestations mainly Oedaleus senegalensis) in
 
1986; a total of 232,900 hectares were treated with pesticides, of which
 
20,900 hectares by grou i treatment and 212,000 hectares by aerial
 
spraying.
 

2. During these operations, a total of 314 tons of pesticide powder
 
and 61,000 litres of ULV liquid pesticides were used. This large-scale
 
campaign was made possible through the support of the international
 
community and by the decentralized organization of the Nationa! Plant
 
Protection Service.
 

3. As the risk of new infestations during the 1987 agricultural
 
season were very large, the international community again furnished
 
large-scale assistance to Burkina Faso's National Plant Protection
 
Service.
 

4. The mission, which visited Burkina Faso from I to 7 October 1987,
 
was charged with examining the development of the grasshopper
 
populations, the functioning of the monitoring and rapid alarm systems,
 
training, control operations, crop losses, the organization and
 
coordination structures involved and any long-term considerations.
 

5. The mission would like to thank all those who worked with it and
 
provided the information that is reflected in the present report.
 

2. THE DEVELOPMENT OF THE GRASSHOPPER SITUATION IN 1987
 

2.1 The Weather
 

6. In northern Burkina, the area in which grasshopper infestations
 
most frequently occur, the rainy season began late, except at
 
Ouahigouya, where 70.3 mm of rain were registered in the first decade of
 
June. In the areas of Dori and Djibo, some rain fell in June, but it
 
was not regular. Rainfall was below normal in the month of August in
 
all regions of northern Burkina; it only approached the norm in the
 
month of September.
 

2.2 The Grasshopper Situation
 

7. The first hatching took place in the Yatenga (Ouahigouya) where
 

the rains were not late. At Ramsa (36 km south of Ouahigouya) hatchings
 
of Oedaleus senegalensis were noticed n 12 and 13 June. At Bembella
 

(south-west of Ouahigouya) 4th and 5 instar hoppers were noticed:
 
hatching must have taken place in this area at the end of May. Because
 



4
 

per square

of low, badly-distributed rainfall, grasshopper densities 


the 8,030 hectares attacked in the
 
were very low, including in 


first phase, only 2,342 hec ares were
 
metre 


region of Ouahigouya; during the 

than 1/m , and did
 

treated. Grasshopper densities were often I or less 


in the same region, some
 
not therefore need treatment. During Phase II, 


450 hectares were attacked; grasshopper densities reached 3 to 4
 

and hoppers of various instars were frequently found together

adults/m 


species were Oedaleus
 
with the adults. The most commonly found 


Kraussaria anguilera. By 3 October, 290 hectars had
 
senegalensis and 


been treated.
 

(Dori, Djibo) the first hatchings

8. 	 In other regions of the north 


the rains; the irregularity of
 
were late, following the late onset of 


favour the development of the grasshoppers. Violent
 
these rains did not 


sand storms in the region at the beginning of the 
campaign seem to have
 

number of the first
 
in a mechanical destruction of a large
resulted 


hatchings.
 

of
 
9. 	 During Phase 1, 5,054 hectares were attacked in the jegion 


at very low densities (less than 1/m ); 3,168

Dori, most frequently 


hectares were 
treated. At Djibo, in the same phase, 107,639 hectares
 

576 were treated; densities
 
were infested with grasshoppers, of which 


common species at Djibo 

were generally very 	low. The most were
 

During the secund phase, rainfall was
 Acrotylus sp. and Pyrgomorpha tip. 

with edaleus senealensis at
 

higher, and 1,200 hectares were infested 

5 adults/m ; aerial treatment was
 

Tin Akoff at densities from 4 to 


carried out.
 

At Bogandg at the beginning of the second phase, in a strip of
 
10. 


m by 20 km long, 	 attacks by Hieroglyph4s

low-lying ground, 700 


10/m-,

daganensis and by Cataloipus fuscocerulipes, at 

densities of 9 to 


took place.
 

both the areas attacked 

11. At Dedougou, Kaya and Arbinda, 	 and
 

as well
At Dedougou, Pyrgomorpha sp. was noted 
densities were very low. 


as Oedaleus senegalensis.
 

very calm. Some
 
general, the grasshopper situation was
12. In 


all to prevent
of high density, above 

treatment took place in areas 


Although the grasshopper populations were not 
very


breeding and laying. 

were, on the other
 

attacks by armyworms 	(Spodoptera exempta)

large, 


a number of regions, and 10,410 hectares were
 
hand, very extensive in 


All areas infected by armyworms were treated.
affeited. 


2.3 Egg-pod surveys
 

end of the 1986 Campaign,
took place at the
13. No egg-pod surveys 

National Plant
 

nor at the beginning 	of the 1987 Campaign, because the 

At the
have adequately qualified personnel.
Protection Service did 	not 


in which laying had been noticed
 
end of the 1986 Campaign, the areas 


zones at risk, requiring more careful
 
were considered to 	be the 


1987 Campaign.
monitoring during the 
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2.4 The Effects of Control Operations on the Populations
 

14. An evaluation of the efficacity of treatment was undertaken three
 

days after each spraying. Mortalities of between 80 and 90% were
 

observed.
 

2.5 Residual Populations at the End of the Season
 

15. There were no large-scale infestations this year, and control
 

operations were undertaken in all regions where the grasshopper density
 

per square metre was high. Therefore, as the mortality rate was between
 

80 and 90%, the residual populations at the end of the season should not
 

be very large. Nonetheless, partly because the control campaign was not
 

yet over when the mission visited, it has not been possible to make any
 

firm estimate of residual populations.
 

3. SYSTEMS OF MONITORING AND RAPID ALERT
 

3.1 The Performance of the National Monitoring System
 

16. The mission which evaluated the 1986 grasshopper campaign
 

recommended the following:
 

- The improvement of training and education at all levels
 

- The development of a radio network to allow the rapid
 
transmission of data
 

- The strengthening of monitoring through the use of a helicopter
 
so as to better evaluate and follow the development of pest
 
populations.
 

- The more rapid transmission of meteorological data which would
 
assist in predicting the risks of grasshopper upsurges.
 

These recommendations were all implemented.
 

17. In the northern provinces the most menaced by grasshopper
 
infestations, the plant protection system was reinforced. Eight ground,
 
and three aerial units were set up, all with fixed or mobile radios.
 
The aerial teams were based at Ouahigouya, Dori and Djibo. The Chief of
 
the aerial unit is responsible for all operations in the area. Attached
 
to each aerial unit are two cr three prospectors. Each day, they
 
transmit by radio information on pests in their zone to the Directorate
 
of the National Plant Protection Service. These data form the daily
 
prospection record. This year, monitoring of the grasshopper situation
 
was largely carried out by the rural population itself. In each village
 

of the zones at risk, a Phytosanitary Intervention Cell (CIP), made up
 
of five farmers, was set up. Data flowed from the person responsible
 
for the CIP to the officers in charge of the agricultural sectors, who
 
transmitted them to the national aerial or ground control units. The
 
system, as set up, allowed the National Plant Protection Service to
 

rapidly identify the zones where hatching was taking place and to follow
 
the development of the grasshopper situation in all areas at risk.
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3.2 The Use 
 of Information 
 in the Management of Control
 

Operations
 

18. Data forwarded by the CIPs was 
the basis on which a decision was
taken as to whether populations 
were large enough to justify chemical
control. If densities appeared high, 
control was carried 
out by the
farmers themselves, 
under the supervision of the
the areas attacked appeared 
Sector Chief. Where
 

to be large, and where the crops were
relatively advanced, 
ground teams 
of the National Plant Protection
 
Service undertook control operations.
 

19. Helicopter prospections over 
 large areas allowed the
identification of the 
zones infested and, after a check by ground teams,
aerial control 
was undertaken when the grasshopper densities warranted
 
it.
 

3.3 Recommendations
 

20. This system was set up only 
for the 1987 grasshopper campaign.
In the medium 
term, it will be necessary to establish 
a monitoring
network for all food crop pests. 
 The network could build on the work of
the CILSS Integrated Pest 
Management project (observation posts
been built, personnel trained to take 
have
 

the necessary observations, and
equipment installed 
for meteorological purposes and 
 for biological
observations, motorcycles for transport have been provided, etc.).
 

4. TRAINING
 

4.1 Training Activities in 1987
 

21. A very large-scale training programme has been carried out. 
 Not
only farmers, but all professional categories 
of the National Plant
Protection Service, and the agents of what used to 
be the ORD (Regional
Development Organism) have benefitted.
 

4.1.1 Farmer Training
 

22. Between 15 February and 15 and
April, between 30 April and 15
May, 1987, farmers, organized into phytosanitary intervention cells,
were 
trained by the chiefs of the Phytosanitary Bases. 
were trained in this way, 
14,140 farmers
 

of whom 468 where women. Training covered,
above all, the 
 use of application equipment 
(powdering bags and
sprayers), precautions that should be 
taken when using pesticides, and
the identification of grasshoppers, but elementary 
monitoring and
reporting procedures were also taught. 
 In the two years, 1986 and 1987,
a total of some 
25,000 farmers have been trained.
 

The Training of Technicians
 

23. So as to train both technicians from National Plant
the

Protection Services and 
technicians from the 
ORD (Regional Development
Organism), training 
courses were organized in Burkina by FAO and 
GTZ
consultants and outside the country, in Niamey, by the CILSS Department
 

4.1.2 
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of Training and Plant Protection, and in Dakar by FAO. All technicians
 

in the National Plant Protection Service received some training in plant
 

protection, particularly in grasshopper control.
 

4.1.3 Training of Higher Level Personnel
 

24. 	 i) Four officers of the National Plant Protection Service took
 

part in a training course in Montpellier on the rational use
 

of pesticides and on grasshopper control iethodology
 

(8 January to 1.3 February 1987).
 

ii) 	 Between 4 and 15 May 1987, two officers of the National
 

Plant Protection Service participated in the training course
 

on "expertises acridiennes" at Montpellier.
 

4.2 Public 	Information
 

25. Posters giving information on precautions to be taken when using
 

pesticides were widely diffused. Public meetings at village level were
 

also organized to provide farmers with information on grasshopper
 

control.
 

4.3 	 Further Needs for Medium and Long-term Training
 

26. The training carried out by the FAO consultant, especially on
 

prospection methods, was extremely useful to the national technicians.
 

Training of such sort should continue and should include field visits.
 

So that Burkina Faso does not have always to fall back on foreign
 

assistance, it is indispensable to immediately train two National Plant
 

Protection Service officers in acridology. This training should be in
 

two parts:
 

- theoretical studies in a university able to provide a higher 

study certificate or the equivalent; 

- practical field work, which could form the basis of a Doctoral 

thesis. 

4.4 	 Evaluation
 

27. The training given meant that the personnel involved were much
 

more able tc undertake grasshopper control campaign. The training by
 

the FAO consultant was particularly appreciated: the fact -.hat he was
 
both an African and a grasshopper expert, who therefore understood the
 

local problems of the African countries, was largely responsible for the
 

quality of the training program.
 

4.5 	 Recommendations
 

28. Burkina Faso should receive two bursaries for studies in
 

grasshopper entomology as soon possible. Burkina should at the same
 

time agree that the two specialists should return, after their 3tudies,
 

to research work, monitoring, or control activities related to
 

grasshoppers. Until enough high-level national manpower has been
 

trained, consultants should be used for the local training of
 

technicians in the Plant Protection Services and of the farmers.
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5. CONTROL OPERATIONS
 

5.1 The Preparation of the Campaign
 

29. The planning of the 1987 Campaign began on 13 Nov mber 1986.
 
In the light of the large-scale infestations in 1986, and the operations
 
against them, it was assumed that infestations would be similar in 1987.
 

30. The plan therefore assumed that, in Phase I, immediately followed
 
the onset of the rains, ground control of some 50,000 hectares, and
 
possibly aerial control of some 100,000 more hectares, would be
 
necessary. In Phase II (control operations against adult grasshoppers
 
in the ripening crops), aerial control of some 275,000 hectares was
 
provided for, as well as ground control of some 25,000 hectares.
 

31. In December, requests were made to donors for insecticides and
 
other inputs for the campaign. As a result, the necessary inputs were
 
delivered during the first six months of 1987, which allowed the
 
National Plant Protection Services to organize three aerial intervention
 
units and, eight ground teams in May 1987.
 

32. The plan included, in Phase I, extensive control operations with
 
dusting bags by farmer brigades. For this reason, more than 14,000
 
farmers, from 362 villages, were given one day training courses. This
 
training was vital element in the campaign, because the early
 
destruction of a large number of grasshoppers would greatly facilitate
 
the rest of the campaign. Large quantities of insecticides were
 
transported from Ouagadougou to the three aerial bases at Ouahigouya,
 
Djibo and Dori.
 

33. Some 77,000 litres of pesticides, the equivalent of 365 drums,
 
had to be transported to the bases. Four vehicles were borrowed from
 
the Ministry of Family Welfare, and two lorries from UNICEF, which also
 
provided drivers and covered the incid!ntal costs of the operation.
 

34. Apart from insecticides for aerial operations, 583 tons of
 
Propoxur dust were distributed to the eight ground control teams, which
 
further distributed it locally amongst the villages for use against the
 
first hatchings.
 

35. On the basis of the distribution of populations at the end of the
 
1986 season, the three aerial units were stationed to the north-west,
 
north, and the north-east of Ouagadougou.
 

36. Almost all of the equipment and supplies necessary were in place
 
by the end of May. A lack of vehicles and mobile radios meant that a
 
number of teams had, at the beginning of the campaign, only two vehicles
 
with radios, instead of the three that had been planned.
 

37. The vehicles provided by Italy arrived later and ground control
 
units are now up to strength. Some supplies came late, because of
 
transport problems between the port of Abidjan and Ouagadougou. This
 
problem arose from the fact that a number of donors do not agree to pay 
transit costs, even though these are different from import charges. In 
fact, all donations to the campaign were free of tax. 
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38. So as to increase operational efficiency, all control units were
 

made directly responsible for their own petrol supply.
 

39. Detailed instruct .ons were also given on the data to be daily
 

transmitted to the ceatral Plant Protection Service in Ouagadougou,
 

which included:
 

- prospection and reporting;
 

- control activities;
 

- proposed activities;
 

- ocher information. 

5.2 Funds and Supplies Available
 

40. The Ministry ot Agriculture covered the salaries of the regular
 

Plant Protection Service personnel (eight high-level officers and twenty
 

medium-level officers (technicians)) and of drivers. Two drivers were
 

also temporarily secunded to the campaign by the Ministry of
 

Agriculture. Temporary additional staff, drivers and labourers, were
 

employed with funds made available by donors for general operating
 

expenses.
 

41. Tents for the ground teams were made available by both donors and
 

the Ministry of Popular Defense. The number supplied is not cited
 

anywhere, but there were 18 at least in the province of Yatenga alone.
 

Assistance given by the donors reached over US$ 3 million. The largest
 

element was pesticides, but some US$ 578,000 were made available for
 

operating expenses (See Annex II). Application equipment, vehicles, and
 

flying hours were provided, and costs of training and technical advice
 
were also covered.
 

5.3 Control Operations Undertaken and the Areas Treated
 

42. During the brief period the mission passed in the country, it was
 

not possible to obtain complete information on the size and precise
 

location of all infestations treated. Nonetheless, a number of general
 

remarks can be made: the first and most important is that control
 
operations were on a much smaller scale than had been expected.
 

43. Large-scale hatching occurred in the north-west and in the
 

north-east of Burkina Faso, w'ich confirmed that the aerial units at
 

Ouahigouya, Djibo and Dori had been correctly placed. Hatching was
 

observed in the middle of the month of June, following the first rains.
 
These early rains were nonetheless followed by a period of dryness, with
 
high temperatures and sand storms. The sandy winds and dehydration
 
destroyed a large proportion of the young hoppers.
 

44. Phase I of the campaign, against the first hatchings, was largely
 

carried out by the farmers. A helicopter was used for 49 hours of
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prospection and reporting. 
 According to National Plant Protection
 
Service, a total of 9,062 hectares 
were treated. Most of this area was
 
treated by the farmers themselves, but the Plant Protection 
Service
 
intervened in a number of 
places where the grasshopper populations were
 
heavy enough to make this necessary. Large areas were treated by the
 
teams of Ouahigouya (2,342 hectares), Dori (3,168 hectares) and Bogand6
 
(1,543).
 

45. All control operations in Phase I used Propoxur dust. The
 
equipment available included a large 
number of battery powered ULV
 
sprayers and motorized knapsack sprayers and dusters. 
 Though it was
 
originally intended that 
they should be used by the farmers, the
 
National Plant Protection Service did not believe that they were
 
sufficiently trained to 
use them well. Further training is envisaged.
 

4b. At the time this report is being written, Phase II, including
 
aerial control in the region of Tin Akoff, 
is still been carried out.
 
The National Plant Protection Service does not believe that the level of
 
infestations 
surpasses their intervention capabilities, and remains
 
confident that the grasshopper populations will be reduced to 
acceptable

levels. At the time of con.5rol activities being launched,- grasshopper
 
densities were four adults/m .
 

5.4 	 Evaluation of the Efficiency of Control Activities
 

47. Control activities were very limited, because of the low
 
grasshopper densities. No treatment 
occurred without prospectors first
 
checking the reports and confirming that the densities observed were 
sufficient to need treatment. The interventio 2 thresholds fixgd by
National Plant Protection Service were 9 hoppers/m and 4 adults/m . 

48. The efficiency of the 
treatments undertaken is systematically

evaluated by comparing the grasshopper densities before, and three days

after treatment. The efficacy of treatment in 
Phase I is estimated
 
between 80 and 90%. 
 In no caseE was treatment judged inefficient.
 

5.5 	 Evaluation of the Pesticides, Equipment and Aircraft Used in
 
3prayinj
 

49. No pesticide tests were carried out 
in Burkina Faso during th!.'3
 
campaign. 
 In general, the dosage rates indicated on the labels of the
 
products used were followed. The farmers used Propoxur I or 2% dust at
 
120-200 gr. of a.i./ha. For ground 
treatment, powder formulations were
 
preferred to more concentrated formulations, because farmers, and the
 
staff of the Nationa. Plant Protection did not have the training 
or the
 
necessary experience to use UJV formulationa, or simply more
 
concentrated for'mulations.
 

50. Small-scale operations were carried out by the farmers with
 
dusting bags; motorized knapsack sprayers 
were 	used by rhe staff of the
 
Plant Protection Service. For 
large-scale ground treatments, .here had
 
been training in the use of icronair AV 7000 ULV sprayers mo'nted on 
trucks. All the necessary preparations had been made for aerial 
control, but, this year, very few aircraft were used. The use of

helicopters fur survey in distant and difficult regions is necessary and
 
should be recommended.
 



5.6 mpact on the Environment
 

51. The very limited scale of control operations meant that the
 

impact on tbe environment was limited. The precautions that were
 

observed during operations ill limit
control .. certainly secondary
 

effects. In all operations, care was taken to avoid water courses and
 

inhabited areas. Posters detailing security measures to be observed
 

during and after pesticide application were widely distributed. The
 

evaluation mission noted, at Ouahigouya, that safety and health measures
 

(the cleaning of protective clothing, boots, gloves, etc.) were
 

respected.
 

6. CROP LOSSES
 

6.1 Report on Crop losses
 

52. At the time of the evaluation mission, no significant crop losses
 

have been noted. It will therefore be necessary to wait until the end
 

of the agricultural season before attempting to evaluate them. That
 

there is no serious crop damage can be imputed both to the low
 

population levels and to the efficient control campaign carried out in
 

the few zones where population densities were high.
 

6.2 Cost/benefit Analysis of Control Operations
 

6.2.1 Costs
 

53. Costs include:
 

a) Government contributions, that is the salaries of the
 
permanent Plant ProtectionL personnel, the cost of 194 connes
 

of Propoxur and of some of the necessary equipment. The
 
analysis does not include this contribution, which was not
 

costed.
 

b) Donor contributions amounting to more than US$ 3 million
 
(source FAO: situation at 10 August 1987).
 

6.2.2 Benefits
 

54. Donor contributions can be considered as a form of "insurance" 

with the aim cf sparing the people of the Sahel serious food shortages 
which might have been caused by grasshopper damage. The agricultural 

area which might have been attacked by grasshoppers in Burkina Faso has 

a total potential cercal production 831,530 tons (source FAO: 1986 

evaluation report). Ac the market price of FCFA 90/kg, the value of 

this poten:ial cereal production may be estimated at USS 250 million. 
The donor zontribution of US$ 3 million, seen as a form of "insurance", 

therefore cost abuout 1.2% of the potential przduction, which appears 
very reasonable when taking into account the real threat that the heavy 

grasshopper infest-tions at the end of last year posed. Moreover, it 

should be noted that a large part of these contributions will remain of
 

use for a number of years, thereby contributing :o the reinforcement of
 
the National riant Protection Service.
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7. ORGANIZATION AND STRUCTURES
 

7.1 The Role of the National Coordinating Committee
 

55. This Committee, which included the Ministry of Agriculture, Plant
 
Protection, the Donors, and Regional and International Organizations,
 
has a very important role to play in:
 

- evaluing the needs of the campaign;
 

- finding finance and supplies rapidly as the needs are
 
identified;
 

- reallocating, when necessary, some of the assista ice pledged;
 

- monitcring the grasshopper situation and operations.
 

56. Within the larger Committee, a technical Committee was formed,
 
and included experts from the National Plant Protection Service, the
 
Canadian expert with Plant Protection, and the consultants supplied by
 

FAO, USAID and Italy. This committee made following the grasshopper
 
situation at the end of the first phase much easier. The National
 
Coordinating Committee maintained permanent and useful liaison bet'ieen
 
the National Plant Protection structures and the donors.
 

7.2 Emprovements to the National Plant Protection Service
 

57. Apart from protecting food crops, the two years of campaign
 
against grasshoppers have:
 

- begun training the necessary national personnel in all aspects
 
of grasshopper survey and reporting.
 

- provided a stock of pesticides and equipment (Unimogs,
 
4x4 vehicles, radios, sprayers, protective materiai);
 

- made the national authorities and public opin'on, as well as 
the donors, aware of the importance of plant protection in a 
strategy of food self-sufficiency. 

7.3 The Role of the Regional Organizations
 

7.3.1 CILSS
 

58. CILSS has worked for very close collaboration between the various 
countries of the Sahelian sub-region. Nonetheless, there are many 
difficulties in the rapid transmission of information. A number of 
solutions for comin3 ye-rs are under consideration, in particular the 
establishment of common radio frequencies. The Plant Protection
 
Department (DPV-CILSS) organized a workshop on the judicious use of
 
pesticides, and the regular programme trained the technicians in
 
acridology.
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7.3.2 OCLALAV
 

59. As Burkina Faso did not suffer from Desert Locust infestations,
 

it was impossible to judge the role of OCLALAV.
 

7.3.3 PRIFAS
 

The SAS Operation organized in 1986 by PRIFAS continued in 1987.
 

Its objec.ive is to better follow the development of grasshopper
 

populations in the Sahel. The information generated is transmitted in
 

a se.ries nf letLers. This information did no* allow good prediction.
 

It was more useful as an overview of the grasshopper situation and its
 

more or less short-term consequences. Collaboration with tne National
 
of
Plant Protection Service will allow, in future, better collection 


information on grasshoppers. PRIFAS also organized a course entitled
 
1expertise acridienne", and a course on the rational utilization of
 

pesticides in grasshopper control, at Montpellier.
 

7.4 The Role of FAO
 

61. The FAO training consultant organized excellent theoretical and
 

practical training courses, which were much appreciated by the
 

participants.
 

62. In the 1986 Campaign, the FAO Representative was Secretary of the
 

National Coordinating Committee and at the same time played an important
 

role in setting up the structures for ground and, above all, aerial
 

control. This year, the Secretariat to the Committee was assumed by the
 

National Plant Protection Service which also managed the control
 

campaign and all operazions involved, so that FAO's role became that of
 

an advisor. This is a positive development.
 

8. FOLLOW-UP AND LONG TERM CONSIDERATIONS
 

8.1 Stocks at the end of the 987 Campaign
 

63. The mission noted that chemical control in the first phase was 

much less than had been expected. The development of tie second phase, 

at the tin'e of its visit, suggested that there would be large stocks of 

pesticides remaining over at the end of the campaign. It will
 

nonetheless be necessary to await the end of the second phase for a
 

definitive evaluation of the stocks.
 

64. The equipment that was supplied (vehicles, radios, unimogs and
 

spraying equipment) will be available for future campaigns.
 

8.2 The Use of Empty Pesticide Containers
 

63. Some of the drums ia- which liquid pesticide was supplied have

been used to mix powders intended for seed protection. 

66. Other drums will be buried by the Army, which has been requested
 

to dig suitably large and deep holes.
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8.3 Preparations for Future Years
 

67. Following the infestations of this year, it will he necessary to
 

define the zones at risk next year, and to increase monitoring
 

activities in them.
 

A8. Building on the experience of the CILSS Integrated Pest
 

Management Projeot, a monitoring network for crop pest should be
 

installed.
 

8.4 The Long-term ImprovemenL of Crop Protection Structures
 

69. The equipment that was supplied greatly strengthened control
 

teams, and allowed rapid liaison between the phytosanitary bases and the
 

central Plant Protection Service at Ouagadougou. The training given to
 

Plant Protection staff improved their knowledge on the various
 

grasshoppers, and of control operations, particularly aerial, as well as
 

of environmental protection.
 

9. RECOMMENDATIONS
 

70. The Government of Burkina Faso, the Donors, and all who took part
 

in the control campaign against grasshoppers should be congratulated for
 

its effective preparation and implementation.
 

71. Nonetheless, following two years of emergency campaigns, there is
 

a risk that a large number of the farmers and the staff of the Plant
 

Protection Service have become too used to chemical control and believe
 

it the only possible method. They must be taught that the large-scale 

use of pesticides should only be resorted to when absolutely necessary, 
and that it can have potentially dangerous effects on people, animals, 
and the environment. 

72. It is therefore necessary:
 

a) to establish a minimum intervention threshold to and apply
 
this;
 

b) to systematically evaluate control operations for secondary
 

effects on humanity, animals and on useful insects, and
 

phytotoxicity;
 

c) to include information on the secondary effects of pesticides
 
in training programs for farmer- and for the staff of the
 

Plant Protection Services;
 

d) to give greater priority to those measures which can help
 

limit the large-scale use of pesticides (that is, monitoring,
 

rapid alert and spot treatments).
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73. There is a risk that the pesticides which were not used (above
 

all Propoxur powder) will deteriorate before they can be used. To avoid
 

this, the National Plant Protection Department needs assistance in:
 

- developing and implementing a modern system of pesticide
 

storage, which will allow for pesticide detprioration;
 

- ionitoring the potency of pesticides in stock, by chemical, 

'biological and laboratory methods. 

74. The training of farmers and the staff of the Plant Protection
 

Services should continue: qualified consultants should be charged with
 

this. Two higher-level staff members should be trained in acridology,
 

with their practical work taking place in Burkina Faso.
 

75. A permanent network to survey food crop pests should be set up,
 

so as to allow rapid warnings and localize control operations, thereby
 

avoiding emergency programs with lprge-scale spraying.
 

76. 	 The organization of the rural population into phytosanitary
 
so they may progressively
intervention committees should continue, that 


take over ground control of their crops. The National Plant Protection
 

Service would then iritervene only against 	large-scale infestations.
 

77. It would be adviceable for the donors to agree to cover pesticide
 

transit costs. The Government of Burkina Faso shculd take all necessary
 

measures so that any gifts which arrive at the airport, or at the
 

station, are immediately collected, thereby avoiding storage charges.
 

78. For iO years now, Canada has assisted the National Plant
 

Protection Service, and should be both congratulated and urged to
 

continue this support in the same fields as before. For the proper
 

reinforcement of Plant Protection, other assistance, both medium and
 

long-L.crm, to cover sectors which the Canadian funds do not provide for,
 

should be considered. Emergency campaigns are not a long-term solution
 

for the production of food crops; the only real solution lies in
 

adequately reinforcing the National Planr Protection Service and in the
 

effective participation of farmers in the protection of their own crops.
 

The mission noted that the Netherlands has already sb rn an interest in
 

contributing to this work.
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JOINT FAO/DCNOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN 

CAMEROON 

1. ACkQOWLEDGEMENTS 

1. The evaluation team wishes to thank the persons encountered
 
during its mission for their open and fruitful discussions and their 
willingness to spare their time, even during the weekend.
 

2. EVOLUTION OF T1HE GRASSHOPPER AND LOCUST POPULATIONS IN 1987 

2.1 Organization of the Plant Protection Service
 

2. The structure of the Plant Protection Service of Cameroon 
generally, and in the Far Northern province in particular, are depicted 
in Annexes iI and IV. The central organization for plant protection at 
provincial level in the Far Northern Province is the Phytosanitari Base 
at Marcua, where planning and decision making are carried out. A stock 
of control equipment and pesticides is maintained, under supervision, at 
the arcua base. The orovince is divided into several deoartments (Far 
North: 6; North : 4) each of which houses a Phytosanitary Brigade. This 
brigade coordinates crop protection at departmental level and carries 
cut surveys and control operations. A brigade normally consists of 5-10 
people who have been trained in surveying and primar- pesticide 
applications (survey scouts/sparymen). The monitoring of grasshopper 
oopulations was carried out largely, however, by the extension agents in 
the villages. 

3. They report to the brigades, where oest outbreaks are concerned., 
but, for administrative purposes, are part of the Departmental 
Agricultural Committees. The FAO consultants are based at the Far 
Northern Phytosanitary Base in Maroua. Central coordination of 
grasshopper control was carried out at the Plant Protection 
Sub-Direction (Operations Department) in Yaound6. 

2.2 The weather
 

4. The first rains in the north of Cameroon fell around 25 May and 
lasted for a week (>100 mm). After these rains, a dry spell was recorded 
until the end of June. The months of May, June and July were much drier 
than in 1986 but in August and September normal amounts of precipitation 
were recorded. October has been dry to date. Data on the movement of the 
Intertropical Convergence Zone were not available. 
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2.3 The grasshopper and locust situation 

5. The first hatchings of Cedaleus senegalensis took place in 

mid-June. Infestations were very localized and generally comprised 

relatively small areas of wild vegetation. Grasshoppers were seldom 
season.found in sorghum or millet fields in the early months of the wet 

Until the end of August, the major species encountered was
 
(Annex 5).0. senegalensis and, to a lesser extent Aiooclus simulator 

found in the Far Northern province. TheThe highest densities were 
drought during June and July is thought to have caused a considerable 

reduction in the pcpulations of 0. seneqalensis, and the species did not 

reach the expected high densities over large areas. Heavy rains in 

August flooded great parts of the flood plains in the north of the 
reduction in grasshoppercountry and probably caused another 

becamepopulations. In September and October, other species more 
cognata, Ornithacrisprominent, such as Acrida bicolor, Pvrcmoroha 

Cataloicus cvmbiferus and Aioicous simulator. The latterturbida, 

species was found locally t high density on the drl flood plains in
 

October, when off-season sorlhum \Moussakwa) is planted.
 

2.4 Egg-o d surevs 

nor are any6. ~No egg-pod surveys were carried out last year, 

olanned for the forthcctmig dry season. Because of the very patchy
 

distribution of infestations and the large amount of manpower that would
 
surveys are not considered very efficient. Monitoringbe needed, egg-pod 


concentrated, rather, on establishing the distribution of hoppers after
 

the first rains.
 

2.5 Effect of control coerations
 

7. The first treatments against 0. seneqalensis were carried out in 

mid-June by the staff of the Plant Protection Service, and by farmers 

using dust formulations. These dust Lreat-ents were not very effective, 
were carried cut by the PPS brigadesand therefore, further treatments 


using liqui.d fornilations, which were more efficient. Treat:ments during
 

the rainy season, mostly carried out in wild vegetation, caused local
 

and often temporar- reductions in grasshopper pcoulations. Infestations
 
of A. simulator in off-season sorghum were bei ng treated with liquid
 

of these treatments is doubtedformulations in .ctoer. The efficinc'y 

by the evaluation ission. By 31 Seopnber total of 13.069 ha had been
 
treated (phase I + phase I) but spraying continued.
 

2.6 Pesidual Poulations
 

the relatively low :ccuiaticns of . senealensis i:I8. Because of 

1987, high initial infestations of lie scecies are not -xcect- at the 

A naturalbeginning of the 1988 rainy season. return to normal, 
.eicn. 1h, orotectionWcal plantpopulation levels can be exccted in 


experts excect that an increase in noulation levels of the ninor
 

species (observed in 1987) will continue in 1988. Hc-2ver, massive 
not, these simulatoroutbreaks are of species expected. Aiolcous may 

possibly cause damage in rainfed cultures neighoouring flood pla,.ns, at 

the start of the rainy season of 1988, but this is by no means certain. 
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3. MONITORING AND EARLY UNING SYSTEMS 

3.1 Performance of the national monitorina system
 

9. Monitoring was carried out by agricultural extension workers who
 
had received some training in acridology, and by fild scouts
 
specifically trained for the job. Extension workers are based in the
 
agricultural starions in the villages themselves. Fifty mobilettes were
 
distributed among these agents to improve their mbility. All
 
grasshopper data were compiled on standard forms (Annex 8) by the agents
 
and handed in to the Phytosanitary Brigade of the department at least 
once a week (petrol for the robilettec was distributed to these brigades 
and was used as an incentive for the correct and speedy completion of 
the forms). Further monitoring was carried out by brigade personnel. In 
the Far North, 56 survey scouts/spraymen had been trained for this work. 
Al1 brigades were equipped with a radio and were in daily contact with 
the Phytosanitary Base in Maroua. This network all-ed the fast and 
detailed exchange of information. Control equipment was kept with the 
Brigades and was therefore ready for rapid treatment. The Phytosanitary 
Base in Maroua housed the two FAO Consultants charged with the overall 
technical coordination (an acridologist and a logistician). 

3.2 The use of information for control ooerations 

10. The reports handed in by the extension agents and scouts served 
as the basis for decisions on the need for control operations. The 
quality of this information could not be a-ssessed by the evaluation 
team. However, given the s-muts and control teams relatively short 
exoerience with grasshopper surveys, these data were probably not always 
sufficient to make correct decisions on control coerations.
 

Ui. However, the evaluation team would emhasize the great importance 
of the existing monitoring system: in a very short time, the provincial 
Plant Protection Service, together with the FAO consultants, has 
succeeded in establishing an effective network in which rapid exchange 
of information is possible. This structure should therefore be 
maintained and strengthened. Funds must be, in the future, be made 
available to include the monitoring of other pests and food crops 
diseases.
 

12. According to PRIFAS, Ill copies of the SAS Bulletin were 
distributed in Cameroon. However, these do not appear to have reached 
many decision-Takers in the northern provinces. The bi-weeklv 
grasshopper prediction -,aDs produced by AGRHvMET in Niger were not 
available to decision-makers in the Far North. 

3.3 Reccmmenciations 

13. 	 1) Egg-pod surveys should be carried out at least in those areas 
which are known to be potential sites of high infestation. 
These surveys enable realistic estihates of likely grasshopper
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hatchings, and of the financial or material requirements, and 
need to be carried out early in the year.
 

2) 	 The grasshopper mnitoring network in North Cameroon is of 
high value, and should be maintained and strengthened. The 
assessment of other L-rortant pests and diseases has to be 
included in future. 

3) 	 In order to implement recommendation 2, training activities 
must be increased at all levels: at the level of scouts and 

extension workers for the improvement of pest surveys in the 
field, and at higher levels for Lhe improvement of the 

technical decision-making capabilities for pest assessment and 

control. 

4) 	 Efforts to make farmers more aware of the importance of 
monitoring potential pests in and around their own fields 

should be continued and increased. This is a key both to an 
effective early warning system and to the increased 
integration of farmers in early season control. 

5) 	Contacts should be established between the provincial olant 
protection services and PRIFAS/AG='_ ET for the exchange of 
information. SAS bulletins and forecast maps should go 
directly to the provincial PPS-base, so as to prevent delays. 
The data-for-ms presently used by the field scouts should be 
replaced by the standard PRIFAS/SAS forms (which are used in 
most of West Africa). These grasshopper infestation data 
should be sent regularly and directly from the provincial PPS 
to AGHRYMET. Only in this way can tr-. biomodel in use at 
AGHR=ET hope to make accurate predictions of grasshopper 
outbreaks in the north of Cameroon.
 

4. TRAINING
 

4.1 Training activities in 1987
 

14. Training played a key role in the 1987 campaign. The FAO
 
consultant developed two short practical courses. The first concerned 
control strategies and the safe utilization of application equipment, 
and was given between April 21 and 30 by the consultants Souxmare and 
Praker to 199 agents from the northern provinces. The last three days of 
the course were also attended by spraymen, scouts and agricultural 
monitors. The sr.cond course, fran 11-14 Mav, -,s develcced for the 27 
newly- recruited scouts wno nieded training .n sur-iev and arolication 
technicues (Annex V1). 

15. In addition, two senior staff meber: fran natcnal h--cuarters 
attended intensive short ccurse abroad, ene in "exzertses acri 4iennes" 

at PRIFAS, and the other in aerial application at Cranfield, in the K. 

16. The FAO consultant ,4rked conscientiously to upgrade each 

brigade's kncwbedre of practical acridology, and encouraged agents to 
put together their own reference collection (at Marcua, even the 
secretary has hur :wn). 
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17. Villagers were mobilized through direct contacts, i.e. through 
village meetings, called by the extension agents who lived within the 
district. No oosters, pamphlets, or radio prograames were used. Although 
villagers willingly cocoerated in dust applications in their fields, 
difficulties were frequently encountered in persuading them to treat 
infestations outside their own fields, as was the case with most 1987 
infestations. 

18. The 1987 training programme was more far reaching than the 
programm of 1986 which was given to only 23 agents. The courses were 
too short, however, to provide adequate training for so disparate an 
audience (which included Brigade Chiefs, District Officers, Outpost
 
Chiefs, etc.). The daily technical advice of the FAO Consultant was 
undoubtedly of greater value than short courses would have been in 
creating a small nucleus of qualified staff. In future, the 
diversification of training should be emphasized. It should also include 
at least three days of training techniques, so that each agent is better 
equipoed to train othars. It is estimated that 2,000 farmers were 
trained in dust aoolication in 1987. 

4.2 Recormeridations 

9. 	 1) Further short-term training courses should be planned in 
collaboration with CREPHY (le Centre regional de formation 
phytosanitaire de Yacund6), with the aim of developing the 
participants' ability to set measurable objectives for survey 
and control, and to facilitate the preparation of training 
aids. 

2) 	 The local extension services' training officers, such as those 
of DODECOM, should be invited to participate, so that their 
agents can also be trained in grasshopper control. 

3) Flip 	charts, pamphlets and posters should be prepared as an 
aid agricultural monitors to transmit the message to 
villagers. Radio spots should be used by local authorities to 
encourage vi] lage participation, and should include interviews 
with the local farmers. 

4) 	More funds should be orovided for short-term training at 
PRIFAS and to ensure Caneroon' s participation in regional 
workshops. The ncminees, however, should come fron the best 
workers )f the northern provinces, not frcn national 
headquarters. Attendance at short courses should be used as 
an incentive for good work. 

5) 	A pesticide application/certification course shculd be 
develoced ard L-iu!,,nL,..- Tris will te especrall: iortant 
if it is decided that farmers should use ULV rather than dust 
formulations.
 

6) 	 Curriculum items cn grasshopper control should be developed 
for use in technical agricultural schools in the northern 
provinces.
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5. CONTROL OPERATIONS
 

5.1 The organization of the campaigns 

on 12 March, 1987,
20. A National Coordinating Committee was formed 

and includes representatives of the Crop Prodtection Services, of 
Lhe USA, the EEC, the

relevant Ministries, of FAC ard donors such as 
israe,United Kingdom, C>,nada, the Federal Republic of Germany, 

and the African Development Bank. A two-phase control
Belgium, France 

donors by the Crop 	 Protection Service on 17
plan was presented to the 
March and approved on the same date. 

on the early season 	control of early
21. Phase I was 	 to concentrate 

in 15,000 ha of cropland and 75,000 ha of adjacent
instars nymphs 
fallow, forest or pastureland. The cropland was to be treated by the 

The other target areas were to be

farmers themselves, using dusts. 


six mobile CPS teams equipped with motorized equipment, such
treated by 

Limited aerial interventicn by fixed-wing
as the Micrcnair AU 7000. 

built up beyond the caabilitvaircraft as envisaged, if infestations 

of the grosund teams.
 

22. 	 Phase :1 was to concentrate on aerial apolication of =V 

10,000 ha of cropland and 70,000 ha of forest,formulations over 

pastureland and fallow.
 

23. The budget for the two-phase plan was estimated at US$ 2 million. 
US$ 350,000 and requested an

The Governrnt contribute supplies wo-rth 
of US$ 175,000 from 	the national Treasur! for earlyernergenL allocation 

of Tcbilettes. Donor contributions season training and the ourohase 
tota±'ed US$ 1,153,120. The combined resources of the donors and the 

to 84% of the original budget estimate. The
host Government amounted 

was US$ 9.80 (comparable to the
projected costs of each hectare treated 

in other Sahelian countries).costs of the canaigns 

weakest point of 	 the control plan was a tendancy to
24. The 
exeggerate the threat posed by the grasshopper and locust ccmrtle. it 

presented crisis situations, in .,hich "nearly 400,000 ha of food crops 

zone of the Far Nor-th province risk complete destructionin the outbreak 
before maturity if the first generation of grasshcoppers and locusts is 

in fact, such crop loss would only have been possible
not controlled". 

if massive outbreaks of edaleus senealensis had councided with 

Data from late seascn survey in 1986 didgregarious locusts upsurges. 

not support this hyp-ftnesis.
 

25. 3y insisting too midn on the ".mergency" 3scect of the 

grasshopper problem, the National Croo Protection Servize lost an 

opportunity 	 to use the FAO expertise and donor suooort made available to 

develop a strategy to address the regular annual problem of mccdest 

losses in the north, and to establish grasshopper pcoulaticngrasshopper 
more extensive campaigns when these were,thresholds which ,rculd trigger 


in fact, necessary.
 

26. Since the actual grasshopper problems varied gr2atly from those 
were carried out also differedoredicted, the control activities which 

from those planned.
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5.2 Funds and inouts 

27. The resources made available for the 1987 Campaign by the 
Government and donors are presented in Annex VII. It is important to 
note that, in the Far Northern province the Government of Cameroon 
provided an additional 27 temporary staff for pest scouts, bringing the 
.:otal staff to over 92. They used thirteen vehicles, nine of which are 
practically new. Their work was supplemented by 50 agricultural 
monitors, who were based in key villages, and used mobilettes for 
transoorc. 

28. Unfortunately, the arrival of the donated cammodities was often 
delayed by sea transport time, and by difficulties in extracting the 
goods from the Custo ms ct Douala. To date, several important items such 
as the six Land! Rovers from the UK, and the remaining 100 tonnes of 
Proooxur dust, have still not been received. 

29. ie execution of the field cxmaign was complicated by the lack 
of an operating budget provided by the Camerocn Government. The Crop 
Protection base in Maroua at present owes USS 6,000 in unpaid vehicle 
repair bills. -uel coupons are traded for spare parts and repair 
services. 

30. The 27 temorar/ emloyees have not yet received their salary, 
after three rnths Df service, and their future conversion to oer-nanent 
status is still uncertain.
 

31. On the whole, however, the resources received exceeded the 
minimuim needed to ensure protection of the crops against the principal 
grasshoppe: and locust species. 

5.3 Control activities
 

32. Annex V presents tne Phase I control operations effected in 1987, 
up to the end of August. At that time, 10,042 ha had been treated, out 
of 33,352 hectares infested at densities which varied from two to 50 
grasshopersim2 . Alrnost all treatments were effected in uncultivated 
areas. According to the FAO consultant, only 300 hectares were treated 
by villaqers using dust formu.ations, alrrost all the rs bes,,ing treated 
by the ohytosanitaL3/ brigades. 

33. in Phase i1, the grasshopper infestations were much less than 
anticipated, except for Aiolonus so. This soecies is currently found in 
abundance in many areas of dry-season sorhum. iowever, since the 
sor-nhum plants ecrme resistant ro grasshcoper attack if they zur-7ive 
for a week after transolartaticn, it is doubtful wnet-her losses will be 
serious, except for limited areas. The areas controlled in the last 
weeks, with Micronair AU 7000 and motorized backpack ristblo,.,ers, have 
not exceeded 4,000 ha. 
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34. The control operations carried differ sharply from what was 
planned, as the following table shows: 

Planned 	 Executed Degree of Ccmpleticn 

Phase I
 

15,000 ha of cropland 800 ha by farmers 5% 
by farmers using dust 

1,190 ha (max) 8% 
by the brigades 

75,000 ha of fallcw 8,052 by brigades 14% 

by brigades 

Phase II 

10,000 ha of crops 4,000 ha of crops 40% 
by air by ground 

75,000 ha of fallow 2,300 ha by ground 3%
 
by air
 

35. The discrepancy between tbo surface areas actually treated and 
treatments planned is probably due tr three --tors: 

i) an under-estimation of the difficulty of pesticide
 
application;
 

ii) 	 unfavcurable meteorological conditions for the large-scale 
development of 0. senegalinsis populations; and 

iii) 	an over-estimation of t ,e seriousness of the grasshopper 
threat.
 

36. There were several oroblems with the aoplication of pesticides. 
Farmers were reluctant to apply dusts outside of their own olots. They 
were also dissatisfied with the slow knockdown and ooor mortality rates 
of the three dust formulations used. If we asamne that 2,000 farmers 
were trained Ln the use of dust formulations, and were given supplies, 
then the total area treated suggests that eacn used less than 7 kg 
(sufficienL for Less thn a hectare): eit"her the training was 
insufficient to rrotivate the farmers, or the agents who were sunocsed to 
train the farners did not do so prcperly. 

37. Much of the area treated by the phytosanitary brigades was 
fallow, woodland, or oasturelands, with grasshcccer densities far below 
the treat.7ent threshold of 25/m' established by meeting of December 
1986 in omce. 
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5.4 Pesticides, spraving equipment and aoolication techniques 

38. The most common type of application equipnnt was the motorized 
backpack mistblower, using emulsifiable concentrate (EC) formlations 
which have to be mixed with clean water. Usually the brigade had to 

haul sufficient water from the larger towns to the fields, in order to 

effect treatment. The evaluation mission does not consider such
 

application methods practical for the Sahel.
 

39. There was a confusion over the correct use of the Mironair AU
 

7000 sprayers: for example, it was reported that three of the six 

sprayers lacked the support arm for vehicle mounting when, in fact, only
 

three vehicle-frountable sprayers had been provided: the other thiree 
blowers/reservoirs are intended to be used on tripods for bird control. 
The swath width in use (25-30 m) seems much too nar-cw for drift 

spraying. No oil-sensitive paper was used to monitor droplet size or 

effective drift. 

40. During the evaluation mission's visit, a Micronair AU 7000 
mounted on a Land Rover, was being used to control Aioloous so. in newly 

transplai.ted dry-season sorghum. The team feels that baits would be 
more effective than ULV formulations for this species, because of its 

habit of hiding deeo within cracks in the soil. Aircraft would be even 

less appropriate than the vehicle-mounted ULV sprayers, unless repeated 
applications were to be made at the peak of the creature's day-time 
activity (10-12 a.m.), using a oesticide of low volatility. 

41. All the olanes of UTAVA, the semi-autonomous air-arm of the CPS, 
are still grounded. France donated funds for a pilot and mechanic 
services, but the unit was completely non operational in 1987. 

42. Pesticide trials are being carried out at the moment. They
 
involve the oroducts Ficam (Bendiocarb) 1% dust and 25% ULV, and Fastac 
(Fenvai.erate) 100 EC and 40 ULV. Results of the trials have not yet 
been reported (Annex III). 

5.5 Technical assistance
 

43. To a large extent, the CPS iF still highly dependent upon the tro
 
FAO consultants for the coordination of its daily control operations. 
The chief of the orovinciai base is gaining considerable competence in 
grasshopper control, and should be able to handle daily operations in 
future years.
 

5.6 Late season control
 

44. The present late-season control activities are probably not 

necessary, as it is doubtful whether the three locust species being 
controlled in Mokelo are causing significant damage to food crcps. 11e 
threat to dry season sorghum by the present complex of sedentary 
grasshoppers will soon be over, and it is time to bring the 1987 
campaign to a clcse and start planning for 1988.
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5.7 Environmental and health inmact
 

45. During of the mission's visit, eight of 10 pesticide applicators
 
were absent, due to illness. It was not oossible to determine if they 
were suffering from chronic intoxication, or merely exhausted from long 
days withcut adequate rest. Other cases of possible intoxication were 
reported in connectlon with poor quality, absorbent "protective" 
clothing. The mission also learned that the entire stock of atropine 
sulphate tablets had already been consumed during the course of the 
campaign. Greater care should be taken in the case of human 
intoxication: each suspected case of intoxication should be recorded, 
the symptoms noted, and conditions of work that may have contributed to 
it identified. Any case warranting the administation of antidotes should 
be referred to a doctor (atrooine sulfate should not be used as if it 
were asorin) and the operator should be given adequate time off. The 
inhibition of acetylcholinesterase should be periodically checked in 
spraymen ,ho regularly use carbamates or organcchosphates. 

46. Sird deaths (probably Ardeola ibis) were reported after 
application of Fenitrothion 1000 UU1 at 500 gr. a.i.!ha. These appear to 
have resu!tWd fron the ccnsumtion of contaminated grasshcpoers, rather 
tnan from direct contact during spraying. Some birds were reported to 
have recovered. No other adverse effects were recorted. 

47. No assessment of the environmental ipact of control activities 
has Leen carried out. 

6. CROP LCSSES 

6.1 Renort on croo lcises 

48. No information was available on actual losses in 1987. Since the 
ITCZ stayed in the north for a long time, it is probable that .ost of 
the millet was harvested before any sericus loss to third generation OSE 
occurred. The evaluation team estimates thit no -mre than 0.5% of the 
millet crop was lost in the Far Northern province (<300 tons). Rainfed 
sorghum is largely resistant to Cedaleus senrealensis, and only very 
minor damage was seen in any of the flelds visited. A loss of 0.25% 
would signify a loss of 700 tons. D)r-season sorghum (Mcussakwa) is the 
most susceotible, but usually only for the first 10 days after 
transolanting, during wtich zeriod grasshoccer attacks usually zause 
total destr'jcticn of the seedlings, and hence the cocmlete Loss of the 
crop, since reolacemen. Ls seldcm cossibLe. :f OA esthiwate that A%of 
the dry-season sorghum was lost to grasshoppers, this re-resents a loss 
of another 1,600 tons. Thus, a possible total of 2,600 tons of cereal 
was lost to the various grasshopper species in the Far Nort-hern province 
this year. 
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6.2 The cost-effectiveness of ooerations
 

49. In 1986, only 2,650 ha were sprayed against grasshoppers, out of
 
a 32,400 ha known to be infested (8%). The donor input, however, was 
only US$ 77,000, or about $29/ha. In 1987, the donor input per hectare 
treated was over $88. The areas treated were too small to allow the 
determination of the cost effectiveness of the different types of
 
equipment.
 

7. ORGANIZATION AND STR3CT'URES
 

7.1 The national steering committee
 

50. A National Steering Conmnittee was established and met on a 
bi-weekly basis; it included donors, FrAO, and representatives of the 
Ministry of .Agriculture. The Committee dealt mainly with donor inputs 
and administration. Technical metters were not usually considered, as
 
donors were not actively involved in control operations (as they were in
 
Chad, for instance).
 

7.2 Improvements in the National Plant Protection Service 

51. In the northern provinces, the establishment of a network of 
agents able, to a certain extent, to survey grasshopper infestations, is
 
a marked iLmrovement. New personnel has been taken on. Extension 
agents and scouts have been trained in basic acridclogy and in pesticide 
application. The flow of data has been improved by the aquisition of 
mobilettes and the installation of several radios. 

7.3 The role of international and regional structures 

52. Except for the regular meetings with donors and FAO, and 
irregular contacts with the Crop Protection Ser-iices of Chad and 
Nigeria, no use was made of international or regional structures. 

7.4 The role of FAO 

53. The consultants working under the umbrella of FAO were financed 
by donors. FAO, in Cameroon, has been the regular intermediary for 
external funding and the acquisition of materials.
 

7.5 Recanrendations
 

54. The evaluation team strongly recommends the establishment of 
contacts with PRFAS/AGRHYMFr for the exchange of information. 

55. The [EZC (Lake Chad Basin Cc~mission) my in future become an 
important structure for the oocrdihation of contr:ol operations in its 
member countries (Camerocn, Nigeria, Niger and Chad) and for the rapid 
exchange of data on outbreaks.
 



32
 

8. FOLLCW-UP AND LCNG-TERM CONSIDERATIONS
 

8.1 Stocks at the end of the 1987 canmraign
 

56. A large amount of application equipment is available in the northern 
provinces, as well as a number of vehicles, though scare parts for some of 
these are lacking. Scme protective clothing is not available in sufficient 
quantities. Information on pesticides in stock was not available, but the 
mission was assured that, given the large areas of cash-crops treated in 
southern Cameroon, appreciable amorunts of pesticide are in stock at the 
Crop Protection Service. 

8.2 Preoaration for future years 

57. No detailed plan for future years has been drawn up by the Crop 
Protection Service. At the end of October, however, the Crop Protection 
Service published a "strategy for the anti-grasshopper campaign, phase II", 
which is basically a request for application equipmnt (3 Micronairs), 
vehicles (6 tankwagcns, 6 Unimogs, 30 mobilettes) and pesticides (40,000 1 
ULV), as ,ell as for the repair of five airstrics. The mission does not 
feel that these requests are justified given the low and localized, near 
normal, grasshccpers infestations. Even if t-hey were, the plan was
 
presented far too Late to be of any value to the second phase of the
 
grasshopper campaign in 1987, which will be over during the month of
 
November. 7he strategy for future campaigns should be based primarily on 
early season treatment by farmers, which requires simple application
 
equipment and the training and mobilizaticn of the farmers involved. 

8.3 Long-term considerations
 

58. Despilc the relative absence of grasshopper prob.ems in 1987, crops 
in Cameroon's northern provinces can suffer significant losses, primarily 
to the African Migratory Locust. The last outbreaks occurred in 1981 in 
northern Cameroon, 'Nigeria and Chad. Now that OICMA is cdefunct, the 
national Crco Protection Service is the most appropriate agency to monitor 
the African Migratory Locust's breeding grounds, and to intervene with 
ground applications when necessary. The scale of the problem is such, 
however, that can it be resolved using national resources, and a minimum of 
donor input. 

8.4 Peconundations 

59. In general, most of the assistance and inputs needed to improve 
Cameroon's grasshooper survey and control capabilities in the long-term can 
be provided within x:itinq projects. The mission recoamomnds: 

- Th o m/m-of consultanoy to continue the training 2rogramres, if 
this from FAO can be done in conjunction with CREPHY is aimed 
at training officers based in the North, and includes the 
preparation of posters, flip charts, etc., about grasshoppers. 
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- Research on crop losses is necessary, especially for 
dry-season sorghum, including the verification of the pest 
status of several species of grasshopper (especially Aioloous 

real loss figures, thresholdsand Anacridium): on the basis of 
for the initiation of control measure should be established, 
so as to avoid the unnecessary use of pesticides.
 

- Applied research on pesticide applications is needed, 
including equipment efficacy trials on actual infestations, 
and initial trials of bait formulations against Aioloous.
 

- Pesticide recommendations should emphasize ULV formulations, 
rather than dusts or EC, and cover products routinely 
available in the stores of the ?lant Protection Service. 

- The linkage between the Crop Protection Service and 
internatir..ial or regional organizations should be 
strengthened, as thi.3 wculd facilitate the flow of technical 
information, and thus assis. in accurate oest forecasting. 
These organizations include PRIFAS and CBLT. 

- The campaign coordinator should attend any suitable technical 
workshops, organised in Sahelian countries. 

- A control plan for a oossible African Migratory Locust 
upsurge should be drafted. It should include action thresholds 
which, when reached, would trigger additional funds for the 
reallocation of manpower to the Crop Protection Service; this 
plans should be iplemented if an upsurge occurs. 

- This capability to rescond to an African Migratory Locast 
upsurge should be field-tested twice a year, either by a 
simulation exercise or by using an indigenous sedentary 
species as a surrogate. 

- Farmers should be mbilized and trained in pest monitoring in 
their own fields and in early-season localized control. As 
early season control is essential for effective grasshopper 
control, the involvement of farmers should play a primary role 
in the future strategy of the Crop Protection Service. The 
existing agricultural extension network offers an excellent 
means for such work. 
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ANNEX I 

PERSONS CONTACT'ED 

Mr. Lassana Soumar6 Consultant, FAO 

Mr. Gaspart Evina Officer-in-charge of the Phytosanitary Base 

in the Extreme North 

Mr. Andrd Ginet Consultant, FAO 

Mr. Paul Mawo Sub-Directorate of Plant Protection 

Mr. Wassouni Wassile Officer in charge of Plant Protection int 
the Depart.ent of Diamar-

Mr. 0jalige Chief of the Phytosanitary Brigade in the 
Department of Mayo-Tsanaga 

Mr. N.S.E. Mjon Director, Iational Phytosanitary Training 

Centre in Yacund6, C EFP." 

Mr. Marcel Mami Director of Agriculture 

Mr. John Dorman Officer in charge of t-he Agricultural 
Project, USAID 

Mr. John Balis Chief Agricultural Officer, USAID 

Mrs. Michaela Lang Programme Assistant for Agriculture, USAID 

Mr. Breault Canadian Embassy 

Mr. Marire Head of the French Cocoeration Mission 

Mr. Bellemans Belgian E.mbassy 

Mr. Steven N. Njinyam Under-Director, Plant Protecticn 

Mr. Mendjime Officer in charge of Control Crerations, 
Sub-Directorate of Plant Protecticn 

Mr. Djambong Officer in charge of ?lant Heaith Ccntrol 
and Lea,'szlaticn, 3uo-Di rctorate of Plant 
Protection 

Mr. W. Bolewski Embassy of the Federil ?eoublic of Germany 

Mr. F. Marx G=2, Federal Pecublic -f Ger-manv 
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ORGANIGRAM OF TM PLATr PRC7-CTICN SUB-DIRECrORATE 

ANNEX II
 

Ministry of Agriculture
 

Provincial Agricultural
Agricultural Directorate 

Delegations 

Plant Protection Provincial Agricultural
 
* Sub-Directorate Services
 

Central Services Provincial Services: Deoartmental 
- legislation Phytosanitary Bases(CPS) Agricultural 
- control Delegations 

operations 

Departement Services: 
Phytosanitary Brigades (CPS)
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R~publique du Cameroun.INISTME DE L'AGRICULTURE 
Paix - T-avail -Pat-ie
_-


DLECTION DE L'AGRICULTURE 

LA FRCTECTICN DESSOLM-DLN.CTICU DE 
TEGETA a 

BASE pPTOTSA.TALE PRCV:NCIALZ DE 
L'EXTREM-NORD 

ESSAI PESTICIDE MIAGRI F.A.0. 

FROTOCOIE D' IPLANTATION DES ESSAIS PESTICIDES 

FICAM ET F.MTAC (ACRIDICIDS) 

I. FRODUITS ET DCSES A TESTER 

1.1 FCAM POTDRE 1, (3oit 10 -. m. I/ 

-50 ~.a/ha = --4P I
 

-10C gin. atha = :,!? 2
 
-150 gm. a/a = FMP 3
 
-200 gim. a/-a = :"! 4
 
- temoin = Proporr 2% : 200 gm a/ha 

1.2. 71cAA u (3oil 250 E./:'.:UL 2c-. 

- 25 Tz. a/'.-a = FMC I
 
:,IC 2
- 50 gm. a/"a = F

- 75 gin. a/la = FMC 3
 
-I00 gm. a/ha mc 4
 
- 6moin Finitrothion 'LV : 50C g=. a/ha
 

1.3. FASTAC ICC 7 Lt C -- m q/'itre) 

- 15 ;3-- = ;lT 1
 
- 20 gi . 'a . F 2
 

- 25 -. a/., - ?'S 3
 
- :.Tmi CE: 1000 gm. a/A
aathion 

'1.4. fASTAC 40 7117 (.,oit 40 .
 

- 0 -Z. " :L1 =: * 

. ... 
,-3oin F;= rotion ','V :500 gin. a/,-a 

- n25a . . 
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11. LOCALMEFS :C-TM=:,S PCtM ItS ESSALS: 

(Miora)
 
-?Iyo-T3az-a5-a- (okolo)
 

-Mayo-Sava 

(.,aroua )
 
-Logone et Chazi (Kou~s3eri)
 
-Diazari 

II.PARCELIES Et- MNTARZ :25 

:,esticides poudres et concentrA-s 4mulJsfiables (C.-)

- 1 - 2 ha nour los 

-10 - 15 'ha pour les . psticides Ultra Low Volume (UL7) 

1;. MATMERL DE :IRAr2E4ECT A UI2ILSER 

poudres 
- Atomiseurs MGEN' ou ?oudreuses manue1Jles pour 4pandre les Pesticides 

pour les pesticides en concentres 
- Atomiseurs t2GENT, ou pulverisateU-r marnue.s 


6mu.lzifiabie3 (CE1.7.iscible3 i 1'eau
 

- Xicronaiz AU 7000 ou atomi.jeurs! '?JLV pour 2.es loestidides U1L1.
 

A :CURIM STM :ZS ACKDIELTS.V. RENSEIGEYEN'S 

6
 
- Densit.

- Stade de d6veloppement
 
- Pri c1?14 3 esnece3.
 

7:. RESEIIEE'47~S CRLOGI UES A FURNR 

- empo couvert ou en3OlQilI4
 
- um.iit6 relative
 

au moment du traitement ou tempdrat-ure moyenz* de la journee. 
-Temp6ratuxre 


- umidit 6 dU 301
 
D c t 4-on. du -7ent
D-


tr~s fort).
du vent (f.aible,t=;-s faibLe, moyen, fort, 

annuelle -,-,Ypr~ne du li4eu d'iz-plantatiol de 1' essai.
-Force 


-?luvi-onetr--' 


-N:;E'TT
Ay:,;E:NR
L.~.A*:RES 

- jour et ineuze die traitement
 
- Durtie du traitemernt
 
- Laxrsur do -XIOse
 
- Viteze de traitonont 
- 4.afl.i.- deO prodUit 6pandu
 

- Nature do produit 6pandu
 
- Surface tzaitcio
 
- Nature, do la veig-tation (Jachbre ou culture)
 
- Appaeil.ut..1Iise
 
- D6bit. 

D' DES ES3AS7:11. :r-TEICDCLC' 7 IYFLNAT I0N 

-Si zone a .rnrto ou rmoyenne infestation de 3auteriauxzossible choi3ir urt-e 

(1 50 Jnocte3/2 CU pU) 

:3,9r-, oublier !a Mrcell2.e temoir.loei r',jo :i'e~oii :, traitor 
-D6li'iter 

1~c: Acie Te~ticidt? ipiz-quor. 
i~d :PiV 

-Calculer 

P r~2jever Leoi 'oIdt!M 
-Fa, re po di4 Ut 0r1a i-1 '~* 

suff--'an ' -our z-uvrir d'i-, 7ri7±-or "0cicri. '-- :.Irc.ca tr~.tr 
denrlz i " I ::.-I:: C' : ont

Fairel dlabjorad U- OU i iur an 
Con

:i'.-f.-n Ictouvoir biosen e 2azri ra 2:It I, 'D 

veyabljji 
2-an 11I 
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- Dke-iner la densit 6 des insectes des paxceJ2.es d'essai, :azce2.e t~moin 

comprise. 
- ?-o;6der ensuite au traitement des zarcellesd'essai avec le -.esticide a:)Dro

;xi6 entre 07h et 09h.
 
et 48~h 1=r3 le traite-ne':(oi ih 

- termine~r les densit~s 2h, 4h, 24h 
d'obserrations jointe).
 

4 fois
 - 2h e-c 4h acr2s le tmitement, compter le ncnbre de cadarreS 3u 


metze carr'i =is au hasazd.
 
- Lompliz !a i.ches d'ob3ervations ,4ointes au Irotocole.
 

11. REPART2I0IN DES -SSALS 3rsR:GAJEs 

- MORL : ".C 2 - -vrS3 - FliP 2 - --MC 4 

- MOKOL0 : 7-C 1 - 7-S 1 - FMP 4 - FMC 3 

- ,I :71C 3 - :MP 4.- :4C I - FC 2 

- K0USSaI: :,7S 2 - IN - F7iP 3 - FMC 4 

X&ROta, 31 ACUT 1987 

IZ SCUS-DME(r.EM DE L'AGRICUULT. 12 CONU,""A~T F.A.0. 

- S. NJiFruM -- L. SOtT,-AR:- 

ltre dilu6 qu'avec du S0L7ESSO, rXoduit qui 1'accompagr.X.B. :Le ?ICA% 'JL7 re doit 

FAkZTAC. UL7 pout ltr dilud a-ioc Ju gga3-oi1.
 

- L FASTAC CE ne doit Itre dilui qu'avec 1'eau.
 

-La 


http:SCUS-DME(r.EM
http:paxceJ2.es


MULISTEhRJ DE L AGIi ICULTUWE 

DIRETIONLE 'AC;iUULUREPaix 

ll~publiqu-± du Camerounk 

- Travail -Patrie 

L;UUj-DDLU'CP1CN J)L IA lituTIECTION 
Di~ Vi;- 'EALX 

13A:iE I11YTCO3AIPiAIR-t itO'VINCIA.k 
DE L' EXTREiY'-NULRD 

ESS3AI 

FICHE1 

ANJNEXE~ 1. 

PESTICIDE MINAGRI - kAo 

D'OBSERVA'iIONS 

NOM EXi4EHMlNTAT1JR 

Localitji 

iiriIAUd~ 

Site 'Surf.Farc.;td~ Nature de 
Produit Irolt 

I Fr duI 

-uni6 

Obevtav 
I I 

.tmit. 
1Roy .cadaT 

apr~s traf vre au 
qI I 

mi 
t 

ti- Cowr*3ntaires Objervat 

MUU le 5I AuI 

CD M 
I II I I I>I: 

I I II I II I 
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ESSAI WIETICIDE HINAGRI - b'.A.0, 

RENSEIGNMDITS COMPLEHENTAIRES A k'OUPNIR 

1. S1UR ACiiINENW I_____________ 

ulidaattmtmn. 

- ~t~c~ dtVd1CpuZe~a 

- ~izciji~L.~pcu~ 

II. MEOHOLOGIQUES 

- Tamps :s 

- lusiditd reative ;-Ifetir 

-Ttmpraturtj ; 

- Iumiditd~ du aol : 

III. AUVRES REIISIGIERENTS 

Date traitemant 

tniitenant 

Durt~e traitemnt 

Vitea~e de titeainnt 

F~orce dui vent :Largeur de paus~e 

-Pluvioutrie 

I 

I -

-

Surface triti~e 

Nature IProduit 

I 

- q4uantit6 Produit 

- Nature vdigdtation 

- Appareil. utiliL,6 

-Dtibit 

?IAROUA, le 51 Ao~t 19637 UI 
wz 
M m 
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ANNEX IV 

ORANIGRAM OF THE PHYTOSANITARY BASE IN TM F.AR NCRT'EN PROVINCE 

Provincial Agricultural
 
Delegation of the Far North
 

Provincial Agricultural Departemental Agricultural 
Service Delegations 

i Phytosanitary Base of
 
the Far North I
 

Phytosanitary Phytosani tar Phytosanitary 
Brigade Brigade Brigade
 

of Diamare at of Maho-Daviny of Mayc-Bava 
Marcua: at Yagona: at Mora: 

10 scouts/ 12 scouts 10 scouts 
spraymen
 

Phytosanitary ?hytosanitary Phytosanitar-y 

Brigade Brigade Brigade 

of Ka61 at of Mayo-Tsanaga of Lojone and 

Kau-1: at Mokolo: Clari at Kousseri: 

7 scouts 7 scouts 10 scouts 
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ANNE( VII 
Page 1 

RESOURCES AVAILABLE IN THE FAR NORTHERN PROVINCE 

SOURCE C MMENS 

I %%ANPOWER 

FAO GRASSHOPPER FXPE? MAID/EEC 
FAQ LOGISTICAL EXPER USAID 
APPLICATION EXPERT UK i MCNTH 
RADIO COMlUNICATION EXPEIC USAID 1 MONTH 
CHIEF OF BASE OCI 1 
SECRETARY GOC 1 
CHIEF OF BRIGADE GO(C 6 
SURVEY SCCTIS/SPRAYMEN GOC 56 
CRIVERS GOC 13 
MA.NIEANCE/WAREOUSE GOC 5 
PILr AND MECHANIC FOR UTAVA FRANCE 50 

:I TPANSPORT 

PICKLS GX: 08 
LORRIES GOC 05 
MOBYLZFI!S GOC 50 

III APPLICATICN EQUIPMENT 

MICFCNAIR AU 7000 ENO 03 S31S 
EXHANUST IOZZLE SPRAYERS 02 
BACKPAC< MISTBLCERS CANADA/EEC 160 
BACKPACK ULV USAID 10 
LOK SPRAYERS 30 
DUSTERS (,MaI'ORIZED) 144 
DUSTERS (MA2UAL) OMADA 110 
CrA 05 
SHAKE BAGS C.NACA 50,500 

rV PESTICIDES
 

FENIT.IUIHION 1000 ULV GOC (EXISTI'G STOCKS) 2,600 L 
FENITPLJTHICN 50 EC GOC (EXISTING STOCKS) 2,940 L 
MALATHION 96 ULV C-iINA 20,000 L 
MALAThCN 50 EC 2ELO:UM !7,795 L 
PROPOXJR 2% D FRD 42 ION 

(100 TON STILL 
TO BE RECEIVED) 

FENITROIIIOCN 3% D EEC 63 TCN 
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REPLAC -NT C.ANISTERS 
BOOTS 

UK 
UK/USA 
UK/USA 
UK/USA 
CANADA 

VI RADIO EQUIPMENT 

SSB RADIOS 
WALKY-TXLKIES 
BATTERY CHARGERS 

VII OPERATING COSTS BELGIU4/USA 
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ANNEXE I 
Page 1 

OBSERVATIONS SUR LE PRJET DE RAPORT
 
FAITES PAR LA PV/REPRES=TTION DE EA FAO
 

13/11/87
 

RE PRINCIPALES CONCLUSIONS MISSION EVALUATION ET' SUJR BASE BROUILLCN 
RAPQF LAISSE PAR LA M4ISSION PRIERE =O~R COMMMLIRES, El'/OU OBJECTIONS 
SUIVA'MlES: 

AAA VT.S=T '?AI 

MISSION APKNEE MAAFCUA 21/'0 14H30 ATNalCNTr DEPAk~P.IMO - .-T ALCS 
JEUIDI 22/lu 10H CE C-UT XICNVA 'TCEYTE7 rP2STBIT=':' 11 T -RRPM ET 

ME=ICCES ET RESUJLTATS 2ASES SURAPPRECL\TC =T!JRES MISES al PL.ACE 

OBSqERVATTO--NS REELLES 1ISSTCJ. SEULZ- INSISTANCE 2 CCNfSUL:7V1TS FAQ PERMIT 

RE~CSSER HP.ARF AU VENDEIRDI 23/10 ,,PRESliT:r1 -7T EALISATION 7/S!"E 
'Z'EPAIN CaiS=EREC:E 'kN ILMUM LP-~A CUR. UNE AREC'-AT:CN 

SECEC: 7TSTEc TEIRPADN =r~fl LIMI7E PCUR LAPEPAXF =MPS ONE. C E 4D 
'i':SIT:E C-"OISIE GRCHE MAFCUA '-E PEWET-~Q'APPPECIATION PAPCELLE L-r 
PEti REP:WrSF!=' 1 'E DE ST?2TTCtl C3EEALE 0'IFESMTICN. 

BBB PrA "ACtC t 1,AST 1I: 

MISSTON AFFUIME, PLAN ACT-ON "W-QUAIT CLARETS QXTr A LA tMENACE REELLE 
PrOSEE, rCUT PIPESrrTM LE PIPE DE"--SSCTE'APJ(6 PODST3LE AtJCPS WE 

SAISON *Ti PEPM4 HY?9PTTES'-E0BSFXVAT:CN-S FN 36 ME.'rr PAS SC{J'ZNIR CE 
BASE SU:R LES ? :rS!3L2S 9 :ITTO PRMENT:ES ?-.tkR KAN ACTTCN. 

M4ISSIONi MC11CJ FALLJIT E~r-NC PLINTFIER EN 'i7UE 1,7NVAS iNS MCCESS CT 
ETALISUT3 'AL%7FME. CZPE'TMA 

E!.;i3CRE AINS: CU(E SUR?RD'M: 2APLN UE C'EST SUM AS AC(CN ETC 
~ ''),=sct~ L.EC4~2.ASE 1,E A o ~ ~LATSUAPE. I ~ 

CAMFET3 ALLZCHP2-NE ECT")N 

TPL;XTES. WPUS CBSETIXPfC~ ISMM PPJYA:RES C:RICU1 PELERI, AU 
TCIIAD NASC MORAT SPC4EONE'-:'*1A~pv 

36: 1-6,:]('O R ?.kR Pl:FULT:ON O.S.E. 

37. 

SEc2NIY3: -jj ATO EPMEMEDiT T7APDFZE 17-T C. ' '6 AUCUN'LE STUC7.PE
 
LUTTE N N ',J"PPAL/CGNJ. I
I.''I 'PLACE C4AC4NE ",77E 


ACRIDIENE.'-


S73?1CZ7ViZ 
A \,7N 

TERT : cUL2C'iS ?7A U IEN1-7 AUCU 1 

ECUIPEMEN73 '1CZ. 3SMRES rL=ITDSOU3E OSQEC 

QUA R-. 'N , SP BASE 3 17 P C DENTS ;UCZCS L: ?A ET 

C . A .D - P :I C[;EV .- 1JL'M'PI A- CSEY,?T: ECE:EcNA >USS C 7:?LA:I 

http:STUC7.PE
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CCC MISSION EVALUATION AFFIRME 

"RESSOURCES RECUES EXCEDAIENT LE MINLMUM NECE SAIRE POUR ASSURER LA 

PROTECTICN DES RECOLTES CCtFTRE LES ESPESCES PRINCIPALES DE LOCUSTE ET 
SALTERIAX," HORS SOULIGNONS: 

PRIMO: SE-LE NE ?ARTIE DES RESSCURCES PREVUES PCUR PIM4IERE PHASE CNT 
STE RECUES MAIS RIZEN POUR DEUXIEME PHASE. 

SECMDNO: RE PRODUITS RECJS AU 31/10/87 RAPPELCNS RESTA.IT 38.000 HA NON 
TRAITES ET STOCK PESTICIDES DISPONIBLE INSUFFISANT POUR TRAITEME"NT CE=E 
SURFACE ET PAS MEME SUFFISANT SI TRAITEMENT LIMITES AUX SrtJLES CULTURES. 
RE AUT'RFS RESSO(RCES RECUES. JUGECNS QUE MATERIEL DE TRAITMENT ET 
VEHICULES RECUS ONT ST EN DESSOUS MINIlMUM NECESSAIRL CE QUI EXPLIQUE 
QUE LES 38.000 HA N'CNT PU ETIRE TPATES AU 31/10. 

DCD CONCERNANTr LA PCSITICN CE LA MISSION QUI JUGE QUE LES TRAITEMENTS 
ULV C NTRE AlOLPUS S IMLATCR :ANS SOFIHO CE CONTRE SA:SCN ' PAS 
APPF)PRIES ET RECOV1MANDE L'E.PLOI D'APPATS EMP3ISCNNES. INFOPMCNS 

PRIMO: CBSERVATIONS APRES TPAITEMENT MICPOc R AUI7000 SUR PARCELLES 
SCRGHO CCNIMR SAISCN CNT RE=h T-'UX .CKAL-1TE SUPERIEUR A 90%. 

SECUMN: bTILLSATICtl APPATS EMPOISCNES CEMAINDE LMPORM1'E QUA NTITE CE 
SUPPORT (SCN) CCDa] DISPONIBILITE DECEMNINE NORD CX4EPIJCUN. 

TEPTIO: PEACTICN SAUTERIAUX QCI CELAISSEPAIENTr P(CSSFS SOPGFHO VERT POUR 
APPAT ,Nl CEN REE. 

EEE CCNCEPINT TANBLEAU RECAPITUATIF ET:iJBLI PAR HISSICN SUR SURFACES ET 
CA.LU L PCUFCEN";L\GE REALISATICN TRCT'ZNS PEGPF, LE CUE CALCUL TAUX 
REALISATICN FIT SUR PATIO SURFACES C:TEES PLAN ACTICN/SURFACE TPAITEES 
ET7' N PATIO SURFACES iNFESTEESiSUPFACES TRAITEES. 

FFF CONCERIANT COCT PAR H-A CE CAPACZE CE LI-E 87 STABLI PAR MtISSION 
REGREITIN[ S CE CALCUL NE SOT PXS ,SE SUR TAL SUPEFICIES TRAITEES EN 
FIN DE (74'PAC;E. 

GGG FINALEMENT TROUVIONS CUE PAISONNEMENT SCUS ENTENDAIT PARTIE DE 
L'EVALUATION EST EPRINE. Ei EFFET L,'APPPCCHE EST '3ASEE L\PGEME[l SUR 
£S PAPR3RIS ElTTPE MOYENS DE [T=E MIS F N VE ET CD(IAGE CAUSES PAR 
SAUTERL\UX ET OCUSTES SCR CULT"UPES, CEIREALIERES E-N PARICULIER EN 1987. 

DURNT Fr PAPPELONIS CU' TL S'AGISStAIT 

PRI.0: PVEMIERE VPAIE CMPAGNE DI luw-E .',rIACRIDIENNE AU ')CPD C'2, 
'NECESSITAIT DtItC D' LMP rALrnT INVEST:SSE-MENrr. 

SECUNDO: O3JECT[F VONtDAMENTAL LUTTE 37 ETAfT REDUIRE POPULATIONS 
ACRIDIF2ItIES AU PLUS PAS I~iU PCUR TEJTER EVIER FE-,U ACRIDIEN LITE 
DEVIENNE ENDEMIQUE ' OBJECTIF DEPASSAIT DONC DE LOIN SIMPLE:F UNE 
PPOTECTION CES PECOLTES. 

(MUKENDI FAOR ZAC2NDE) 

http:RESTA.IT
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JOINT FAO/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN
 

CHAD
 

1. THE EVOLUTION OF GRASSHOPPER POPULATIONS IN 1987
 

L.1 The Weather
 

1. The rainy season of 1987 was early; the first rains fll at the 

end of the month of May. In the first decade of June, cumulative 

rainfall had reached 222.2 ma at Sahir, 122 = at N'Djam~na, and 75 mm 

at Amtiman. This rainy period was followed by very irregular rains, 
veL'y unevenly distributed, and a Long dry )eriod in June, July and 

August. 

1.2 The Cra3shoooer Situation
 

2. Oedaleus senegalensis populations consequently suffered heavy 

losses, after i good development first generation. The decline in 
population was greatest in August, due to drought. 

3. Declining populations were reported all over the country, and 

there was scme movement into areas in which some moisture remained, 
southwards, into the ueds around the mountainous areas in Ouaddai and 
31ltine, and into the areas near the lakes (Lac Fitri). 

4. The heaviest populations, which required treatment in Phase T1 in 

September, occurred in Lhe eastern oart )f the country in the case of 

Oedaleus itne, (Batha-uaddai-3iltine-GuCra), and west in2 aiensi3 in the 

the case of Cataloious, Hirrol.'mi, and Locusta (Moyen Chari-Lac-Chari 
3aguirml).
 

5. The unusual jiovelopment of the 1987 rainy SeaSon Meant that the 
operations planned it ,he beg inning )fo the ca:mpaign (the ipraying of 

some 2(0,000 hi) could be reduce 1, e':en thong h the 'spectac ila r 
development of the 7irst generation (with very dense populations of 
heavily-p igmented nymphs -;en in June in the region of Mao) had ieemed 
to suggest a particulirly ;yore ;ea;on 

1. 3 - (o)d ",urv,';v, 

. g-sotl ;urv'y,'; we:re carried OUL during the dry ;eason, between 
the end of Februar 7 mud AprLt 1987, in each )f the n me pr-fectureo 
where grasshopper, po ;e a probleonm, by mobile team,; of nint- ,cout 3. 
France paid for thi.; work. JAID it ;o contrtbutd, in the re.-; ion of 
BiLtint!, imtr ;ome )f the :'la.nt Prote':tl,'i :_,rie ; ;t i hl id ,i!d in 

a road acci ,ent With time t.o;; or r"10e lata the'i had c lLected. 

7. The nethod :iIl[ow.,,! i;p; .i:niIir t) tlar lt.;cribod h ;, Popov (in 

the FA\ doczume!nt on .;,;-,od .;ur,:.); it I.,,,,C.; wer, Er;t ,' e;tioned so 

.as to idont tie plice,'; where he;': 1a'i. ha,; umken slice. The'i-


;L.r,mo ,d ,uir, L..) t hetop oioi o ' oe r -m ni mber oft : e , Ing 
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egg-pods, which are then counted. Each egg-pod is removed and examined
 

to establish the number of live and of parasitized eggs.
 

3. The data are elaborated by computer and presented by prefecture 

in terms of tihe density of egg-pods per hectare, the number of eggs per 

egg-pod, and the number of eggs that had been parasitized. A general 
overview is given in Annex I and a synoptic map in Annex 11.
 

9. These data allowe. the Plant Protection Service to set up its 
provisional plan of operations (Annex III) and to distribute the 
pesticides for Phase I, that is for control activities by village teams. 

10. The results were interesting in that they showed that egg-pod 
parasitism was greater than in 1986. 

IL. It must, however, be noted that the reliability of the data 
varies with the technical skill of the various teams, and the FAO
 

consultant entomologist was, of course, not able to be everywhere at 
once in all the prefectures. 

1.4 Recommendations
 

12. A general egg-pod survey at the end of this season would be 
useful, but only by the small number of mobile teams really qualified 
for this work, adequately supervised in the field by the entomologist in 

charge of the whole operation, so as to ensure a minimum level of 
reLiability In the data collected.
 

13. The besit period for such a survey is between November and 
January, preferably as early as possible, so as to mae it easy to 
pin-point the concentration of adulti at the end of "he season and, 
therefore, the areas in which the heaviest numbers of egj,-pods are laid. 

. ,; i'; st so lut ion would be to keep the FAO consultant 
ent,)molog;i3 t in Chad to inde rtake thi:; work imediatelv following the 
campaigns] against Yra.s;hoppe.r',; ;,rd t:.e Des3ert Locust, at the end of 
November. 

1.5 Te nrfect' of Control Opritions 

15. The report,; ot the various ,:<perts who have, fullowed the caupaign 
show clear progre;s In the efective mobiltzation of farmers for 3round 
tteatment in Pha, , when ")87 i.; compared with L)86. 

_1. E"en tho,1h control icti ,Lti,. s'nay have ben imperfect in Ome 

.Ae',1 protected 
beginning,; of the ;,a;or . 
regions, it ipnar'; ,ertim thalt they! 1(1 y crops at the 

.17. The e operltion,; we:r,! Ibl, t) Limit ,v;s:s but not to completely 
prevent ume L,)cal les,;tructi,) n the irstr; ;lint ,; 

. The bi,,gest <i :rence trm 198b i, that, ia certain regions, 

fa r-e ro howed , reat i i t e r!.,;t In icquirin, Insectizcidte, even when they 

had to pay for iL. 
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19. Certain prudent farmers preferred to wait a few weeks, because of
 
the unusual earliness of the rains, before sowing. This was a risky
 
decision, but would have profitted the farmer very well if the older 
Oedaleus senegalensis nymph populations remained in the natural
 
vegetation.
 

20. In reality, the heaviest crop damage noted was in the Sahelian
 
zone where the incidence of stem borers (Raghuva) was heavier than in 
1986 and where, as well, the July drought put the harvest at great risk
 
and reduced yields.
 

21. The ground and air treatments or OSE populations in more than 
186,000 ha, carried out by 14 October, will play an important role in 
reducing their reproductive potential in the rtext campaign. The control 
operations in Phase II, mainly aerial, took pLace in the valleys and 
cultivated oueds where grasshopper populatio-.s tend to gather at the end 
of the rainy season, making control operations more efficient.
 

22. The return south of the Oedaleus senegalensis population at the 
end of the season, on a line passing through N'Djam~na, was slower and
 
later by about two weeks than in 1986.
 

23. This makes Dossible that eggs have been deposited further
 
north than Last year.
 

2 . At thf: time of writing, there is no way of providing more precise 
informatioii than the few comments made here, because of the lack of 
numerical data.
 

25. Nonetheless, the egg-pod surveys which should be carried out
 
between December and February will provide more precise data.
 

2. MONITORING VID RAKD WARNING ssrEMs 

2.1 The National Monitoring System 

26. The staff of the! Plant ?rotection Service has grown from ten in 
1986 tn '.bout thirty in 197. 

27. NLnt! motorti-,!d troiin; were set up at The beginning of the rainy 
season; i:!ch 'ai r:,);)ns;lti lor ;urv-ying a sector and checking reports 
rrom : l .,r r;, ; I,! r; ind th. local iuthorities, e!ither brought in 

irAll: , ,r onjL h7 rii,) t,) the ial.mn ?rot !(,tiJn Administration in 
the R 9' ,i a. joni .', ,. onoment Rur)lU)R 

2'3 . ,lr,~ i . i ) loubc that ic tl.i ron it r in, has improved greatly 
iilc, ' i) , )v th,,ro jr ;r iLl h ,. y ikn,,.• n zommunications, and 

ti tho ,ualit*,, ind r ,['' r h i(,, )t lart,i. 

19. ,t.',,'n th,: ir;r r iia; nd th,_ harve;t, t i lds are routinely 
ilon I ri l t)r ,r ;hn)r t:" ,t it in,s i :PI'N its, !xtension staff 

P)!IR. , *))rKL,\') mnd t'u,: ;tri: )t v:rl.)o, i ; . Written resorts (cn 
P:,':,\S' ;.)an'i) *ru t.)r' arl!i (wn n road!; pr-mit) to PPS headquarters. 



58
 

In emergencies, these reports are more speedily transmitted through the
 
network of NGO and governmental SSB radios. To date, the PPS
 
headquarters received over 600 PRIFAS forms and over 250 radio field
 
reports of grasshopper or locust infestations. The Government plans to
 
improve this system, Vnrough increased training of extension workers in
 
pest identification, by adding mobile radios to the radio network, and
 
by establishing peqt survey posts in each prefecture.
 

2.2 Eg-pod Surveys 

30. The egg-pod surveys were very useful in predicting the first
 
hatchings and in planning both the phase I ground control programme and
 
the phase II aerial programme. On the results of the survey, a ratio 
was established for each prefecture between the amount of land to be 
treated and the total cultivated area (see Annex III): this ranged from 
5 to 60'. :he survey cost less than USS 35,1000, which is much less than 
the emergency traviport of pesticides by air would cost, once rains had 
made the roads impassable. 

31. The figures ex:rapolated from these egg-pod surveys (see 
Annex U1) were used hy the Plant Protection Service to establish the 
likely need for control operations and t.)define a general campaign 
strategy. In Phase 11, USAID was respot.sible for the eastern 
prefectures (Gu~ra-Ouaddai-Biltine-Salamat-Batha) and FAC for the 
western prefectures (Lac-Chazi Baguirmi-Moyen Chari). At the same time, 
USAID was able, using the computerized analysis of the egg-pod surveys, 
prefecture by prefecture, to establish its ovecall aerial logistic 
needs in the eastern region. 

2.3 The Us3e of Information in Control Ooerations
 

32. The field survey system described above is still inadequate, by
 
itself, for campaign decision-taking. PRiFAS' predictions, on the basis
 
of its OSE biomodel, were sent as the SAS Newsletter to 64
 
corresponuents in Chad, but arrived after the event. Unfortunately, the
 
maps of OSE distribution in Chad were received only in Eeptember, and 
most of the campaign decisions had already been taken: it was-therefore
 
frequently necessary to obtain supplementary data directly, through
 
field visits by the FAO, PRIFAS, GTZ and USAID experts. 

33. In future, PRIFAS shoul-I provide its predictive maps for each 
country every ten days, from the tiaie the .ampaign begins. This 
information could become i very important element for decisions in the 
control campain. 

2.4 Other Source!; of EnformatIon 

34. Onc," the threat from the De,;ert Locust became obvious, USAID 
provided the PPS with two iets of (;reenness Maps, which are extrapolated 
from lO,10A ;ateLlite im.aery. Such map.i ire potentially useful, in that 
they identify areas i ; s;Mall I:; I kn- in which green vegetatlon has 
recent ly Jeve loped. rhey :may prove a u<s#ful tool for directing ground 
survey crws to pot fntlil ,)ocust br,',.ding aireas la remote parts. 
Overall, the major contriincs3 toc !ftective monitoring continue to be the 
Lack of tiained manpower, and the lick of a rapid communications system. 
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2.5 Recommendations
 

35. The Plant Protection Department's scout teams should be more
 
mobile, so as co be able to supply better information during the next 
campaign.
 

36. Because of the very great difficulties of movement in the Chadian
 
rainy season, the L-wheel drive scout cars should be equipped with the
 
radios, so that sightings from the air can be immediately and precisely
 
reported to the control centre.
 

37. The mission also encourages the use of every possible form of 
information, such as the computerized prediction maps, by ten-day 
periods, which PRIFAS establishes on the bases of its OSE biomodel, and 
vegetation mapping extrapolated from satellite imagery, which could be
 
supplied at the beginning of the rainy season to the Plant ?rotection 
Service.
 

3. TRAINING 

3.1 Training Activities in-1937
 

38. Trainer-tvaining courses for 613 agents of the PPS, and for 
extension agents from the Four zones, were organized between 12 January 
and 10 March 1987, using Svi3s Aid funds, and the resources of FAO. In 
April, 105 more agents were trained by GTZ in che use of ground 
application equipment. These trainers then trained an estimated 13,400 
farmers . t should however De noted that this training was very scanty 
and dealt largely with the use of dusting bags; it did not adequately 
cover the use of pesticide application equipment, nor safety measures to 
be observed. 

39. During the Desert Locust upsurge, OCLALAV teams from Cameroon and 
Niger were brought into Chad to help in survey and ground control 
operations. Members of the OCLALAV teams were paired with DPV field 
staff and a considerable amount if knowledge was thus transferred to the 
PPS field ;taff involved. 

40. At a higher level, three Chadians attended the course on 
grasshoppers organized by PRIFAS in Montpellier between 4 and 15 May 
1987 (one from the PPS, one from a parastatal, and a project officer 
from USAID) . The Director of Agriculture and a senior staff member of 
the PPS attended the short course on aerial applications organized bv 
USAID in Niamey between 13 and 22 May 1987. 

41. The only attempt at popular education was through the numerous 
radio announcerents warning rural populations of precautions to be 
observed during aerial control operations, and attempting to ensure the 
safety of low-flying :rcraft. But the most effective way to convince 
the nomadic peoples of the area that peSticides will not harm their 
I ivestock would be o conduct visably successful small-scale 
appl icat ions. 
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3.2 	 Assessment
 

42. Training played a vital role in the success of the 1987 campaign,
 
not only because of the information and skills it imparted, but also
 
because it helped motivate the many unpaid volunteer workers, and
 
because it encouraged collaboration between the various official and
 
non-governmental assistance organizations involved.
 

3.3 	 Recommendations
 

43. This training programme should continue; simple, accurate
 

training materials in the local languages, for use of semi-skilled
 
extension agents, are needed. A training module should be developed for
 

schools and for the Swiss-funded Rural Professional Development Centres.
 
The PPS should establish a programme of in-service training for its
 
staff and should collaborate in training programmes organized for the
 
staff of other government and NGO agencies. The need for short-term
 
technical training far outweighs the need for academic training.
 

44. The mission recommends a continuing and increased priority for 
the mobilization of farmers for monitoring and early control activities
 
in Phase 1. A number of years will be necessary, and all available
 
media should be used, the press, posters, and the national radio. The
 
final aim is to improve the technical level of village teams, so that
 
they may use hand-held battery-powered ULV equipment instead of reling
 
on dusts.
 

45. A second important aspect is to select for further technical 

training sone staff of the Plant Protection Service, both for control
 
measures and as trainers. This should be done within the framework of a
 
general strengthening of the service by the FAO/UNDP, and other
 
projects.
 

46. Control plans should be prepared as early as possible, so as to 
allow funds to be found, and all the work possible to be carried out 
before the actual campaign.
 

4. CONTROL OPERATIONS
 

4.1 	 The Organization of the Campaign and the Supplies and
 
Equipment Available
 

47. In all the Sahel region, Chad is undoubtedly the country with the
 
greatest material, geographic, and financial difficulties in carrying
 
out a large-scale control campaign.
 

48. With the experience gained in 1986, and the information from the
 
egg-pod surveys, the ?Lant Protection Service Directorate prepared a
 
good 1987 campaign plan.
 

49. Requests for insecticide were put to donors on the basis of a 
total of 23(),')00 ha to be treated by ground and air, account taken of 
existing stocks. 
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50. In the month of June, all the pesticides available in Chad (162
 
tonnes of powder and 190,000 litres of ULV liquids) were distributed to
 
the prefectures and to the various sectors of the ONDR, according to
 
infestations predicted, taking into account, as far as possible, thr
need for a priority distribution to areas that are most inaccessible in
 
the rainy season.
 

51. The Federal Republic of Germany's assistance (1,000 ULV hand-held
 
battery sprayers, 50 tonnes of Propoxur dust and 10,000 1 of
 
Fenitrothion 20%) was air-freighted to Chad. Allowance was also made
 
for local operating expenses for the transport and the local
 
distribution of these pesticides, which was completed in June.
 

52. Other donor's insecticides were expected to arrive at the end of
 
May, or at the beginning of June (53 tonnes of Fenitrothion suoplied by
 
the EEC through FAO, and 40 tonnes of Propoxur and rindane supplied by
 
FAC). The European shippers kept to these dates, but transit through
 
the port of Douala caused considerable delays. In fact, apart from the
 
time lost in discharging and for customs clearance in the port of
 
Douala, goods for Chad were required to go by train as far as
 
Ngaoudnere-, which means two further unloadings, and an additional delay
 
of between one or two months.
 

53. Because of these problems, the insecticides needed by farmers for
 
Phase I control operations only arrived in Chad in August or September;
 
such delays did not occur with air freight, and 14,600 1 of Fenitrothion
 
50% from the EEC through FAO arrived on 4 June.
 

54. It should, in future, be clearly understood that only if
 
insecticide dusts are available in Chad at the beginning of the month of
 
May will they be of any use. Such dusts are the most cost-effective, as
 
they are used by farmers at the beginning of the season: each dead
 
insect in June means that generations of its offspring die with it,
 
equal to some 200 insects in September.
 

55. Because of this, if orders cannot be placed by February, then
 
dust should not be shioed by sea. It would be better to send less, but
 
to send it by air, and have it in time for the campaign. The Chadian
 
Government, and the local representatives of FAO, the EEC, and FAC
 
unanimously prefer this solution; they argued it from the month of March
 
on.
 

56. It must be noted that the Chadian Government has made a real
 
effort to facilitate customs clearance and remove tax from all products
 
and equipment for the campaign against grasshoppers. Air freight, in
 
particular, carries no tax, but the obligatory transit co3ts and airport
 
costs (ASECNA) come to 13 FCFA per kilo.
 

4.2 Funds Available
 

57. It is very important to point out how little money the Plant
 
Protection Service has for operating costs. Its budget really covers
 
only the salaries of its staff and the running of the Directorate.
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58. For every control operation which takes place, funds for
 

transport, scouting, spraying, and the general operating costs must
 

either come from foreign assistance or through the effective
 

participation of the ONDR services.
 

59. But the ONDR do not usually have funds to cover the operating
 

costs, including the purchase of batteries and fuel, the repair and
 

maintenance of spraying equipment and the use of the various means of
 

transport necessary, and there are many of these, including motorbikes,
 
bicybles, horses and camels.
 

60. This lack of funds is partially compensated by the understanding
 

of the local authorities and of the international assistance
 

organizations, and by the the excellent spirit of cooperation which
 

exists in the National Coordinating Committee between those in charge of
 

the Plant Protection Service and the development bodies (ONDR-SUDELAC,
 
etc.), international assistance bodies, and the NGOs, and by good will
 

at all levels.
 

61. It ii clear that things will continue in this way in Chad until
 

the country has left its present military and international problems
 

behind.
 

62. All foreign assistance must therefore include some part of the
 
operating costs, sothat maximum efficiency is reached.
 

63. In 1987, assistance supplied by the international community was
 

essential in carrying out the campaign, and most needs were met.
 

64. A table of inputs in 1987 is given in Annex V; it dates from
 

10 August 1987, but has not changed greatly, except in the case of
 
additional means put at the disposal of Chad by FAO from international
 

moneys at its disposal for s-urvey work and implementation of control 
operatioits against the Desert Locust from August and September on.
 

65. This included the assistance of an OCLALAV control team during 
three months, for scouting and spraying operations in the region of 

Kalait (Oum Chalouba), a number of consultant missions, and the hire of 

a helicopter for 150 flying hours in October. 

4.3 Control Activities
 

4.3.1 In Phase I
 

66. The very early rainy season, a tardy start to the campaign, the
 
lack of a solution to the problem of radios, travel problems, and late
 

and inaccurate information of the grasshopper situation, frequently made
 
it difficult to take tie necessary decisions.
 

67. Nonetheless, the helicopter provided by FAC, and used for 

scouting in June it the beginning of the campaign, was extremely useful, 
particularly in the Lake region. 



63
 

68. The work that was put into informing farmers during the dry 
seoson, which involved more that 13,000 people, led to an undoubted 
success in the Phase I control operations. In a number of regions, the 
farmers themselve- bought pesticides, and everywhere they worked 
actively, sometimes alone, but more frequently in groups, volountarily 
transporting pesticides and dusting their fields. 

69. The motorized scout teams set up with the personnel of the Plant
 
Protection Service and the ONDRA were turned into spray teams in July 
and September, and also undertook the training of village brigades.
 

4.3.2 In Pha3e II 

7C. The Plant Protection Service's mobile teams, now equipped with 
motorized spraying equipment supplied by FAI (Italy) and FAC (France)
 
carried out operations over more than 80,000 ha in the Lake and 
south-west regions and in the Sahelian zone in September.
 

71. The spray plane supplied by FAC for one month was put on alert 
earlier than planned, at the end of August, for emergency spraying of 
Desert Locusts, particularly second generation hopper bands, but, in 
spite of the importance of this work, was not able to carry it out as 
the herdsmen of the region were violently opposed to the use of 
insecticides. It took a certain amount of time, and demonstritions by 
the ground teams of the Plant Protection Service and of OCLALAV, to 
convince them that operations against locusts would not harm their 
herds, after which they no longer posed a problem. But, in the 
meantime, the control strategy adopted by the technical committee and by 
the consultants in the country turned rather to ground control. 

72. At the same time, reports of large-scale infestations of 
grasshoppers in the prefectures of Moyen Chari (in the valley of the 
Mandoul, in the region of Koumra) and Chari-Baguirmi. The species most 
characteristic of humid regions were involved, especially Cataloi.ous 
fuscocoerulipes, Hieroglyphus daganensis and africanus, Kraussaria
 
angulifera and Locusta migratora, this latter in proportions that 
varied from place to place.
 

73. The FAO plane (a Cessna .88 Agtruck equipped with Micronairs 
AV 5000), logistic support of the Plant Protection Service and FAC, 
undertook operations in these two prefectures and then in the Lake 
region, until the end of September. Fenitrothion ULV it a dose of 
250 gr. a.i./ha was used. 

74. USAID had si,,ned a contract with MAF (Mission Aviation 
Fellowship), an American christian mission supplying planes and pilots 
in Chad; MAF workti in September in the prefectures of the eastern 
region, especially Ouaddai, Batha, and Guira, which were, at that time, 
the most heavily infected by Oedaleus sene 'al3njsis. The populations 
were concentrated by irregular rainfall in low-laying areas, and valleys 
which had retained a certain amount of moisture, that i3, the areas 
where crops were found.
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75. 	 In mid-October, at the time of the mission's visit to Chad,
 
to continue
control operations were being rounded up in Gugra, but were 


in Ouaddai. Possible aerial operations against the last Desert Locust
 

breeding in November was also under consideration.
 

76. In spite of security great difficulties in these oierations, the 

American team managed to find solutions and gave full logistic support 

to the operation. The work undertaken during the months of September 

and October was excellent. Three planes (a Cessna 185 Agwagon and two 

Cessna 188 Agtrucks carrying Micronair AL 5000) were all spraying at 

the same time and, by 14 October, had managod to treat more 	 than 71,000 

ha of crops, using Malathion 98% at a dose oj. 0.6 I/ha. 

77. The table in Annex Vi gives the results by prefecture, as of 14 

Octo er, of all ground and air treatments carried out during the 1987 

Campaign. 

73. A more complete and accurate pLcture will be provided by the
 

technical committee of the Plant Protection Service at :-he end of the
 

campaign, when all the operations have finished. An inventory will be
 

made at the same time of unused pesticide stocks.
 

4.4 Assessment of the Control Campaig
 

4.4.1 The Use of Information in Decision-tak-ng
 

79. One of the greatest problems faced in Chad is the difficulty in
 

obtaining reliable data on the basis of which correct decisions can be
 

made.
 

80. The data that reach the Plant Protection Directorate are often 
incomplete and imprecise. Because of the great difficulty in traveling 

about, and because of the lack of radios aboard the scout cars, reports 
arrire late, and the radio operators, in spite of their ,ood will, have 

frequently not been sufficiently trained to perform well in such 

circumstances. This means that some of the data received are useless. 

81. There is, therefore, a real need for training of radio 	 starf. 

32. OCLALAV has a chief radLo operator and radio repairers who could 

undertake ;uch training for the mobile vehicles used in scouting in 
Chad.
 

83. All operational decisions ire taken by the officer in charge of 

the campaign agiinst Locusts and grasshopper's. But durin; the camnaign 
he has so many different tasks, ind cannot be everPr4here at once, both 
in the field, and at i :ent ral decision point. 3es ide '4hich, luring 
this campaign, hi: Gove rnment required him to undertaike i number )f 
missions abroad.
 

34 . A number )f coordination problems therefore _irose bet'ween tohe 

?lint Pr totec t ion Sr ces l the ONDR uring, the campai n, iod the 

iu thor ities ;holld le fine! more clearly the respect lie ro leo of these two 

hodles, and )t the Plant Protection Service ind international is;tIstance 

in is far is concerns, field operations. 
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85. Inevitably, in a campaign as complex and over as large an area as
 

in Chad there will be differencies of opinion in the heat of events. 
But in Chad, the personal relationships between the actors, the mutual 

confidence and the good will that was evident, always allowed such 

difficulties to be overcome. All the participants involved in 

administration, both from international assistance and from foreign 

organizations, coordinated their work in the interest of the country and
 

always sought and found a practical solution to problems as they arose.
 

86. The entomologist who coordinated the campaign for FAO, because of 
his experience in 1986, his full understanding of the problems, both 
technical and those specific to Chad, as well as his close relations 
with the nationals responsible for the campaign, aas, on a number of 
occasions, able to take operational decisions directly.
 

4.4.2 Organization
 

87. The diverse sources for operational funds, and the fact that they
 
were not always immediately available, or enough to cover the needs, 
complicated the organizational problems that arose during the campaign.
 
Occasionally, control operations were held up while -awaiting supplies,
 
such as batteries, fuel, etc.
 

88. Another undeniable difficulty is the rarity of competent 
technicians in Chad. However, the situation is much better than in 
1986. Training courses, in Chad and abroad, have brought to thirty the 
number of technicians in the Plant Protection Service who have taken 
part in control operations. 

89. The organization of -round control must take into account the 
structures that exist in the field, including the ONDR (Organismos de 
Dfveloppement Rural) in each sector, and try to resolve the technical 
difficulties that exist during the campaign itlelf. 

90. Air control began at the best moment, according to the 
information available to the FAO entomologist and coordinator. This 
coordinator played an etssential role in the 1937 Campaign; he took part 
in all important decision,; and therefore_ played a real operational role. 

91. The loIician put at Chad's di;posal by FAQ also actively 
particiated in the campaign and. organized the necessary transport; he 
also worked at resolving logi3tic problems for both iround, and aerial 

control operations, with the FAC plane, in the south and western 
regions.
 

4.4.3 Eff iciency
 

92. In spite of all these difficultieg, the campaign treated nearly 
190,000 ha. A2" specialists agree that these treatments were efficient. 

93. Whenever farmers had enough time, they efficiently protected 
their crops. 



66
 

94. The comparative efficiency of liquid pesticides has been shown,
 

both when applied by hand-held battery-powered sprayers and by motorized
 

teams and their chief officers wish to see
sprayers. The local control 

more hand-held ULV battery-operated sprayers available in the field, so
 

that they can increase, when necessary, the number of village spray
 

teams.
 

95. The ezcellent quality of aerial control was born out in the
 

field. Micronair AU 5000 adapt themselves perfectly to grasshopper and
 

locust control.
 

96. 	 This campaign will certainly have a great effect in reducing
 

it must be added to the more natural
grasshopper populations, because 


factors which did not favour the grasshopper populations in 1987, that
 

is, poor rainfall and parasitism.
 

4.5 Environmental Impact
 

97. No side effects of the pesticide applications was reported, but 

neither was there any investigation of the environmental impact. 

98. Taking into account the low toxicity of the products used, and
 

the low application rates, there arc, unlikely to be major side effects 

on birds and mammals, but the ,)ossibility of high mortalities in fish 

and aquatic invertebrates cannot be excluded.
 

99. Because of the importance 	 of parasites and predators is factors 

naturally 	 limiting grasshopper populations, the impact of such 

should urgentlv be aasessed, astreatment3 on these benefical organis.ns 


well as their normal role in limiting grasshopper populations.
 

It should b noted that tht -rc:;s 	 treated against grasshoppers in100. 

the Sahelian zone of Chad represent unly a ,.:y small proportion of the 

total arna of the country, and the environmental side-effects of such
 

treatments are therefore likely to be Limited.
 

4.6 Recommendations 

101. For the improvement of control operations in Chad, the mission 

recommends the following: 

- Medium-term support to strengthening the Plant Protection 

Serv ice :rom L988 onwards, by increa;ing the numbter ), t; 

staff, and by ;el!ecting ;o)d technic ian; ")r further technical 

training, and by providing the servile with i budget stiff cient 
to allow it to inde rtake a campaign ,of normal i i. f 

in the upkeep and repair of- Practical trainini Cor it'; ;tiff 


the radio equipment wo!,d in ,ontoL work,.
 

- To provide the ',e ri ice w'th further s pra7ng equipment 

( hanI- eld bact!.ry-poweri V!.V ;nrayer;, is :1 reserve for 

large-,ciI )erat ion;) and vehlc le-mounted rid ios for icoutitng 
and reporting. 

http:organis.ns
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-To keep the FAO coordinator, and entomologist, in his post for
 
at least che next campaign, as he has already taken part in
 
two, and is perfectly integrated into the Service's
 
decision-making structures.
 

5. CROP LOSSES
 

5.1 Report on Crop Losses
 

102. No systematic attempt was made to measure the damage grasshoppers
 
caused to crops. There were undoubtedly some losses in millet in the
 
Sahelian zone due to the general irregularity of the rains, and,
 
locally, to grasshoppers and stem borers, but they are very difficult to
 
quantify.
 

103. In Chad, experts estimate that losses due to grasshc pers were 
relatively limited this year, because of the very energetic control 
zampaign, and because climatic conditions worked against the insects, 
particularly the second generation. On the other nand, there was a 
great increase in the incidence of stem-borers (Raghuva), which are 
becoming ,eneralized throughout the whole Sahelian zone. It was not 
rare to 1O or 20 of the ears attacked, sometimes by up to eightLOe 

insects at a time. No losses to the Desert Locust were recorded. A 
number of swarmlets of Anacridium melanorhodon (tree locust) were 
sometimes confused with Schi3tocerca, but had no effect on crops. 

104. During November, a USAID team carried out a study comparing crop
 
losses to the various millet pests.
 

5.2 Cost/benefit Analysis
 

105. The figures availabie do not allow a cost/benefit analysis to be
 
made.
 

5.3 Recommendatisns
 

106. There i:; no national system assessing crop loss.=. The mission 
recommends that -such itudies be regularly undertaken at the end of the 
agricultural season, and thtt they be as e:haustive as possible. 

). )RGA: 1ZAr: ).\N) .;TR;CT.;RE. 

6.1 National ,:hrmnt.; nl' ,.,d 

6.1.1 rho, Nati,)(1a 1t1r:,),)c I :'mm itte,I .t 

107. The National i'oo lidicin4 Committ~ee, whi h was set up In 1986 to 
deal with th,._rour,,:t ,n por;,ed by Y'rii,;hopper'; in the Sahel, 
luncttoned v,!ry ,j 11 Ldi1'M ,. 

108 . ' t ; 'sun,.n b r i 1c' 1ldel the Chad Lin aiuthort tie,; (the ?lant 
?rot.!ct 1on .!rv i YNDR , ;())FELAC , etc ), tnternati onaL orgmintzat Ions,) . 
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(FAO, UNDP, the EEC, etc.), and the representatives of donors and the 

NGOs. IL met when needed at the request of the Ministry of Agriculcure 

during the period when the campaign was being prepared, before the 

season began, and regularly two nr three times a month during the
 

campaign proper.
 

109. The Committee was able to take up all the problems that arose 

during the campaign and to find the best possible solutions, especially 

in as far as regards operating costs. 

6.1.2 The Technical Committee
 

110. The Technical Committee backed up the work of the Coordinating 

Committee in operational matters. Its members included the officers of 

the Plant Protection Service in charge of the campaign, the technicians 

supplied 	 to Chad by FAO (an entomologist as coordirator and a
 

visiting the country, and the more important
logistician), consultaats 
donors directly involved in operations and in logistic problems (TSAID 

and FAC). It met at the request of the officer-in-charge of the 

campaign to look at strategic and operational needs, took decisions, 
and, when necessary, referred the matter to the National Coordinating
 

Committee.
 

*.L.J Evaluation
 

111. The system worked we-l in 1987 under actual campaign conditions, 

because of the large amount of assistance which Chad had received, and 

because of the general good will, availabiliry and efficiency of the 
the good of the country.
chief'actors in this work, 	whose sole aim was 


6.2 lmorovemint of the Plant Protection Services 

12. The Service's staff was incresed from seven members in 1986, to 
and then to a total of thirty in 1987.
ten, 


113. A large number of it.i staff members were selected to undergo 
traLning a- different levels, including in the courses organized by 
PRIFAS at oaztpellier and the course org;anized on USAID funds in Niamey 
with the coperation of FAO. 

1I1. The ,qiipr,.nt left over from the 19T6 Campaign (vehicles, radios 
and sprayer,.;) a,; well is the psticide; in ;cock, were carefully 3tored 
and used in 137, not )i1 in ohe :ontro I campa i4n proper, )ut iiso 

during the period )f p re par it ion, ,)r ogg-pod iurveys, and for training 

course,; and the mobl i.Atrion of t irm,'r'i. 

115. The ;uppli,-; ind equipme.nt icquirod in p987 will further increase 
the Se r ce' ; i ti. .A :omplere Inventory will 5,! draiwn up in! rplc
November it the end or t he 	Campaigyn. 

l's. 3,,t t n e; ';npl i'; wi l' not be s ffL-f, nt If the Srrvice3 i 

cii led,t,' tu 'nit L!ei.,, : i-'npi n agaInst ,;rashopper;, even when 

popul~ir L); ;i~rernd ormal ;uch,,, will haver lev,, c.ipailns to 

mOni Ii thf ,rrt reo;,)urces, )t the Plant Protect on Service and of the 
co'.untry' deel, ou_,,!ment istitiltion;. 

http:equipme.nt
http:qiipr,.nt
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117. Because of the gregarious breeding in 1987, it appears obvious (
that the Service will have to deal with the great, and even more
 
pressing problem of the Desert Locust next year.
 

118. It is therefore necessary to strengthen the Service, both in
 
terms of personnel and of equipment, over a number of years. The
 
UNDP/FAO Project presented to the Government in June may need light
 
modification, but it is a first attempt to solve the problem. Parallel
 
and coordinated bilateral assistance will improve the efficiency of this
 
project. It is the Government's intention to greatly beef up the
 
Service and, in the long-tsrm, to give it all it-needs to carry out its
 
task. The Chadian authorities perfectly understand the grsat
 
importance of pest control in Africa, and its role in improving the
 
production of food crops.
 

6.3 International and Regional Structures
 

119. CILSS worked with FAO and FAC to coordinate the campaigns against
 
grasshoppers in the various Sahelian countries. Its role in promoting
 
such coordination is positive. In spite of the tendency so frequently
 
seen to retain for the good of one country the inputs given to it, a
 
number of positive examples of cooperation between states and between
 
services occurred during this year, including the campaign carried out
 
in Mauritania from bases in Mali; control activities in Mali using
 
supplies from Senegal; and the desire unanimously expressed at the
 
meeting in Haiduguri in June for better coordination of control
 
activities and information between the countries of the LCBC,(Lake*Chad
 
Basin Commission).
 

120. In future the control of grasshoppers and all other migrant pests
 
must be based on a better understanding and cooperation between the
 
countries of the region. The outlook seems favourable, but all attempts
 
in this direction must be encouraged, and CILSS has its role to play in
 
this.
 

121. OCLALAV, with FAO funding, sent a team of fourteen, then thirteen
 
more, of its staff and five vehicles from Niger and north Cameroon to
 
undertake control activities in Chad between August and the end of
 
October. The team functioned very well and sprayed some 28,000 ha in
 
which Desert Locust hopper bands and some young adults were found,
 

122. The present organizational problems are raised elsewhere, as
 
urgent decisions need to be taken within the framework of general
 
strategy in the Sahelian sub-region to control the Desert Locust in this
 
pre-plagus period.
 

123. PRZPAS in Xontpellier carried out a new training programme in
 
1987, financed by various donors and by FAO, with a theoretical part in
 
Montpellier and practical work in Niamey. This training was intended
 
for those responsible for actual operations in the Sahelian countries,
 
but was also followed by the technical officers of USAID.
 

124. PRIFAS' information letter, SAS (Sauteriaux au SaheL), which
 
functioned in 1986, was expanded in 1987 with FAC funds, and a
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biomodeling section, under Dr. Annie Monard, was set up in liamey, so as
 

to be able to immediately use ten-daily AGRHYMET data on rainfall.
 

125. "nese data, translated into predictions on the basis of PRIFAS'
 

Oedaleus senegalensis (OSE) biomodel, were transmitted every ten days to
 

all the Plant Protection Services in the Sahel and to all the
 

correspotdents of Operation SAS.
 

126. From September on, colour computer map for each country allowed
 

these predictions to be more 	 easily used in deciding where to undertake 

surveys and control operations.
 

127. These maps would be most useful to the Directors of the Plant 

Protection Servi .es as one of the elements on which operation decisions 

can be taken duri.ng the campaign. It is to be hoped that this programme 

will continue and grow. 

role the.4 ~The of FAO 

123. The roles of the entomolovi;Zs aad logisticians who were provided 

by FAO for the campaign in Ch.a' are discussed in section 4.3. Of 

particular value was the fact that the entomolagist was in Chad from 

February on, in time for 	 the egg-pod surveys, training and the
 

This made his work even more useful.
preparation of the campaign. 


129. At cheir level, these experts contributed to an efficient 

coordination o(, the campaign, and partici.pated in the taking of 

strategic and operational decisions throughout the campaign. 

130. Their work 'as efficient and fulfilled the mandate that they had 

been given. 

131. Apart fcom organizational c,ordination, and logistic and 

operational coordination, FAO also undertook regional coordination of 

the campaign.
 

132. FA0 :il;o participated in organizing the campaign against the 
Desert Locust. 

133. AlL thel;e activities appeared to have been most favourably 

rec,,ived by the Chadiin Government. 

,e ?,e.mmend1t tons 

134. 	 >h,! 1a ini L " *,)frIi,?tIng,Comm cttee should hold most of its
 
1.'i -ho:)or- )d wh',n the :ompaign is ;till under preparation.
 

Once i :Lin ),' ),,).r 1 ijun'; h,t,; n ,;tabl i;hed , it need meet only 
11. 	 p,-,:infri!( ,r11i14-n ::: i ',yf 

I ,. ' hn l ,nu -'o to pLa, an active role 
' i'j';rs t'i': C1mnp~1thr igh itt [fln1. l s;q i.n 

6. :..,;; )f r. ii or, im:h t.he '1t:)nI Plant Protection '.rvice 

.1j nt ni ':h r,)u n,r'the! 1;,LP/ :,{) r j!ct ,rm next :ear on, over a 

aumbe r t yl!,i r; , wir.h pirl ' 1, ;upport Crom bilateral assitiance. 
Shoul 
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137. CLLSS should continue to work for the cooperation of all the 
Sahelian states and for the coordination of the campaign. 

138. PRIFAS should again be requested to undertake specialized 
training in grasshopper and locust control. Its monitoring programme.
 
Sauteriaux au Sahel (SAS), should continue and include the provision of
 
predictive maps in colour to the Plant Protection Directorates of each
 
country every ten days.
 

139. FAO should continue to act as coordinator, as was the case this
 
year.
 

7. THE 1987 CAMPAIGN AGAINST THE DESERT LOCUST IN CHAD
 

140. In May and June 1987, reports from north-west Sudan that the
 
Desert Locust was benefitting from the excellent conditions for
 
reproduction in the region, suggested that there was a real risk of Chad
 
being invaded in the rainy season.
 

141. As early as June/July, and in August, the FAO entomologist noted
 
hopper bands and gregarious zwarms in the region of Kalart (Oum
 
Chalouba, 1550 N, 2055 S).
 

142. Following these reports, FAO recommended to the Chadian
 
authorities that repft coitrol measures be undertaken by an OCLALAV team
 
called from Niger, using barrier spraying with a very rapidly working
 
pesticide (Fenitrothion ULV) mixed with a very small amount of a more
 
permanent pesticide. This strategy aimed at destroying the hopper bands
 
before they could reproduce and at sterilizing any laying that
 
nonetheless occurred. But the permanent pesticide was not sent to Chad,
 
as the Government would not accept its use, believing that herdsmen in
 
the region opposed such treatments erom the fear that it would harm
 
their cattle.
 

143. Soon afterwards, at a meeting of donors held in Rome, a number of
 
strategic decisions were agreed upon by FAO, FAC- and USAID, These
 
included a joint mission by expert consultants from FAO, FAC and USAID;
 
the hiring of a Britten Norman BN2 from a private company, Transniger,
 
(& dual-purpose, scout and spray plane, well adapted to work in the
 
Sahara); and the dispatch by air of large quantities of the
 
rapidly-action pesticida necessary for a campaign against gregarious
 
hopper bands; and the mobilisacion of a strengthened OCLALAV team
 
drawing on its staff in both NiSeria and northern Cameroon.
 

144. These decisions, in the light of the emergency situation, were
 
not all carried out. The consultant mission visited the country between
 
the middle of Aagusc and the end of September; the OCLALAV team was in
 
Kalart by the beginning of the month of August; but the aircraft was 11ot
 
immediately hired because of some hesitancy on the part of the Niger
 
Government, overcome by the and of the month,
 

145. These developments, and the result of an aerial survey by the
 
consultants, led the Technical Committee to decide to strengthen the
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ground scouting and control teams, increasing to a total of fourteen the
 

Plant Protection and OCLALIV vehicles working in the area of
 

Kaalt-Biltine-triba. The area -nat needed scouting (where there seemed
 

to be sufficient vegetation for the insects) formed a rectangle running
 

east to west, largely on the 16th parallel north, of about 150 by
 

300 km.
 

146. At the beginning of September, FAO agreed to finance the mission
 

of the OCLALAV team, which remained in the country till the end of
 

October; control of the hopper bands in the region of Kalart began at
 

the end of August.
 

147. The area west of a line from Kalart to Biltine, that is, the
 
western half o the area at ri-sk, was not surveyed.
 

148. Most of :he control activities took place in the month of
 

September in infested oueds in the region of Kalart and in an area of
 

about 50 km around this.
 

149. Control continued from the end of September into October in the
 
area to the east of iriba and Guereda.
 

150. At The beginning of October, most of the Desert Locust
 

populations aad fledged. It proved difficult to follow the movements of
 
swarms, as some noved west and others east. A number of reports also
 

appear to have been of swarmlets bf tree locusts (Anacridium
 
melanorhodon), which posed no danger to crops.
 

151. The helicopter financed by FAO (in Alouette 1: hired from 

Gyrafrance) arrived at Abeche or. 28 Septemb-er. The FAO coordinator and 
Logistician in Chad and the FAO regional coordinator, in the country on 
a mission, used it for scouting from Abeche. After this, it sprayed a 

number of young adults swarms, mixed with late-instar hoppers, in the 
eastern region. On 14 October it carried outc control activizies over 

13,900 ha. 

152. For work agaiint the Desert Locust, the Alouette helicopter
 
suffered from two handicaps:
 

- :ts effective radius of action (some 24- flying hours) was not 

sufficient, because of the enormous area that had to be 
coverind. 

- ,or ;ectriy eau;on-, it was oblidg,:d :o return to iti base at 

Abeche each Jr), further liniting the ii;tances it could travel 
while 'coutin. 

153. By 14 'ct hr, :introL ictiviti,-; ',ot'-e,:n the end ,)f August and 
the beginnn iti carried over by ground,1 iter been out ,9501ha 


and aerial ;priyingv, h, :3, ))() ha tbr.td by helicopter in,-boded
 

154. At th ,r.';,nt mne,t , the entir. population i ; idul(t, Ind 

nearin4 ;e!xua. ',airit' md new infditt!Ionw will mon inp,:ar if 
•egg-liin occirs ii toe reion it;elf . 3ut the ;wari- may al:;o mtigrate 
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away, and for long distances. It is probable that control activitie4
 
will have to be mounted in the Bilcine-Kakalt-Iriba-Guereda area.
 
Ground treatment should continue, supplemented, if necessary, by extra
 
aircraft.
 

155. Nonetheless, if very large hopper infestations occurr (of, say, 
100-200,000 ha, or even more), it is very unlkely that they can be 
destroyed using only pesticides with a low degree of permanence. 

156. Finally, it should also be noted that populations, which may be
 
very large, were reported by the army in August and in September in the
 
regions of Zouar and of Faya Largeau. These unconfirmed reports leave
 
very unclear the real size of the problem and what may happen to these
 
insects. The FAO entomologist will continue to follow the situation at
 
least to the end of November.
 

i57. Intense activity by Schistocerca 3regaria in Chad must be 
expected next year, of the level greater than in all the campaigns 
undertaken in the Sahel in more than 25 years. It is therefore most 
important to give Chad the equipment, means and specialist scouts 
necessary to face up to this new problems. 

8. CONCLUSIONS AND GENERAL RECOMENDATIONS 

8.1 Grasshoppers
 

158. After two difficult years, the grasshopper situation appears to 
be returning to normal in the Sahel, with populations falling,
 
parasitism growing, and because of the efficiency of the control
 
campaign.
 

159. International assistance will no longer be on an emergency basis, 
but must ¢,ntinue, in the more normal way, to support activities 
underway, and to build on the recent technical and strategic gains of 
the Plant Protection Service (including the mobilization of farmers in 
Phase I). 

160. A number of matters which must be considered follow:
 

L .Maintainand 9trengthen a itrategy based on -ground control
 

Phase I
 

- Make farmeri, that is the villaqe brigades, directly 
responsible for monitoring and control operations.
 

Phase I:
 

- Move to survev and control by the .aobile teams of the 
Plant Protection Service, with their motorized spraying 
equipment, and by the Lar-est possible number of 'village 
teams. 
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22 Strengthen the Plant Protection Service
 

- Support the UNDP/FAO Project to assist the Plant
 
Protection Service in Chad.
 

- Give favourable consideration to bilateral projzcts in the
 
fields of technical training, the supply of material, the
 
construction of buildings, etc.
 

- Attempt to resolve the varigus logistic, maintenance and
 
storage problems for supplies and equipment between
 
campaigns, and during actual control operations Give the
 
Plant Protection Service sufficient fixed and mobile
 
radios, so that the field and the Directorate, where
 
decisions are taken, are effectively linked.
 

- Provide a national operating budget for the Plant
 
Protection Service, as, by its work, it efficiently
 
prevents crop losses. Continue technical training for the
 
staff of the PPS a,.J standardize its equipment and control
 
methods.
 

3Q Training
 

- Continue and extend farmer training, so that they may take
 
over the monitoring and destruction of infestations at the
 
beginning of the rainy season; this means local training
 
and the use of such media as the national radio, the
 
press, posters, etc.
 

- The progres;ive improvement of their control capabilities 
will involve a change from the dusting bag to the
 
hand-held ULV battery-operated sprayer, and this will
 
require a number of years.
 

- Organize long-term training for the PPS' operational staff
 
in the fields of spraying, maintenance, and transport and
 
storage. Set up a system to recruit and promote competent
 
staff members.
 

- Prepare trainer-trainers in a whole set of fields,
 
including scouting activities, control decisions,
 
logistics, camoaiLn preparation and management, and the
 
standardization ind upkeep of equipment. Such training
 
could be within the framework of the UNDP/FAO Project to
 
reinforce the PPS, or through bilateral assistance.
 

4Q Supplies and equipment
 

- The equipment most suited to the needs of mobile control 
teams is: 

- exhaust nozzle sprayers, mounted on six-cylinder
 
diesel engines;
 

- hand-held LULV sprayers. 
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- Regional stores of hand-held ULV battery-operated
 
sprayers, which can be used by the village brigades,
 
should be set up.
 

- Equipment should be chosen for its roboustness, the
 
quality of its spray, the simplicity with which it can be
 
used and with which it works, the ease of maintenance, and
 
of transport and storage. Too fragile or too sophisticate
 
equipment should not be considered. In general, it would
 
be better to follow a policy of developing the largest
 
possible number of small control teams, with the support
 
the the technical officers of the PPS. This would mean
 
adopting a strategy, in the future, of many small ground
 
control operations based on a large numbe. of strategic
 
stores of small-scale spraying equipmenr, raLher than on
 
the systematic use of aerial spraying.
 

52 The early purchase and delivery of pesticide reserves
 

- Following an inventory of the pesticide stocks left over 
at the end of Lhis campaign, it will be necessary to
 

supply, by May 1988 at the Latest, sufficient poder and
 
ULV (20 or 50%) pesticides for control activ'ties in
 
Phase 1; regional stocks for contol activities in Phase 1i
 
will 	also be needed, as will general strategic reserves.
 

- In 1988, such pesticides will again have to be provided by
 
international assistance, but the long-term expressed
 
objective of Chad is to ask farmers to make a financial
 
contribution to country's cost in supplying pesticides and
 
control equipment. In the medium-term, these inputs must
 
all be financed from agricultural production.
 

69 	 The possible use of supplementary aerial campaigns in the
 
event of exceptionally heavy infestations in Phase I1
 

- There always remains the possibility that aerial 
operations are necessary, because no Long-term 
meteorological prediction, and hence biological 
prediction, can be made. 

- Bilateral assistance might consider paying industrial
 
insecticide producing companies and aerial ;ervice hire
 
companies to keep reserves from which they can supply what
 
is needed when the events justify it. This may be the
 
best solution when locust and grasshopper activity has
 
returned to more normal level, and the emergency situation
 
is over.
 

8.2 	 The Desert Locust
 

3.2.1 At the Regional Level
 

161. Gregarious Desert Locust breeding has increased this year in 
eastern Africa, on the shores of the Red Sea, in Ethiopia and in Sudan, 
and in west Africa, in Chad and Niger. 

162. The situation lid not, however, prove to be 'iscatastrophic as
 
one might have imagined in June at the beginning of the rainy season.
 



But experts agree that next year's campaign will be very difficult, and
 

that there is a very real risk of a plague in Africa.
 

163. At the same time, the region has never been so badly prepared.
 

OCLALAV both sow its mandate reduced only to the Desert Locust, and
 

suffered from its Member States no longer even providing the necessary
 

minimum so that it might regularly pay the normal salaries of its staff.
 

In spite of the skills of its field staff, it can therefore not carry
 

out its work of surveying the Desert Locust and ualertaking preventive
 

control when necessary.
 

164. Its member states' lack of support for the organization has led
 

to the unwillingness cf most of the potential donors to assist it, and a
 

general preference for bilateral support.
 

165. This is regrettable, considering c.e technical efficiency of this
 

organization when it still had the equipment and financial means
 

necessary for field activities, such as in 1974 and 1975, during the
 

first grasshopper emergency in the Sahel. The success of that campaign,
 

and the prevention of Desert Locust plagues during the last fifteen
 

years, has undoubtedly contributed to the organization's problems.
 

166. It is no longer possible to deny reality. The organization
 

appears to be condemned to disappear, probably rapidly, perhaps over a
 

longer period, but it is necessary that a number of decisions concerning
 

it be taken as soon possible.
 

167. OCLALAV's Administrative Counsel, with the support of CILSS,
 

should ensu'e that the acquired rights of all its staff members be
 

satisfied as soon as possible after its accounts have been closed and
 

its goods re-distributed or sold off.
 

168. No other structure for rational and coherent monitoring, and for
 

implementing a control strategy in the Sahelian countries, can at
 

present be conceived of. •
 

169. The solution adopted by the Niger Government, which is to itself 

assume the responsibility for the preventive contro1 of the Desert
 

Locust in its own territory, through its Plant Protection Department,
 
could be generalized throughout West Africa.
 

170. Survey and preventive control in the gregarizatiou zones of West 

Africa from 1988 on would then r,!lv 'pon the Plant Protection Services 
of Chad, Niger, Mal :ind Mauritjnia. 

171. If this solution receives international agreement, ever,% effort 

must be made to have it working by the next campaign, so as to be able
 
to face the very real threat of a plague.
 

172. Without con;idering how this ihould be done, the following five 
points appear important. 

- A complete trmnsrer to these four national Plant Protection 
Services, now responsible for Desert Locust preventive control, 
of OCLALAV's supplies, buildings, and experienced field staff
 
(monitors, s(-uts, Irivers).
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- Funds and possible operational support must be provided by 
bilateral assistance to each country. 

- Desert Locust experts must zontinue to work only on the problem
 
of survey even when the Desert Locust is in a recession, and
 
when there is a temptation to forget it.
 

- Regular ratio contacts between the four Sahelian Plant
 
Protection Services involved should be maintained on OCLALAV's
 
regional frequencies.
 

- Regional technical coordination, by a small expert team, and 
the regional and international centralization of data on 
locusts, and for the development of common control strategies, 
particularly in periods of danger, will be necessary. 

173. Such coordination, financed by international assistance, could
 
also use improved but expensive nethods of data gathering such as ,the 
regular photogrammetry of satellite imagery, and computerized
 
statistical biomodeling of populations.
 

8.2.2 The Case of Chad in Particular
 

174. After a very long period without control activities against the
 
Desert Locust, Chad has been invaded by gregarious Desert Locust 
populations from Sudan, or which developed locally. The final breeding
 
of 1987 is now underway.
 

175. The movements of the swarms that result from this breeding must 
be monitored immediately after the end of control activities against 
hoppers. 

176. The khadian Plant Protection Service will need help throughout 
the period between campaigns to maintain scouting and survey, and to 
train a number of expert mobile scout teams.
 

177. At the beginning of the spring of L983, the possibility of using
an aircraft of the 3rltten Norman 3N2 type for regular aerial urvev 

should be considered. This aircraft might also perform similar survey 
work in the neighbouring Sahelian countries, Niger, Mali and Mauritania,
 
if needed because of the development of the locust situarion at the end
 
of 1987.
 

9. ACKNOWI-EDGEME'TS 

173. The evaluation mission would like to greatly thank all those who 
gave it their assistance and contributed to its work, in particular the 
FAO and its Representative in N;'Djamtnna, for having coordinated the 
campaign, and for hi.; ef inent support luring the mission's viSit to 
Nigeria, and USID, which organized i luick field trip to the leriail 
campaign , to FAC and its repri!sentart ives for their full ;upport, and to 
the national otficer in c:1harge of the campaiign, for hi; full and 
invaluable cooperation.
 



ANNEX I 

PROSPECTION D 'OO'IIEQI.JES 

RECAPIFULArION PAR PREFECTURE 

PREFEC rURE 00 IrEQULES/ OEUFS/M2 OOTIIIEQtES OEUFS OEUFS/ z OOTIEQUES OEUFS 
H2 PARASiiSME/M2 OUTIEQUES OOTIIEQUES PAR tA PAR IhA 

uUA01A I o.39 172.59 0.04 19.70 25.9o 0.10 10.69 63,902.12 1,725,899.47 

CHARI -iAt;IURI1 3.42 170.71 0.00 58.43 46.43 0.0 30.57 34,175.8z 1,707,142.86 

CIERA 4.16 68.54 0.00 5.89 16.60 0.0 6.83 41,648.35 685,439.56 -
Oo 

M,)YEN-CIlARI 2.11 34.76 0.63 0.20 12.59 32.24 O.69 21,053.57 347.589.29 

SALAMAT 1.L7 2o.73 0.00 0.29 21.05 0.00 1.54 LL,693.12 267,328.04 

BATIA 2.49 25.34 0.00 1.17 10.02 0.00 5.08 24.891./7 253,441.56 

KANEM 0.58 8.47 0.01 0.03 17.86 0.01 0.01 5,808.27 84,689.85 

L.AC 0.20 0.73 0.01 0.15 5.27 0.00 0.46 2,040.82 7,295.92 

BI LT IN E 



79 

ANJNEX II 
RESULTATS 

DES PROS PECTITONS D'OOTIIEQUES 
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NN FX III 

PROVISIONAL CONTROL PROGRAMME
 

Prefectures Areas Involved/ha ' to treat 

Ouaddai 67.017 60% 

3iltine 56.230 40% 

Barha 62.202 25% 

Kanem 36.256 15% 

Chari-Baguirmi 109.678 45% 

Lac 109.000 151' 

Gu~ra 147.063 40% 

Salamat 21.625 25% 

Mayo-Kebbi 233.370 7% 

Moyen-Chari 170.000 20% 

TandjMl 128.669 5% 

Logone Occidental 110.380 5% 

Logone cOri,2ntal 151.532 5% 

1.403.022 Na 283.415 Ha 



ANNEX I V 

PREFECFURE 
rEPARrr ro1m DES PRODIlI1t rS l.!QllIDES ET SUPERFIC FS A_RA rER PAR 

SUIPERF IC I E 

VRI-EtrIiRE ') rAI.F 
IIA) 

oIIADIlA tI %1i\tICt1E) 41) . 100 

CIIARI-BA;iIIRHIt (NL)IANIENA) 49, iS') 

* ;IIERA (M.,'l;,)) 5 *8,820 

1 11. I'I!?1 b 1.INE) _ 4+9 0 

SI AMA f '-rI'M AN) 5 ,411 

.M* ,-1IIAX I (KOIIHRA) I , I 

i AI'llA ( 1 1 15,s)0 

- A.i .'I (M ,I ioo 

I AC ( hil Io, io 

M' t- ti-fl1 I.8 '1;iR) 1l ,135 

IA 1.. i1 F fI \1i ) 6, 4 1 0 

, K;-Ii. lI. M MNI)'biJ) 5,520 

,H I -2; U \l. (lOI)BA) 7,5lb 

MALA HIl I1ON 

SIIPERFICIE Q1JAN r IrE 
(IlA) (I LI}(ia) 

Itb,0o2o26 71oo 

19,t62832, 70' 

39,000 23,4OO 

15 0'oo 9.oo0 

2, too3.660 

22 500 1 1,50w 

10,500 6,100 

--

FEN I rl m I oN 

SUPERFICIE QUAN IrE 
r 

I 1,50o) 1,649 

ib,h50 4,5).) 

1'),821 5, 155 

7,490 2 024 

1,801) 487 

|I 500 3, 108 

5,00 ) 1, 15"1 

5,441) I 4 1I) 

I ),16350 4 "421) 

it), 4412 

6,431) 7 18 

5,,521) 1 490 

7,576 2 047 

r o r A 1, 281,411 15),)00 9i),0loi) 111,411 ,1)5i) 



LIST 	OF DONOR ASSISTANCE
 

b 	 Canada TOTAL: (')
 

.,600 Fascac
 

m " 	 EEC TOTAL: ECU 130,000 


cechni'al assistance 


200 pairs plastic goggles 

expert costs 

53,075 kg Fenitrothicn 3 percent dust 


.4,600 Fenitrothion 50 percent ULV 


Through FAO
 

- EEC TOTAL: 27,000 

internal. cransport of pesticider, supplies 

and equipment (local currency) 

b- FR Germany TOTAL: 450,000 

I month training for two experts 

technical assstance 
general )perating ex.:enses and 
in-country transport 

300 pr, t-,c t v. )V' rl s 

50 MT r)poxur 

1.0,000 1 F.nitr)tnio)n 21 percent 

7 MT Propoxur (,idditional pledge) 

J+ 	 France TO)TAL: FF 3,250,300 
30 helicopt,2r >'lvng hour-i for 

month )t :)rotpi cton 

or Z uri"1:> 71[ ;r -)h'se 

S.I August
, -dd. ws"-	 t rO 

" a PR:	 AS )n
• ".)gl1 t I l,III- ' ) n" 

.ANNEX V
 

69,500 
ECU 18,700 
USD 4,500 

ECU 12,000 
59,974 
70,165 

27,000 

27,000 

252,809 

(-+) 

150,000 

(-) 

(+) 

,90,000 

(-) 
'
 



T. 200,000
operating expenses 


500 7"VA sprayers - batteries
 

100 Knapsack sprayers (-)
 

ground surveillance
 
(-)
egg-pod survey 


40 MT ?rooo;cur and Lindane
 

100'30 1 Fenitrothion 1000 (-)
 

is part of the FF 20 million
This assist~nce 


made available on a regional basis
 

10,000
TOTAL: 10,000 

10,000
 

b- Indo ,sia 


operating expenss 


244,444
TOTAL: lit. 308,000,000
b'* Italy 

'it. 143,000,000
4 5 MT lorry A. 40 VX 
li. 32,000,000
4 sprayers 

lit. 8,000,000
200 knapsack dusters 


Lit. 25,000.000
50 motorized knapsack sprayers 

lit. 0OO 00


20 tractor-mounted sprayers 

lit. 8,5)0,000
790 masks 

lit. 1,750,000
350 goggles 

lit. 3,500,000
350 protective-overalls 


lit. 700,000
350 gloves 

lit. 9,500,000
550 boots 


lit. 10,000,000
I MT Acephate/Ortene 

,arbaryl (LSevin) Lit. 10,000,000
,00 kg 

3,000 kg Thloropyrifos/
 
lit. 30,000,000
Dursbat 12 percent a.i. 


b- NGO/Worl ,is un TOTAL: (')
 
(+.)
50 hand-held sprayers 


'7,100
TOTAL: 27,000
6- SwitzerLand 


training, o)n pest control for
 
27,000
25- agri-extenslon agents 


" )000
 ..... ... 7.AL : 3- ,O 

3.,000operatiofnsicretar~at f)r emergency 

'.3,367
9,]0)
S"nied Kigdu TOT\L: 'I. 

1133 S11 t.nCe )fr '11 t 'n A I. It I')r 
t....9,)00Fellowsni' MAH .rcr.i t 



USA TOTAL: 1,254,261 1,254,261 

250 hours fixed-wing operations 

and ground support 
airgas, fuel 
ground support for a~rial operations 

13 4-wheel drive vehicles (5 due in May 87) 

398,708 
74,022 
30,000 

:raining at ?RFAS 3, JC 

senior entomologist 7 :1,u InC 

field entomologist 4 m/L 

in-country transport of pesticides 

90,000 1 Malathion 
in-country transport of Malathion 

191,000 
16,500 

485,930 
_6,500 

TOTAL COSTED AID USS 2,522,881
 



.NNEX .: 

PROV:SIONAL ANALYSIS OF CONTROL ACT'VITIES \A'ST ,RASSHO??-RS: 987 

as of L) ctober 19 7 

PREFECTURES GROUND AERIAL TOTAL TREATMENT 

TREATMENT TREATMENT FL\ 

KANEM .30 :.03b 

'AC 2.632 3.000 5.,)32 

CHARI-3AGUITMI 3. .OO L..37: 

MOYEN-CI-AR 2..307 .300 33.5.07 

Sub-total 26.900 

BATHA 19.234 24.7790 .4.304 

OUADDAI 16.876 11.763 28.639 

BILTINE ".387 14.250 19.637 

GOERA 12.223 21.000 33.223 

SALAMAT :.

Sub-tota! 7*.7S3 

GRAND TOTAL 68.37 9..',3 . 



ANNEX VII 

PERSONS CONSULTED 

Mr. CHERIF AB EL WHAB Director-General of Agriculture 

Mr. Michel NGAROMILLET Director of Agriculture, Officer in Charge 

of the 1987 Campaign 

Mr. Philippe MENGIN FAO RepresEntative in N'Djam~na 

Dr. John EGELE OHABUIKE Coordinator, Entomologist, FAQ 

Mr. GAYARD Logistician, FAO 

Mr. Jacques COMPAGNON Head of the French Cooperation Mission 

Mr. Franqois ENCGLEHARDT Counsellor of the French Cooperation 

Mission 

.Mr. Loc PARENT UNDP 

Mr. CHAMBERAN EEC 

Mr. Bernard WILDER Director, USAID 

Mr. Kurt FULLER Officer-in-Charge of Agricultural 

Management, USAID 

Mr. Habib KHOURI Logistician, ',SAID 



JOINT FAO/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAA.,,
 

THE GAMBIA 

October 1987)
Mission: (13-.7 


Mr. Channing :. Fredrickson (FAO)
 

.Mr..anc Dunart (France) 
Ms. june Andreasen ('.SA)
 

Paragraphs

Contents: 


1. ACKNOWLEDGEMENTS
 
1- 5 

2. INTRODUCTION
 5- 9 

IN 19873. EVOLUTION OF ORASSHUjPPEP. POPULATIONS 

10- 12 
3.1 The weather 


13 - 14
3.2 The grasshopper situatijn 15 
3.3 Egg-pod surveys 16 - 24


control operations on populations
3.4 The effects of 
 25 - 26end of the season3.5 Residual populazio.s a the 

' 4R.MGw(jTOR:N.'"vND ,,,i:D SYSTEM 

miie iit: ma moni )rn:i s'/sem in 1987 27 - 29
4 The performance ): 

30
 
712k! ie - i ,t n: )I ) t n ')rit T- );),,rI'it l 

31 
ant: r.c mend 1 :n.3 Evalu at tn 

32 - 33 
.5.1 T-ilning actL.ts 1187 

34 - 37".2 FurLher truinin need , 
38 - 39

5. 3 Eval'i on nd r,!,':mmend,Lt ,,ns 

O.O, ROL ')PERATONS 

:,Flm c kf, i,&a.,I g tiqu.,3t; ,1x ,a - , 

- 3 



7. CROP LOSS ANALYSIS
 

7.1 Crop losses in 1987 6.
 

;.2 Cost/benefit analysis of control activities 65
 
66


7.3 Recommendations 


8. ORGANIZATION AND STRUCTURE
 

National Steering Committee 	
67


8.1 The 

68 - 69
 

3.2 Improvements in the CPS since 1986 	
70
 

8.3 	 The role of FAO 

71
3.4 Recommendations 

LONG-TERM CONSIDERATIONS
9. FOLLOW-UP A:ND 


72
1987 campaign
9.1 Stocks at the end of the 

9.2 Preparation for future years 	 73
 
74 - 75 

9.3 The long-term improvement of plant protection structures 


Page

Annexes: 


"
 S ACRONYMS USED 

:7 PERSONS CONTACTED 	 I02
 
103
111 DONOR ASSISTANCE 
105
 

LOCATION OF BASES AND FIELD-STATIONS
:V 

V THE ROLE OF INTERNATIONAL AND REGIONAL STRUCTURES 107 

(This innex is common to the reports on the Gambia, 

Guinea-Bi,';.u, Mauritania and Senegal) 
VI ADMINISTRATIVE STRUCT'RE OF THE 

1081987 AS..iOPPE, CoN.ROL .MPAIJN 

V )RGANVRdAM
RCOMIM.NDED , EVALUATION TEAM 

FOR THE PRESERVATION )F THE GAMBIA CPS 109 
4C
 .... ERENCE '1A7TERIA.LS 

http:1A7TERIA.LS


JOINT FAO/DONOR REVIEW OF THE THE 1987 GRASSHOPPER CAMPAIGN
 

THE GAMBIA
 

1. ACKNOWLEDGEMENTS
 

thank the FAO Country Representative for

1. The team wishes to 


Thanks are
expeditiously arranging a meeting with the donor community. 


also due to the FAO staff for logistic support.
 

The active cooperation of USAID was much appreciated, especially
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Centre's
 

activities, which was'most useful.
 

2. INTRODUCTION
 

As late spraying in 1986 in extensive crop areas took place after
6. 

it was fully anticipated that a serious
oviposition occurred, 


the 1987 crop year. The
 
grasshopper infestation would continue in 


FAO/Donor Evaluation Team noted this in November 1986, and made certain
 

recommendations which were followed by the Crop Protection 
Service.
 

Rome in December 1986 of donors and representa:ives
7. A meeting in 


of 	 the national plant protection services developed a list of
 

the Gambia; virtually.
requirements for the 1987 campaign including for 


all the items Gambia requested were supplied.
 

expected

4. In 1987, grasshopper populations did not reach the 


levels, 	and more timely, selective spraying was possible. In addition
 

was organized, which
to the Steering Commircee, a technical task force 


greatly facilitated control operations.
 

T. report reviews grasshoper aontrol operations ia Gambia in

This 


.98. and makes certain recommendations for the consideration of 
donors,
 

?AO, and the National Crop Protection Service.
 



y.?
 

3. EVOLUTION OF GRASSHOPPER POPULATIONS IN 1987
 

3.1 The Weather
 

10. 	 Rainfall only reached significant volumes in May. Rains in June
 
extreme west
 

were very heavy, apart from one month from 15 June, in the 


of the country. In August and September, rainfall was excellent and
 

first 15 days of October, when the mission visited
continued into the 


the country.
 

Because, largely, of these excellent 	rains, cereal harvest 
either
 

11. 

are, or will be, very good. Short-cyclb millet had already been
 

harvested by 15 September. Long-cycle millet, sorghum, and maize appear
 

which will begin at the end of the
 
to be heading for a good harvest, 


root would

month of October. The ground-nut, sesame, and crops be
 

season in
 
equally successful. It should be noted that the 1987 rainy 


hot and drying north-easterly winds, which
 
Gambia was not marked by 


caused damage to all crops in the 1986 season.
 

remained in the Intertropical
12. From May to October, Gambia 


Convergence Zone.
 

3.2 The Grasshopper Situation
 

of the various grasshopper

13. 	 In as far as regards the size 


in Gambia was very similar to the
 
populations, the situation in 1987 


in 1986. A number of factors, however, meant that a
 
situation 


last year, when
aerial campaign like that of
spectaecular late-season 

treated was not necessary: these 	included a
 some 250,000 ha were 


better. level of organization; the establishment, before the

generally 


a network for monitoring and reporting; the training

campaign began, of 


Protection

of village intervention teams; the 	setting-up, by the Crop 


the

Service, of ground control teams; and a more.accurate estimation 

of 


areas infested.
 

were Kraussaria angulifera,
ever, the most important spec.es
14. As 

Kraussella amabile, Cataloipus fuscocoervLipes Zacompsa festa and
 

HerolYhu above all sis This complex ospies hich is
 

typical o Sdanic seven-ah, andof the biotopes of the south Sahel, is
 

the "Savannah complex".
described by George Popov as 


3.3 Egg-pod surveys
 

were undertaken in January

13. A number of scattered egg-pod 	surveys 


by 	the technicians of the Plant Protection Service. But, as the FAO 

these prospections, they were not 
qntomologist was not present during 


The results obtaLned varied

carried out with :ne necessary riour. 


widely and were not expressed numerically, nor were the grasshopper
 

It would be very valuable if the FAO

ipecies involved identified. 


to Gambia
could undertake a training mission
consultant, rkorge Popov, 

of the Plant Protection
at ghe beginning oi 1989, to train 	the staff 


in egg-pod survey methodology, includIng the identilfication of
 Service 

the species involved,
 



3.4 The Effects of Control Operations on Populations
 

16. 	 The 1987 Campaign was much better organized than was the 1986. 

the beginning of the year. Nine phytosanitary bases
Work started at 


up in various parts of the territory, and under them 21
 were set 

The total staff of the Plant Protection Service was increased
stations. 


been trained, or had acquired

to 61 people, of whom a number had 


experience, in integrated pest management (IPM). Ten thousand
 
on grasshopper
villagers, students included, were given a course 


were set up for 	early control

problems in 	May, and farmer brigades 


that were available. The
 
operations using the equipment and pesticides 


entire Crop Protection Service was either trained or re-trained 
between
 

March and June, with the help of the FAO expert, in grasshopper biology,
 

methods, the various
species identification, density estimation 

various application techniques with


pesticide formulations, the 

use of radios (a network of 31 sets) and map


different equipment, the 

in


reading. Ground control equipment and insecticides were delivered 


some difficulties with the Treasury,

titde and 	distributed, in spite of 


be used. For large-scale
to the secondary centres where they would 

its disposal two
aerial operations, the Plant Protection Service had at 


supplied by Canadian assistance and a Cessna 188

Commodore a'rcraft 

supplied by Luxembourg.
 

The first hatchings of the five principal species mentioned above
17. 

were observed 	from 20 July on.
 

18. 	 The following densities were recorded:
 

Lower River Division 2 - 32/in22
 

32/m
MacCarthy Island Division South 


Upper River Division -8/m
 

had been fixed at 15 hoppers per square
19. The control threshold 
metre. Village intervention teams immediately began to dust, 

particularly in the rice fields. 

20. 	 In the month of August, grasshopper densies went above J5 only 

areas of the Lower River Division (26/m"), in JIDS (20/im ), and
in bush 
in URD (26/m ), in rice and sorghum LniRD (17 and 16/m ), as well as in 

millet fields in 	the same region (17/m).
 

control
21. 	 Ground teams !rom the phytosanitory stations carried out 
the month, atactivities over 630 ha in August; on the 20th and 21st of 


Kambo, near Jambarijally, the Cessna treated 8,400 ha.
 

22. The adults of the principal species mentioned appeared in 

September, but neither their densities, nor the areas invaded, were 

ufficient to justify aerial treatment. Ground control teams still
 

continued working and treated about a further thousand hectares.
 

some damage to newly planted-out23.- At the beginning of October, 

rice fields was noted. The two Canadian planes then created an area of 

ha under this crop on the 8 October, The same planes returned12,104 
from Dakar on 13 and I" October to spray a strip oaf land under rice 

some 200 	metres from the river 0#mbia: the
between the tree limit and 

total Area was about 10,000 ha.
 



24. Dr. Alida Laurense, 	 the FAO entomologist in Gambia, estimates 

that operations against these five principal species should have been
 

15 October, because large-scale laying had
 considered finished by 
place by this date. Nonetheless, the Plant Protection

already taken 
continue operations over some thousands of
 Service Directorate wished to 


hectares by ground control and using the Cessna aircraft.
 

Season
3.5 Residual Populations at the end of the 


residual adult population of the

end of the season, the
25. At the 


Densities of between
 five principal grasshopper species remained large. 

bush and
 

10 and 15 inged individuals per square metre occurred in the 


infested is estimated at 4,000 to 5'000
 
in the :rops. The area 


hectares. 
These populations have only one generation 
a year and do not
 

much move around their biotopes.
 

Evaluation
 
26. Although this was recommended by the November 1986 


to study the effect
 
Mission, the FAO entomologist did not have the time 


of last year's large-scale spraying on the hymenoptera parasite of the
 

which had been introduced by
 
cassava mealy-bug, Phenococcus manihoti, 


On the other hand, it is
 the Integrated Pest Management (IPM) Project. 


a number of Tse-tse flies, of interest in the work of a
 
clear that 


in the soil,

British medical research team, were killed; the larvae 


however, had not been affected.
 

4. MONITORING AND RAPID WARNING SYSTEMS
 

Monitoring System in 1987

4.1 The Performance of the National 


the Plant Protection Service is at Yundum,

27. The Directorate of 


from the city itself. There
 
near the capital's airport, quite distant 


are nine baass and twenty-nine stations spread throughout 
the .territory.
 

stations all have receiver-transmitter radios, powered

These bases and 


by small generators. Considering the relatively small area involved,
 

the rapid warning system,

the plant health communications network, for 


is extremely dense; a much thinner network wab set up 
in the much larger
 

neighbour, Senegal.
 

by radio, first from the stations
 
28. 	 Daily reports are transmitted 


the bases to the Plant Protection Sorvice
 
to their bases, then from 


Directorate at Yundum.
 

page is
 
29, The data is recorded on a three-page form: the first 


insect
 
modelled on PRIPAS grasshopper form; tho second deals with other 


pests of crops; and the third with plant diseases.
 

.- :he so of .;nformation 	in Control Operations 

Plant Protection Service
 30. The analysis of the data received at the 

in Gambia had
is not always very Logical. The FAO expert
Direcorate 


thu stage when conclusions were being drawn
!requently to intervene at 

were being taken,
and when decisions, sometimes urgent, 




4.3 Evaluation and 	Recommendations
 

and Rapid Alert should be

31. A Division for Agricultural Warning 


created within the Crop Protection Service Directorate.
 

5. TRAINING 

5.1 Training Activities in 1987 

five crop protection training
32. Between 30 March and 17 June, 

programmes were held, four financed by USAID, two of which were
 

The fifth was financed by an NGO, Action
organized jointly with FAO. 

Aid, and executed by CPS staff. Training materials were prepared by the
 

follows:
FAO assistant expert, and the courses were as 


30 March - Trainer training; 30 agents of the CPS or from NGOs 

10 April were trained in grasshopper biology, in pesticide 

use and safety, and in radio communications. 

a

1- 31 May 	 Farmer training: CPS agents spent 2 hours each in 


large number of villages, demonstrating pesticide
 

use and safety; 10,000 farmers were thereby trained.
 

Nine pest surveyors were trained by the Command
3 - 5 June 
Center staff in data collection, grasshopper
 

identificition and in survey methodology.
 

6 - 12 June 	 These nine pest surveyors then trained 25 pest
 

scouts 
 under the supervision of Command Center
 

staff, in the same subjects.
 

16 - 17 June 	 18 Action Aid agricultural agents were trained by 

two past surveyors and one Command Center staff 

member. 

installed by
33. The 31 radios and generators provided by USAID were 

USAID, who trained 	each
 a Gambian electrical engineer on contract to 


operator Ln radio use.
 

5.2 Further Training Needs
 

new radios the CPS will 	 require systematic34. 	 The 31 provided to 

generators. Vehicle maintenance
maintenance and repair, as viii the 


Agents will. need.repeated ;raining in
continues to be a major problem. 

and use of the various spray equipment provided by

the calibration 

orrect QA* of pesticides, and in :he diSpoI41donors, in tne safe and 


j! containers.
 

is absorbed in the extension service, in the

35. tf the CPS 
retructuring of the Department of Agriculture, the training needs will 

more responsibility in
be even more extensive because, as farmers take 

pest control, the risk of pesticide misuse will be greater; private 
nor


pesticide firms viII not take responsibility for such training, for
 
storage and disposal of pesticide
monitoring treatment, and tho correct 


containers.
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The insect collection, the library with its publications, etc.,
36. 

tools of training and should be maintained and improved. A budget
are 


for training supplies is needed.
 

37. Those Gambians who have returned, or will soon return, with
 

degrees in such fields as IPM, Entomology and Plant Pathology may need
 
or to enable
short-term training in management in training techniques 


them to be effective. CPS agents and team leaders would also benefit
 
some were well-trained by the IM
from additional training, although 


one should be trained in radio and
Project. Ideally, or more agents 

In the long run, replacement of the generators with
generator repair. 


solar panels would be cost-cffective.
 

5.3 Evaluation and Recommendations
 

3$. The excellent training materials prepared by the FAO expert
 

helped the 1987 training program, which was funded by USAID, to be very
 

successful. The farmer-training programe was probably effective in the
 

of a good number of the farmers involved, especially in some
 case 

sessions too
 aspects of pesticide use, though, in general, the were 


short (2 hours), and the groups too large.
 

Racommendations
 

Whether or not the CPS remains in existence, the CPS Centre in
.39. -

Yundum should be the focal point for crop protection training,
 

and should have a training budget.
 

- The CPS still needs technical assistance in organizing 

programmes, and to procure and produce training materials. An
 

officer to liaise with the Dakar Training Centre should be
 

appointed.
 

- CPS agents should be given short-term training in survey 

techniques, grasshopper identification, and in the correct and 

safe use of pesticides. Selected staff should receive courses 

in radio, generator, vehicle and spraying equipment repair. 

that agents can be
 - Calibration equipment must be purchased, so 

trained to use spray .quipment properly and to avoid wasting 

pesticides. 

suitable for tropical, numid
 - Light-weight protective clothing 
countries such As the Gambia should be purchased, go tna:
 

safety training has better chance of succeSs.
 

CONTROL ;VIXAT:ONS
Z, 


i.1 Organization of the Campaign
 

#.. The titonal Steering Committsee was chaired by the Permanent 

4riculture; it included reproeentatives ofSecrecary of the Minitcry of 

the donors and TAO, add through this 2echanism, donors were able to 
rapidly identify the inputs needed. 



Task Force was 	also established. The

41. 	 This year, a County 


of the Ministry of Agriculture was Chairman, and it
 
Under-Secretary 
 as
from such government departments such 

included technical personnel 

Crop Protection, Health, the Environmental Unit, the Medical Services,
 

The
 
The JUSAID, FAO and ODA technical advisors were also members. 
etc. a National
 

CPS in Yund,= organized a Headquarters Command Centre with 

This
 

Coordinator, an assistant and technical advisors from the donors. 

31 up-river stations
 

coordinating unit maintained daily contact with 


through the radios which had been supplied by donors. 
See annex VI.
 

field staff and 	evaluated

42. The Command Centre supportid the 61 


their effectiveness. It served to link the field, the Task Force and
 

the Steering Committee. It recommended control procedures and
 
It also
 

intervention thresholds, based on data received daily 
by radio. 


followed health, and administrative matters.
 

fielded a consultant team,

43. Between 	12 and 18 March, USAID 


a member of the Foreign

consisting of an entomologist, a logistician, 


Disaster Assistance Unit, and an serial application expert. 
The latter
 

This team produced a report on the needs for the
 
stayed until March 28. 

1987 Campaign and on 	the feasibility of aerial applications.
 

the campaign,

44. The USAID Entomologist provided for the period of 

Corps volunteer)
and the USAID Assistant Coordinator (a former Peace 

fluent in French 	and in the local language.
were 


The FAO Associate Expert assisted field staff in pest monitoring,
45. 

in the assessment of control activities, the collection of grasshopper
 

species, and the training of field otaff and farmers 
between April 1 to
 

December 31.
 

46. 	 Italy supplied a plant pathologist to work directly with the
 

to in trailning in the utilization of the
 
Command Center and assist 


sprayers and equipment supplied by a.y.
 

6.2 Funds 	and Inputs made avtilable
 

donors supplied 	virtually all the pesticides and equipment

47. The 


See annex III.

which had been requested by the Gam'ia. 


6.3 Control Activities andAreas Treated
 
1986 campaign
48. Extensive blanket sprey~nby aircraft during the 


had undoubted adverse effects on the environment. The technical experts
 
with. CPS 	staff, thorefnr

from the 	donor countries, in'conjcucnion 

monitoring and reporting procedures, and established


improved 

threshold evels 	for trdatment. Ths a,".,wed j

raeshopper population 

and avoided widespread ndisdrtiinate


* escer selectivity 6f target 

from the ecological benefits, there were also
 application. Apert 


lesser wear and tear 	an spraying Andsavings on pesticides and from the 
dusting equipentt.
 

8 %tober, ground treatment had covered '.12,10 hectares.
49. As 	of 

135 October, the mission made a field trip up river from Mlansakonka to
 On 
were principally in the
 Jenoi station. The grasshoppers observed 




natural vegetation bordering fields of millet and ground nuts. The
 
species were Hieroglyphus africanus Cataloipus cymbiferus Kraussaria
 

angulifera, and Oedaleus nigeriensis.
 

50. Several localities had a high incidence of blister beetles,
 
follow grasshopper
particularly Psalydolytta fusca, which seem to 


Early planted millet escaped serious damage, 	due to the
 upsurges. 

time of grasshopper attack, but chosehardness of the grains at the 

fields planted later suffered damage in the milky head stage. At the 

time of the.mission, approximately 1,000 hectares have been treated for 

Blister Beetle.
 

51. From 20 August to 15 October, 20,504 hectares were treated by 

air, 	 pertly .by a Cessna 188 supplied by Luxembourg and partly by two 
density hoppers in theCanadian aircraft. The Cessna treated high 

and the Canadian planes treated 10,000 hectares of
Western Division, 

rice along the Gambia River in the McCarthy Island Division above
 

Mansakonka.
 

6.4 Evaluation of the Efficiency of Control Operations
 

52. The CPS continues to suffer from a lack of fuel, both for 

vehicles and for radio generators. The Government allocates fuel to the
 

different divisions of the Ministry of Agriculture on a quota basis,
 

and, during the growing season (which corresponds with the period of
 

maximum activity for the CPS)*fuel shortages occur.
 

53. As a result of a considerable training effort, monitoring and
 
in 1986, and the radio network allowedreporting was much better than 

the instant reporting of high pest infestations.
 

54,. The CPS is also hampered by poor roads. The main highway itself 
Rough roads also result in
to in a bad state and urgently needs repair. 


constant problem.
shorter vehicle life, and the lack of spare parts ts a 


55. Technical advisors provided by the donors should have taken part
 

in all Task Force meetings.
 

Aircraft
6.5 Evaluation of Pesticides Spraying Equipment and 


56. The pesticides used in the campaign were exclusively those 

provided by the donors, M4alathion and Fenitrothion, and there is no 

private production or sale of pesticides in the Gambia. The equipment 
provided by donors wee varied, resulting in a need for extensive
 

training and in e lack of spare parts.
 

o. :h#e 4rora!: 40wd Ver# two Ccnadian :urno Thruse4 And 

:*ssna :88 provyte4 Oy tne *,uxom|ourS. Due ti the low dde?1iy of 

was
grasshoppers 1n trw 1987 season, widespread blanicat spraying not 

Attempted. 

4.6 Environsental Impact
 

58. 4, assessment of the onviromontal impact o, spraying was carried
 
out in the smtiia.
 

V 



59. 	 As in many countries, various pressures influence the 
decision to
 

or carry out, aerial spraying. Firstly, there is a
 
carry out, not 


But
 
pressure to 	use the means available, simply because they are there. 


to spray in certain areas which suffered
 
chore was also pressure not 


from year's spraying. For example, a
 
adverse effects last blanket 


team working extensively on malaria,

highly estseemed British medical 


spraying be avoided; the International
 
requested 	 that blanket 


a breed of cattle resistant to 
Trypanosomiasis Centre is developing 

request, as 	its work depends on the
 sleeping sickness, and made the same 

There have also been protests from farmers
 

presence of tsetse flies. 

The PAO entomologist with the CPS 

that spraying kills all the bees. 
which may be
 

noted a resurgence of manioc pests and blister beetles, 


attributable to the destruction of their pests and predators last year.
 

She also expressed concern at the end of the 1986 season as to the fate
 

mealybug predators introduced by the IPH4 project, though

of cassava 

there was not time to investigate the siutation scientifically.
 

tested.
 
60. The blood cholinesterase levels of pesticide workers 

was 


The tests showed many people with dangerously 
low cholinesterase levels
 

they will probably continue in this work
 
working with pesticides: 
 at the
were carried out
the salary. The tests
because they need 

beginning, middle and end of the campaign, and were financed by USAID.
 

is a sure way of monitoring the
 
61. Such testing of CPS personnel 


safe use of pesticides, but farmers, especially 
those most active in the
 

campaign, should also be tested.
 

by the ODA 
An inventory of pesticide drums is being. tken62. 


It may be possible to use a nearby industrial crusher 
to
 

logistician. 

and bury them, but a seed specialist working in
 

flatten them, then 

as
put 	 to more constructive use 


Sanjul is hoping to the drums 


herfetically-eealed seed storage containers.
 

6.7 Recoumendations
 

should be 	 adequately advised by

63. - The Campaign Coordinator 


so to be able to avo4 tne
 
expatriate technical experts, as 


pressure for unnecessary sprayinS.
 

troetents,
- Environmental assessuents, both of air and $round 

should be carried out. 

should continue, including of
tests 


farmers, particularly tho6e most active in the campain. CPS
 - Blood cholinesterase 

Low levels of cholinestatase should.,be forbtdden 
to
 

staff vitn 
pay of.
 

work with pesticides and, for this purpose, a budlet to 
e provded. A;. cast

those woricr; ind 11re 3theri should 
control pesticide


records 4hould le c¢arefully eept so as zo 

to workers with a continual low boo6 
abuse and spot 

level resulting from not properly using
cholinesterase 

protective clothLng. 

should include eA increased Alloctment for fuelThe CPS OudgetA 

the time of post emergencies, when the mobility of CPS staff 
at 

ts highest. 



- The mission was 	 informed that an unidentified donor had 

constructed 50 wharves along the Gambia River, which is deep 
and navigable by large boats as far as Georgetown; smaller 

the river in the Gambia.craft can travel the whole length of 
Roads being so poor, donors might consider providing boats for
 

the CPS to transport pesticides, personnel and supplies from
 

headquarters to the Brigade Coentres up river.
 

CPS, and the National Coordinator for the grasshopper
-The 

budget for small purchases of supplies, and
campaigno, have no 


vehicles
for repairs. USAID his been generous with the use of 
and in supplying miscellaneous items, but a petty cash fund is 
needed. 

7. CR P LOSS ANALYSIS
 

7.1 Crop Losses in 1987
 

64. Crop losses in the Gambia appear negligibLe this year, due to 
timely 	 intervention by the CPS, The most notable losses occurred in 

fields, vhich are particularly vulnerable totransplanted rice 
aerially in October (10,000grasshoppers, and which were sprayed 


hectares). No crop loss assessment was carried out in 1987.
 

7.2 Cost/Benefit Analysis of Control Activities
 

data on the amount
65. A cost/benefit analysis cannot nov be made, si 


of pesticide used, hectarage treated and harvests ave not yet available.
 

However, the YAO Entomologist is collecting data on four different
 

crops, and will prepare a report after the harvest is over.
 

7.3 Recommendations
 

66. Accurate crop loss assessments are eeeded. A training programme 
by ?AO, to import a tested methodology.should be undertaken, perhaps 

for training participants from
The Dakar 'raiLnin Centre could be a site 
neilhboring countries. 

8. ORGANIZATION AND STAUCTURt
 

6.4 The National Steering Cmictcee 

67. The 3tional Steering Committee Ls a means of itiisnn between the 

donors and the host governent and helps coordinate :the e'oorts of th 
varous parties The cusmitcee meets regularty t) !jllw :'e ;e*: 

tLcuacton, zane recormndattons0 analle needs,n4 co-ird ice 4onur 
inputs. 

6.! mprovements Ln the CPS since 1906 

68. The recoemendatione made by the evaluation ctAi , 'vember ,6980 

hiave, to a certai nexcenc, been iWplmenCedt 



Nine team bases have been established, each with vehicles, a
 

radio, motorbikes, and pesticide application equipment.
 

survey and control
 
- A radio network to maintain contact with 


teams has been set up.
 

and personnel needed for the 1987
 
-The pesticides, equipment 


in place before the season began.
campaign were 


- Two more airstrips were prepared.
 

the Ministry of Agriculture chaired
 
- The Permanent Secretary of 


the steering committee in 1987.
 

conducted in 1987,
upgrade CPS staff was 
69. Considerable training to 


both in the Gambia and abroad.
 

3.3 The Role of FAO
 

of paramount importance in the
 
r le of FAO has been
70. The 


the Sahel. FAO has successfully coordinated the
 
grasshopper campaign in 


other international
 
of donors, the Sahelian countries and


work 
 more than one
 a regiotal basis where 

orgaaizations, particularly on 


country was involved.
 

8.4 Recommendations
 

to a restructuring of the Ministry of Agriculture 
promoted by
 

being given to dissolving the CPS and
71. Due 

the World Bank, consideration is 


absorbing its functions and personnel into the Extension Service. The
 

support the proposal for the following reasons:
 
missiun does not 


more complicated and
 
- The decision-making process would be 

action is required for pest emergencies.
slower; prompr: 


to be used by

The vehicles needed for CPS activities would tend 
-

the extension service for other purposes.
 

favoured.
 
- In budgetirg, the extension component will be 


the responsibility and
 
- Technical research activities, which are 

the CPS, could not be adequately managed by the 
mandate of 

extension service.
 

technical subdivisions,
 
- The CPS is more able to administer its 


the section
 
such as The phytosanitary section (quarantine) and 


f:r product -torage, and to assur. idequate e:oert monitOrin
 

and controL of troD pests. 

and tne library, need
 
- A fine reference collection of insects, 

fieldworkers. 
to be mairitained and upgraded, for the use of 


- To preserve its intcgrity and esprit de corps, the CPS snould 
the Gambia
 

remain a separate entity; to dissolve it would leave 


county in the region without a distinct CPS. 
as the onlv 

- :he restructuring of tn Ministr.' f Ari.uiture wil involve 
fion and 4reater ueonsi L :; f'r thetncreasei :r i.,atizat f :)qtid de is ie:t~ eflrr, er , :r :dl~in hiusel. il 



the CPS is equipped and trained to monitor and train farmers in
 

pesticide use and pest management.
 

- Rather thea dissolve an existing infrastructure, the Government
 

should trim and strengthen it. The CPS personnel could be
 

reduced to a core of well-trai:-ed agents 
 in the nine
 

dealing with pest
substations, capable of effectively 

to train farmers in safe pesticide use, to
Jinfestations, able 


and to ensure the
 oversee pesticide and spraying equipment 


safe disposal of containers. The radio network now in place
 

has revolutionized pest control in the Gambia, and has the
 

added advantage of allowing emergency communications for other
 

CPS is necessary to coordinate
purposes as well. A distinct 


all these aspects of crop protection, and to maintain vigilance
 

for inevitable pest resurgences. See Annex VII.
 

- The work of the CPS agents is a full-time occupation; it is 
to assume theunrealistic to expect village extension workers 


role of a CPS agent, in addition to their own duties.
 

9. FOLLOW-UP AND LONG-TERM CONSIDERATIONS
 

9.1 Stocks at the end of tne 1987 	Campaign
 

72. Carry over pesticide stocks in the Gambia will be ample for next
 

year, 	even if heavy pest infestations occur. During the USAID Regional
 

to 1986), a large warehouse at Jenoi,
Food Crop Protection Project (1976 

at strategic locations, were constructed. Storage
and 3 others 


there is no adequate
facilities are adequate in the 	interior, but 

to
storage facility at CPS headquarters in Yundum. The mission wishes 


euphasize the imoortance of maintaining good inventory records and
 

utilizing the older insecticides first. When the mission left the
 
There
Gambia, an inventory of peticides on hand had not yet been made. 


is good storage space for spraying and dusting equipment; all but the
 

with their generators during the
nine substation radios will :e stored 


dry season; and most of the motorbikes will, also go into storage.
 

9.2 Preparation for Future Years
 

The evaluation mission strongly recommends the appointment of a
73. 

long-term (minimum 2 years) entomologist to work with the CPS. Other
 

expertise, in biological control and 'n other specialized fields, can be
 

provided through consuitancies when needed.
 

9.3 	 Long-term 7mDroements f ?lant Protection Structures 
sinl as. Urther tralninB I neede it all 	 levels. A ser 'Le 

and tnis needs to oe kept in iaina 	 ind empnasizedgood as its trainers, 
in coming years. 

75. 	 An adequate budget must be established each year. Monitoring on
 

motor bikes must therefore be operable
foot is inadequate: venicles and 


and have fuel; i petty cash orovision would be most useful for small
 

purchases of a miscellaneous nature.
 



ACRONYMS USED
 

.AO Food and Agriculture Organization of :he United Nations
 

rPS Crop ProteCtion Service
 

:?M Integrated Pest Management
 

rEC European Economic Community
 

United States Agency for International Development
USAID 


ODA Overseas Development Administration (U.K.)
 

U.K. United Kingdom
 

UNDP United Nations Development Programme
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PERSONS CONTACTED
 

FAO Representative
Dr. F.M. Reda 


Mr. Mario Izzo 	 Agronomist, Italian Cooperation
 

Seed Technologist, Action Aid
Mr. Ramesh K. Singh 


Mr. Thomas obgood Agricultural Development Officer,
 

USAID
 

Mr. Ralph Conley Agricultural Development Officer,
 

USAID
 

.Mr. J.M. Stone Director, USAID
 

Mr. Saihou Jolu Agricultural Programme Assistant,
 

"SAID
 

Ms. .lida Laurense Entomologist, FAO
 

Mr. Alistair McKenzie Deputy British High Commissioner
 

Assistant Programme Officer, UNDP
Ms. Fatouniata Tambgeng 


Mr. Y. Jallo 
 Permanent Under-Secretary,
 
Ministry of Agriculture
 

Director, Crop Protection Service
Mr. Douda Jagne 


National Coordinator,
Mr. 3. Trawally 

Crop Protection Service
 

Assistant National Coordinator,
.Mr. Sidi Njie 

Crop Protection Service
 

Mr. T. Harrison 	 Technical Advisor to the CPS,
 

ODA/USAID
 

Protection Service,
.Mr. L. Baldeh 	 Crop 

Jenoi Research Station
 



ANNEX 11
 

DONOR ASSISTANCE 

US Dollars 

equivalent 

mr EEC TOTAL: ECa !70,000 

150 knapsack sprayers 

3 Micronair 7000 
150 pairs boots, 200 protective masks, 

200 pairs gloves 

14,600 1 Fenitrothion 96 percent ULV 

ECU 60,000 

ECU 10,000 

USD 8,800 
USD 104,286 

195,397 

Through FAO 

ab- FR Germany TOTAL: DM 240,000 134,831. 

Provision for 1987 campaign, 

covering.both Senegal and Gambia 

b+ Italy TOTAL: lit. 253,000,000 

1 Fiat Panda 4x4 

4 vehicle-mounted sprayers 

400 knapsack sprayers 

20 motorized knapsack dusters 

90 motorized knapsack sprayers 

10 wheel-barrow sprayers 

2,000 masks 

500 goggles 

500 gloves 

300 boots 

2,000 anLi'iotes 

2,000 kg Chloropyrifos/ 

Dursban 12 percent a.i. 

5,000 1 Malathion 40 percent EC 

1,000 1 Fenvalerate-Sumicidin 

(++) 
lit. 36,800,000 

lit. 26,000,000 

lit. 10,000,000 

li:. 45,000,000 

lit. 8,000,000 

i.:. 10,000,000 

lit. 2,500,00 

lit. oo00 0 

lit. 3,000,00 

lit. 1,700,000 

lit. 20,000,000 

lit. 50,000,000 

11t. 20,000,000 

200,793 

b- 'apanIOM?=h~ton~on2 TOTAL: (--)dr~ent lust 

b- Japan TOTAL: 

3 Nissan pick-up trucks 

Nissan patrols 

spare parts
182 motorized knapsack sprayers 

(-) 
(.') 

(') 
(-) 
(") 

T':upDg radLe -:PS Z ' ,-I" . ,'. 



140,000
b* 	 Luxembourg TOTAL: 140,000 


200 hours CESSNA Agtruck
 

between 19 july and 30 October 
 140,000
 

b- NGO/Action Aid TOTAL: 133,000 133,000
 

local costs in Phase ! for farmer
 

brigades in Lower River Division (')
 
15,000
52 motorized backpack sprayers 


3 vehicle mounted Micronair sprayers 
 36,000
 

protective outfits, 200 of each
 
'3,000
(jackets, aprons, masks, boots) 


1,200 filters for masks
 

m+ OAU TOTAL: 21,430 21,430
 

21,430
logistic support 


266,563
TOTAL: UKL 173,000 


two expert consultants (logistics expert
 

and spray application expert) (++')
 
5,100
 

b-	 LK/ODA 


510 hand dusters 


140 MT Propoxur 2 percent-dust and transport 105,000
 

2'2,000
m-	 UNDP TOTAL: 20,000 


entomologist
 
camping gear 
 (++4)
 

Left-over of 1986 funds
 

-	 631,932
TOTAI.: 631,932 


aviation fuel for Luxembourg planes 23,926
 
9,000
 

b	 USA 


PRIFAS training 

30,385
training for CPS - farmers 


2 entomoologi't3 
 13n,000
 
Included above
local coordinator 


I crop lu;i.... enl included daove
 

nclnded abovemedt-a! ',on : )r n! 

5,259
.00 sprav,±r'. 

.0 duster-,,
 

'5
50 tal' Counrte.±rs 
73,756 M1alatnion 9" percent 'LV 

.bn, 38and trunspurt 


'.,85) I irbari St n-4-oll 	 ,790 

TOTAL COSTED AID "S5 1,-
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ANNEX V 

THE ROLE OF INTERNATIONAL AND REGIONAL STRUCTURES
 

(Note: this secti.on is common to the reports on Guinea-Bissau, the 

Gambia, Mauritania and Senegal)
 

mission of 1986 determined that there were two

The evaluation 


benefit from regional crop
the Sahel contries could
areas in which 


protection organizations:
 

against the Desert - in survey and preventive control operations 

Locust and the African Migratory Locust;
 

aerial control operations, when pest

- for assistance in 

crop protectioninfestations surpassed the national 


capabilities.
 

the regional organization for Desert

:he question of )CIALAV, 


major decisions need
 
Locust Control, remains unsolved, and a number of 


to be taken: should it be revitalized; should a new organization be
 

or should the strategy of .reinforcing national CPS services be
 
created; 


Locust in
preventive control of 	the Desert
adopted, so they can 	ensure 

and, working together, preventive control on a
 

their own countries 


regional basis?
 

therefore recommends a detailed study by the

This evaluation team 


a long-termdonor community of the issues involved, so as to identify 

the problem. Some considerations are:
solution to 


on its member 
- At present, OCLALAV depends for funding 

been sufficient to
countries, but this has not in the past 


its Member countries have an
 
assure operations. Moreover, 


management within OCLALAV,
inordinate influence on personnel 

and it is difficult to dismiss inefficient personnel. To 

task, the institution must 
have administrative
succeed in its 


and finanacial autonomy.
 

- A number of new techniques and products are available which 

improve survey and control strategies. These include the
could 

increased use r) c-omputers for the mathematical modeling of
 

;ensing, new methods of biologicalpopulation dynamics;, remote 

control, and new -nsecticides ;ind the use of juvenile normones 

or contr)i DUrDOs' - s 

son t zal. n t:ne-An .icJ'ioua t.o r )uuu :;ure io=aac - = s 

)f :ne Desert Locust and )Cner igratorypreventive control 

pests •
 

to he :ost effective, would
Any aerial intervention capability, 


have to be utilized in both agricultural and puolic nealth
 

work.
 

http:secti.on
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ANNEX VII
 

ORGANIGRAM RECOMENDED Z1 THE EVALUATION TEAM
 

FOR THE PRESERVATION OF THE GAMBIA CPS
 

Ministry of Agriculture
 

Permanent Secretary
 

Direction, Crop Protection Service
 

Research
Mdnitoring Phytosanitary Financial Stored 

and
and 


Control ()uarantine) Control Products Training
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:OINT FAO/DONOR REVEIW OF THE THE 1987 GRSSHCPPER CAMPAIGN
 

GUINEA-BISSAU
 

1. ACKNOWLEDGEMENTS
 

support from FAO, including

The team is grateful for logistic 


entry and departure formalities at the airport, and the
 
transport, 


an agenda which made optimal use of the mission's time.
 
preparation of 


Mamadou Diallo, provided valuable data
 FAO Consultant Entomologist.
The 

and reports.
 

on several occasions and
 to USAID for transport
2. 	 Thanks are due 

to facilitate preparation of this report.


for office space loaned 

was especially helpful, 	 and
 

Mr. Bruce Thomley, USDA 	 Acridologist, 

to the field.
Crop Protection Service staff
accompanied the mission and 


was very
of the Crop ?rotection Service 

3. 	 The active cooperation 


particularly attentive to
 much appreciated. The Director of the CPS was 

giving valuable
 

ihe requests of the team, providing documents and 


information, personally and Lhrough his staff, which greatly facilitated
 

the evaluation.
 

2. INTRODUCTION
 

rich agricultural

4. 	 The northern half of Guinea-Bissau contains 

enjoys abundant rainfall (averaging 1,000 mm per year), and has 
land, 


potential to become entirely self-sufficient and ar exporter 
of many


the 

agricultural products.
 

(CPS) 	is essential if this
 
D. A vigilant Crop ?rotection Service 


Every 	year, there are losses due to
 
potential is to be realized. 


in 1986
due to grasshoppers occurred
various pests. Significant losses 

some
 

CPS unable to cope with an outbreak which covered 

ana the was 


87,000 hectares.
 

The Government of Cuinea-Bissau therefore requested 
donor aid for
 

6. 

mount 	an effective control
inputs necessary to
The funds and the 

Donor 	3uppo'- was forthcoming


campaign against rasshoppers in 1987. 

EEC and Italy.
from the FAO, the USA, tne 


the crop protection capacity in Guinea-Bissau

7. 	 This report reviews 


years ahead.
and makes recommendations for 	tne 


1917

3. THE EVOLUT:ON OF 3RASSHOPPER POPULAT'ONS :N 

3.1 The Weather
 

3. 	 The first rains fell at the beginning of "he month of June.
 

they were badly distributed, both in time
 
Though satifactory in volume, 




In the northern
in the month of june.
and in space. Normal rains fell 

in the
slightly higher than average, but,
province, rainfall in July was 


it was 100 mm less than average. During August,

southern province, 


norm; in the northern
 
rains in the eastern province were higher than thL 


less than the norm,

southern province they were


and, above'all, in the 

average. In Seprember, rainfall in the
 

but the number of rainy days was 
 year, and
 
:nree provinces was excellent and much better than last 


be normal in Octooer. in general, rainfall in the
 
rainfall continued to 


1987 rainy season can be considered as 
excellent.
 

during their
favoured the crops

9. Climatic conditions therefore 


very
of the crops already harvested was 

season. Production
growing 
 and early


(60% of the area cultivated), millet 

good, including maize 


There are good prospects

sorghum, upland rice, ground nuts and cassava. 


for planted-out and irrigated rice, "souna" millet (the Wolof name), and
 

Zor late sorghum.
 

U1. Little crop damage has been noticed, apart from some attacks in
 

the centre of the country on both sugar

July by Zonocerus variegatus in 


(25Z damage) and cassava; and, between 15 April and 15 May in the
 
cane 


2nd and 4th generation
15 hectares of Xegetables, by

region of Bafata on 


to 60/m- (and 30% damage) , and on 3 hectarqs
hoppers at a dens ity of 50 


of the 2nd and 3rd stage at a density of ;5/m-.

of ocra, by hoppers 


had basic training and were equipped with
 
Village teams which had 


the Plant Protection
 a. well as the mobile units of

dusting bags, 
 all other crops.
a few excepti.ons,
to protect, with
Service, were able 


to the cassava
in cereals and
were to cantharides
Heaviest losses 


mealy-bug.
 

3.2 The Grasshopper Situation
 

The grasshopper situation and the problems of plant protection in
 
the
 

fall under the Plant Protection Service in Bissau 
(which has 


general

following divisions: entomology, phytopathology, control operations, 

co which it is planned to a i legislation
training, and administration, 


its field personnel is
 
and quarantine, and biological control). 


. in the northern province, with 13
 four zones: zone
distributed over 

the eastern province, with 9 officers, and zones 3
 

officers, zone 2 in 

3 officers respectively.


4 in tae southern province, with 8 and
and 
eastern provinces, that
 

Grasshoppers are a problem only in the north 
and 


is, in zones I and 2.
 

"2. As noted in paragraph I) above, Zonocerus variegatus hoppers of
 

damage to vegetable

the 2nd and 3rd instars, at heavy density, caused 


'5 May in the region of Bafaca. The earliest
 
crops between 15 April and 

in mid-u' at Bissora, to the
other speci.s was onservednatzning o: 


i .: 3;au. 7urtnerrt nat2:Ill~ c :urr'U ~inan3 jth 


nortn anc eastern prov:.nce. The most nu;mers and wlJe. r: resenu 
CataoipusGastrimar-us africanus,soecies were Kraussaria anulifera, 

amabile, Catantops sp. and HierolyPnu s so.
Kraussellafuscocoerulipes, 

a number of weeks. Hopper densities in the bush
 
Hatchings occurred over 


were of between and 60
 
niL'et and sorghum cultivations
and in 


was not yet ready to

the Plant Protection Department
individuals/m-. As 


were protected only by dusting by
conduct control operations, crops 


village teams.
 



invaded in the
 
i3. :n August, 87,000 hectares, mainly bush, were 

Cacheu 1O,000 ha, Oyo 0,000 ha, Bafaca 35,000 ha andGaba north-west: 

15 and 50/m- and
 

2,000 ha. Average densities were generally between 


the village of Cadjambo to the east of Farim. The
 
reached 90/m- near 


the two Hieroglyphus,

most commonly represented species were Cataloipus, 


Hoppers had reached the 4th
 
Kraussaria and Homoxyrrhepes punctipennis. 


crops witn
 
and 5.h instars. The farmers continued to protect their 


Plant Protection Teams 
 carried out control
 
dusting bags and the 


dusters and
motorized Knapsack

operations over large areas with 


mostly of Italian make. No 	 application equipment for
 
sprayers, 


sprayers, was available, and
such as exhaust nozzlelarge-scale work, 

not be used because 
:he two Micronairs thae had recently arrived could 

there were no vehicles on which to mount them. 

of the harvests had been gathered.
i14. In September and October, most 


only the late millets and sorghums, as well as
 
There remained 
 now
Many of the grasshoppers had 

ground-nuts and irrigated rice. 


On the recommendation of the Plant Protection
 
reached the adult stage. 


crops by surrounding
the farmers attempted to protect rheirService, 

them with a belt of dusting. The ?lant Protection Teams continued their
 

areas they had already

control operations, sometimes treating again the 


treated.
 

6,000 ha by 20 OctoberTeams nad treated13. The Plant Protection 
Precise
 

1987; in the entire 1986 season, they treated only. 3,000 ha. 

not kept, but these
treated by the farmers werefigures as to the areas 

some 3,000 hectares.
amount to total 


3.3 Egg-pod Surveys
 

-,6. The FAO consultant, Mamadou Oury, Diallo, first gave the staff of 

Protection Department an introductory theoretical course, and
 
the Plant 


an egg-.pod survey between 17 April and 15 May.

then accompanied them on ha in te northern and eastern regions
1number f biotopes in -2,000 

and the average density
egg-pods owere collected,
were sampled: 157 

zones of Bafata, ')yo, Cacheu and 

ranged between 0.5 and 2.5/m in the 

these egg-pods had beei parasited. Caged egg-pods
Gaba. Thirty-four of 


proved, on hatching, Lo be of 	 Cataloipus fuscocoerulipes. Further 

out in December this year for the next 
egg-pod surveys would be carried 

campaign.
 

3.4 Effects of Control Operations on opulations 

were 
17. 	 Control operations aimed only in protecting crops. They 

b' *prcclat-farmers. . Without powerful
largely successful, and .luch 

was n3 way )- attacking either -he hoppe-a or 
spraying . uiomaent, there 

7_.e auit ')Enoer , 'dnzgh somet :es reached es numer .: 

metre n :fit- nue nti. lvato0 irnas.e r iquaro0. -1t, n 	 pd'uaoer 
the nextover almost intact into

These populations wiLl thererore 	 carry 
but )fe generation a 

year. The main ;pecies involved, 	 wnlch mostly have 
mov much above their biotopes. 

year, are largely sedentar:', and 	 do not 
toe :! forestthese populations under

Nonetneless , some movements by 
newobserved, which means that 

cover towards culti',;ited areas have been 
treated towards 

control operations will be necessary in fields already 
taken 

the end of the season, and these will continue until laying has 

0place . 



the End of the 	Season

3.5 	 Residual Populations at 


very Large in
 
above, the residual populations are 


.8. As indicated 

The very small 	area
of the country.
eastern regions
the northern and 


the total areas invaded 	by grasshoppers
in relation to
actually treated 

term, "residual". On 

makes it difficult, in fact, to use the 

very dense
 

to the east of Farim, the mission noted 

20 October, 
 An area of 22,000 ha,
 

very young-winged Cataloipus.
concentratiors 	of 
Bafata, showed densities ranging
 

in three zones, at Cacheu, Oyo and 


between 10 and 20 per square metre.
 

4. 	MONITORING AND RAPID WARNING SYSTEMS
 

the National Monitoring System in 1987
 
4.1 	 The Performance of 


the 1987 campaign were carried out too
 
19. Egg-pod 	surveys before 


be the case for the next

This should not


late (17 April - '5 May). 


campaign.
 

The monitoring system is concentrated 
upon control operations in
 

20. 

to monitor the 	enormous bush areas,
and is not able
cultivated areas, 


the lack of both equipment and staff.
 
because of 


21. The lack of radio communications within 	the country 
made it
 

rapid warning 	system. For the grasshoppers in
 
up ' impossible to 	set 


the species in
 
long period of immaturity of most of 
Guinea-Bissau, the 
 but a
 

allowed control operations be mounted in time, 

question usually 

number of crops, nonetheless, suffered damage.
 

is reported on a monthly form, of
 
22. The presence of 	crop pests 


be kept by the 	observer, the
 
three copies, the first 	to
which there are 


in the zone, and the third
 
second for the Plant Protection Supervisor 


One form covers both
in Bissau.
Plant Protection Directorate
for tne 

is used for plant diseases.
 

and other insects. Another
grasshoppers 

as it does not requestis very incomplete
The form for 	grasshoppers 


or on sexual
or areas invaded,
the instar, densities
on 


maturity.
 
information 


4.2 The Use of nformation for Control Operations
 

23. As the system tor transmitting information is not very 
effective,
 

blow way: an
in a disorderly, blow by

cdntrol operations are 	mounted 


plant protection team 	 may in fact be 
Infestation monitored by one 


treated by another -tam.
 

a radio reLe 	 ver
1) The ab~iu ute oriorit is to Provice24. 

of the four zones for communications with 
transmitter in 	 2acq 

of six 
the Plant Protection Directorate at Bissau. A total 

of tne .988before the beginningbe installedradios inould 

Campaign.
 



used for about '5 days at the beginning
2) A helicopter should be 

50 flying hours) to monitor
of the month of August 1988 (some 


the very large areas of uncropped bush.
 

3) A new reporting form for grasshoppers should be developed, and
 

form recommended by PRIFAS.
should be based upon the 


5. TRAINING
 

5.1 Traini*.g 	in 1987
 

The foll, g 	training was organized in Bissau:

25. 


CPS senior

1-2 April 	 Tr.-aing by an ORSTOM scientist from Dakar of 


staff in nematode control.
 

April A two-week annual training course for 30 CPS agents, in
 

subjects including preparations for the agricultural
 

-)!ant disease identification;
campaign, and insect 1nd 

also given by
instruction in egg-pod survey techniques was 


The egg-pod surveys 	were then carried out
the FAO expert. 

between 9 May to 21 July.
 

A team of 	 American and Senegalese scientists from
 
May 

Senegal's Agricultural Research Institute (ISRA), in
 

conducted a two-week
collaboration 	with senior CPS staff, 

in
training course on storage techniques and pest control 


numerous villages.
 

20-14 July 	 25 CPS agents were trained by the FAO expert and by CPS
 

staff in grasshopper Ldentification and control, in the
 

safe and efficient use of pesticides, in the estimation of
 

infestation densities and areas, etz.
 

.ndividual CPS agents throughout the country conducted farmer
 

on the safe and efficient use of pesticide. During the dry

training 

on garden pest
conducted farmer training
season, the agent at Bafata 


control.
 

27. 	 The training officer prepared an inforiation bulletin for 

CPS agents, and is preparing a booklet on insects.distribution to all 


5.2 Training 	 Needs 

. 3i'ne1-Bi ;s.iu :iurrentlv nas si" Peoole under long-term training 

i,ntono. x. ap: . :ne StAt-2s, :0 .rn-m"wiiu:; t,m D7L' ".-. ,,e: 

return - Janur', 

itff ire in n 1 ,: short-t,2rn craining, ind 
19. :ht present! ;4,:u£r 

ree S. Seg training
b- ;tenc tL:) ;LUd )r ,hivanced 3h( r t erm 

- few should 
iio ident, manage.n et, !x.tnsand Latil)n , 	 on

is needed in ;riu;-;hopper logy 
iiud i:)-v L,;ul n ateriaIs;1 the productionn,and training t eci1 

mod rhdio 11;e. .\t least
,ertebramte pt.st .:ontri , rapid ile, - rt ,ystes 



radio repair, in
 
one person should be selected for training in 


future radio network. The CPS
 
anticipation of the setting up ot a 


to upgrade the technical level of the regional

director is also hoping 


CPS supervisors by both thort and long-term training.
 

be further 	instructed in training

30. The training officer should 


a visit to the Dakar Training Centre and
 
methods, 	and. could profit from 
 should
The instructors :nere

the CambaLene Horticultural Cent-re. 


provide her with examples of their training calendars, budgets and fact
 

sheets. ideally, technical assistance should be provided to train her
 

the course curriculum, and in their
 in the coordination and planning of 


implementation, etc.
 

to greatly extend its training

Bissau CPS has the potential
31. The 


The laboratories are well-equipped and maintained, aad
 
activities. 
 equipment
conference room available. Pesticide and 

there is a 	large 


Centre is 	a regional
Dakar Training
storage is exemplary. 'Whilst the 


special needs of Guinea-Bissau (language, ecology,
resource, the 

local training facility. The existing


epidemology) require an adequate 	
is
but technical assistance
by USAID, is adequate,
facility, financed 


and produce

needed to 	 organize training programmes, and to procure 

Given the abundance and diversity of the grasshopper speciesmaterials. 

used for regional grasshopper
in Guinea-Bissau, the Bissau CPS could be 


training seminars, if lodging for oarticipants could be provided.
 

allow rapid 	communications,
When a radio network is installed, to
32. 

will need training in radio operation. They at the moment
 

CPS agents 

in the correct use and calibration of the
 

need further training 

donated for the campaign, and in
 

and spraying equipment
pesticides 
 mount
When vehicles are obtained, on which to 

species identification. 


in their use and maintenance will be
 
the Micronair sprayers, training 


required.
 

3.3 Recommendations
 

to permit 	the production and procurement of
 
33. 	 1) A training budget 


training supplie3 and materials.
 

training

2) Technical assistance to plan and coordinate the 


programme.
 

3) Long-term technical assi:;tance, in the form of an 
to work with


entomologist, by preference a grasshopper expert, 

If the

CPS staft in population nonitoring and control. 

has training experience, ,ie )r sne c'oull also 
entomologis;t )n IiZtwo inove.1:1u:4l -,eommen, 

r t is 	 :escr. er iDove, anz 
311" t- ,- tr. n Li ' : :t r su 

ie lec ted senior :a ff• 
1,_'r"-, rowrammes faradvanced 	 :r :ieLd staf: in Niger, or inShort-termn training 

Xontp, 1iti'.r, Franc. 

senior
5) Fund, snould -), illj)cated for follow-up activities by 

CPS agents in conducting farmer
stiff who wioui. ,upervise 


training i tne ':ilIages

,u 	 trun::g )t tirmer bri ades. 



6. CONTROL OPERATIONS
 

6.Z Organization of 	the Campaign
 

the 1986 crop year,

Following heavy grasshopper densities during 


CPS analysed the requirements for grasshopper
 
34. 

in January 1987 the 


in the 1987 season and prepared a programme. A National

zontrol 


Campaign Coordinator was appointed.
 

the scouts who would
 
35. 	 in April, a seminar was held at the CPS for 


May, village brigades were
 
monitor the incidence of grasshoppers. :n 


Zormed in those areas where infestations were expected, and equipment
 

strategic locations.

and insecticides were transported to 


farmer
 

the use of pesticides
 
36. The plan for this year included the organization of 


CPS teams and trained in

brigades working with the 


of the first nymphs,

and application techniques. With the appearance 


applied with bags and dusting equipment. Follow-up

?roooxur 2% dust was 


and 'LV
 
to be made, as necessary, using wettable powders
treatments were 

.Malathion and Fenitrothion.
zoncentraces of 


to work
 
A US Department of Agriculture acridologist was seconded


37. 

from July to the end or Dctober.

with the CPS for four months 


38. 	 Requests for assistance were made in January, and the donors,
 

the EEC) responded generously. FAQ played a major

(Italy, the USA and 


technical assistance.
in the provision of
role in coordination 	and 


Inputs made available
6.2 Funds and 


shown in Annex II.
Laputi made available are
39. The funds and 


Areas Treated
6.3 Control Activities Undertaken and 


can :e seen in Annex U. A total of

0.- The areas o: Lnfesration 


ov CS teams, as follows:
1,100 hectares was treated 


1,795 nectares
Bafatc 

98b hectares
Gabu 


Oio 3,000 hectares
 

219 hectares
Cachen 


Total: n,D00 nectares
 

were Fenitrotnion 9#% ULV, Propoxur 75'
4. The insecticides used 

wetzable powder in renirtnan 3', just. 

trot , :treatea 3. 3 
- . :e :armer ,:il n :si: .agi, nd FFenL n 

nectares as follows: 

343 nectares
3afatA 

,;abu 250 nectares
 

'.,)50 hectares)io 
257 nectaresCacnen 


Total: 3,000 nectares
 



.b3. On 20 October, the mission, accompanied by the Director of the 

of his staff, and the USAID acridologist, visited 
CPS, several members 


were
 
area around Farim (Oyo Region). Grasshoppers were abundant and
the 


in several
as rice, sorghum =nd millet.
migrating into grain crops such 


undertaking follow-up applications, and the CPS
 were 


brigades repeat applications in high density areas.
 
villages, farmers 


6.4 Evaluation of the Efficiency of Control Activities
 

and the field posts
the CPS headquarters
44. Communication between 


proved inadequate. The request to donors for a radio network in 1987
 

was not met. The tilephone system is unreliable and much 
time is lost
 

in trying to communicate 	with Bissau.
 

the lack of 4x4 pick-up 	trucks to
 
45. Another serious handicap 	was 


transport 	equipment and materials. The CPS had requested eight Toyota
 

two seven-tonne trucks.
Land-Cruiser pick-ups and 


the CPS staff were noteworthy

46. 	 The willingness and morale of and
 

spite of difficult field conditions.
much was accomplished in 


47. 	 The insecticides used were most effective, resulting in very high 

my be applying excessive amounts
grasshopper mortalities, 	 but farpers 

!'L to 3 instar hoppers.
of dust, particularly on 	young 


6.5 Evaluation of the Pesticides, Spraying Equipment and
 

Aircraft Used
 

48. 	 The most widely used pesticides, which were all chosLn by donors,
 

Propoxur.
were Fenitrothion, Malathion and 


problem has been the incorrect or insufficient
 
49. 	 A consistent 


FAO from other countries. The
 
labelling of pesticides received through 


origin nor date of manufacture.
neitner certificate ot 


labelled "Fenitrothion", sent from
 
drums often bear 


Moreover, the team noted drums 


tneir smell, were definitely not 	Fenitrothion.
Senegal, which, from 


US proved
50. 	 The spraying equipment donated by Italy and the 


be used, due to
 
efficient and appropriate, but two Micronairs could not 


lack of vehicles on which to mount them.
 

the farming areas are
Guinea-Bissau, as 

even blanket spraying


51. No aircraft were used in 

a thicK "park savannah", where
.interspersed with 


would not be effective.
 

. nvironimental :moact 

iensl:v and tne irregular distribution of :roo/;en tne tr~e 
was not considered prac:ical ane 

land and waterways, ;ieriil spraying 

by the Ministry of Rural Development.
therefore not requested 


because no vehicles
not
Large-scale 3round operations were 	 possible, 

the
 

appropriate Ior mounting Micronairs were available. Hence, 

by the CPS ind farmers was carried out with 
treatment of 2a. 9, jO0 ha 

only. No cases of 
hand-neld and knapsack 	 sprayers or dusting bags 



sickness 	or pesticide poisoning were reported, and use of protective
 

clothing was strictly enforced by CPS agents. The Bissau CPS staff is
 

acutely aware of pesticide toxicity, and conscientiously ensures that
 
:armers keep children and animals away from treated fields.
 

intc the country must be approved by53. .11 pesticides brought the
 

Department of Agriculture, and there is no commercial supply, therefore,
 

as in the case of the Gambia, only donor-approved pesticides of moderate
 

toxicity were available. The CPS Director is currently reviewing
 
to
pesticide and quarantine legislation in other countries, in order 


formulate a policy for Guinea-Bissau.
 

removed frov, barrels by manual pumps, both at CPS
5.. ?esticides are 


headquarters and in the interior; mouth-siphoning is never practiced.
 

55. The disposal of pesticide containers is undertaken by CPS agents.
 

Bags 	are burned, bottles and plastic containers broken and buried, and
 

are washed and recycled as fuel containers.
drums 


o.7 Recommendations
 

be correctly and completely labeled and
56. 	 1) All pesticides should 

be accompanied by a dated certificate of origin.
 

2) Spraying equipment should be accompanied by sufficient spare
 

parts and calibration equipment.
 

3) Unimogs or a similar type of truck should be provided on which
 

to mount the two Micronair units.
 

4) 4-wheel drive picK-up trucks are needed for secondary CPS
 

stations.
 

5) Storage facilities are needed in the interior of the country.
 

) The creation of a radio network is essential. The team 

radios for seven field posts, one forrecommends eight 

headquarters and one in reserve.
 

7) Continuous follow-up training ic necessary at all levels.
 

training 	tor farmers is or paramount importance
Repetitive 

;hould be monitored
and, during times of treatment, ooerations 

by a CPS staff member wnenevL Oossible, so is to prevent 

excessive dosages. 

RO' L)SSTS 

Report )n rop Losses 

counts )f 	 up to 90/m-, the I937 narvest37. Despite heavy grsshop1er 
was good because )f favourable weather, good rainfall, and tne fact that
 

grasshoppers fed predominantly )n natural vegetation, principally
 

grasses. B3 the tine migration into cropping areas took place, :he corn
 



the millet was mature. At the end of the
 
had been harvested and 


and spraying was
by cantharids was occurring
mission, sorghum damage 

region to protect groundnuts. The most frequent


zontinuing in the Oio 

of rougnly 5%.
estimate of losses proposed by CPS staff was 


7.2 Cost/Benefit Analysis of Control Activities 

1987 only is not possible as the value
 
58. A cost/benefit analysis of 


will be amortized
and vehicles provided
of the pesticides, equipment 

years, and as it is difficult to put a value on the
 

over a number of 

CPS has been strengthened.
degree to which the 


7.3 Recommendations
 

by the mission, a definitive
the other countries visited
59. As in 

and assess the
to determine crop losses
methodology is needed 


cost/benefit ratio for different crops with precision.
 

i. ORGANIZATION AND STRUCTURES
 

Committees
8.1 Role of National Steering 


were
(USAID, EEC and italy),

60. In Guinea-Bissau, only three donors 


and FAO were in continuous contact
 involved in this campaign. USAID 

The Italian


th2 CPS, though no formal NSC meetings were held.
with 

been in contact
 

representative is based in Conakry, Guinea, and has not 


the time of the mission, no information
with the CPS. Consequently, at 

not yet
 

was available on those items promised by Italy which had 


the lack of formal meetings with
 arrived. An unfortunate consequence of 

tne EEC for Guinea-Bissau
is that "lO,000 ECU earmarked by
other donors 


were unused, and so were reabsorbed into the regional budget.
 

i senior staff or icientis~s (entomologist,The CPS includes 
nematologist) and
 

plant pathologist, tPM expert, quarantine expert, and 

is divided int,.
 

a staff of technicians in the interior. The country 


four agricultural zones, each with a CPS Supervisor. Within each zone,
 

there are several regions, each with a CPS Section Chief. The enciv2
 

on the coastal islands, and
Some staff are located
CPS staff totals 66. 

to transport pesticides, equipment and
 

a CPS motor boat is used 


personnel.
 

in the CPS since 1986
8.2 Improvements 


is now 
ui.lng nr,.,.,Itec :.'"AID, anich was inaugurated in April "aW'. The 

izrlr'.',in -enrmoL>g:.' anc 

. The Bissau -PS ;ied3uartersLocated in a former school 

:uZuiong nooses Inn~Sr.LL'e oZ-Ci-, a 

p1 patno . [dra:Lr.' .rnisned .on erece ron useu 7-dDo 
large groups or trainees. A nU Kwn

training, and a <i:cnen a~le to I.eed 
!LeLr ic wor is t iLI in )rogreis

generator has been inst alLed, and 
- ,

i minibus -::or Der,;unnel zransnoron the building. ",SAID ilio provided 
morale . There ; repair

which has ;reatly improved attendance and 
repair )r

area next to the generator housing, which L.; wsed -or tne 

and -Drayi.ng equipment. The pesticide warehouse ,.s a model
motorcycles 

http:Drayi.ng


on
are
practices. ?esticides stored 

oz organization and good storage 


a manual forK lift is in use. The building is properlypallets, and 
and is evidence of good inventory control.ventilated and secure, there 


seen by the mission visiting
The Bissau CPS was the most impressive 

and a tribute both to the
 

Gambia, Guinea-Bissau, M43uritania and Senegal, 


who several years coordinating :ne Crop

USATD entomologist spent 


and to the CPS Director, who is both competent and
Protection Project, 
dedicated.
 

are being made to secure and refurbish abandoned

63. Efforts 


to ensure proper regional
country
buildings in the interior of the 

One such building is already functional.
pesticide storage. 


Regional Structures
8.3 Role of International and 


64. As aerial spraying was not considered appropriate or
 

logistical considerations needed for other
Guinea-Bissau, many of the 

countries were not necessary. However, the donor community could have
 

and control capacity by

vastly improved Guinea-Bissau's monitoring 


transport in tne interior.

providing a radio network and vehicles for 


._4 The Role of FAO 

n
numerous grasshopper species,

65. Guinea-Bissau is a reservoir for 


ever

numbers that surpass anything members of the mission had seen.
 

Whilst locust outbreaks are unlikely, the grasshoppers species can and
 
CPS
Given that there is a basic


do cause considerable crop damage. 

a professional
infrastructure, which has been strengthened by USAID, and 

CPS staff, FAO could take advantage of the research potential in 

technical assistance to lift the CPS' 
Guinea-Bissau while providing 


to a degree of efficiency rare in developing

intervention capabilities 

nations.
 

3.5 Recommendat ions 

have regular,
66. 	 1) The Steering Committee, however s aall, should 

are kept up to date ,):i:heformal meetings so that all parties 


situation.
 

he provided so that donor-supplied2) Radios and trucks should 
a rapid-alert
equipment and pesticides can be better used, and 


monitoring system installed.
 

for :ie '987 zampaign
3) The FAO i;rasshopper ipecialist provided 

r . . He s hhIS schediled Lilt 4L:, . 
,

-) I ,a 7:1_1 -I ! i i rv e l 11nc! work c ntm nue , C.so_ . 
re 
: * . . . .. .. , ;'-".its " 

; 'ear- -. ) onse 
Inc 

anu tne :e.n c -Ac)- ) i L Ln@ :ct-2r- qnn "- '-0°C >mS 

monitor.n4 :ecnniques. 

http:monitor.n4


FOLLOW-UP AND LONG-TE-M CONSIDERATIONS
9. 


the end of 1987 Campaign
9.1 Stocks at 


for next
insecticide are in place

67. SubstaLltial quantities of 


not require additienal
it willCPS estimates
year's campaign. The 

to be taken and
 

As of October 22, an inventory has yeL

quantities. 

spraying was continuing in heavily-infested 
areas.
 

9.2 ?reparation for Future Years
 

is to establish a CPS radio network
 A clear need, already stated,
68. 

pest incidence more effectively and to improve
 

in order to communicate 

pest control.
the logistics of 


levels should be cuntinued.
 
69. Further training at all 


virtually inaccessible
70. 	 Due zo the difficult terrain and 


should be undertaken in August 1988
 
croplands, helicopter surveillance 
to determine the levels of grasshopper infestation which, from all 

season.
high in the 1988 crop
4ndications, will be 


Plant rotection Structures
 
9.3 The long-term Improvement of 

training
short-term acridologists and 

The CPS would welcome
71. 	

but the ideal solution is to
 
in future campaigns.,
expertise to assist 


the
as was the case with 
an entomologist,
the long-term services of
use 	 for several
was in Guinea-Bissau
Castleton, who
USAID entomologist, Carl 
 the CPS.
 
years and greatly assisted in creating the infrastructure of 




ANNEX I
 

PERSONS CONTACTED
 

FAO Representative
Mr. Mame N'Diack Seck 


programme Officer, FAO
Mr. Rafael 


Administrator, FAO
Mr. Pedro Nicacio 


Regional Coordinator. FAO
Mr. Alioune N'Diaye 


Consultant, FAO
.Mr. 	Mamadou Oury Diallo 


Bruce Thornley Entomologist, USAID
Mr. 


USAID Representative
Mr. Cameron Pippit 


Mr. joseph Beausoliel Agriculture Development Officer, USAID
 

Project for integrated
Agronomist,
Mr. Halvdan Jakobsen 

Rural Development, Swedish Embassy
 

EEC 	Delegate
Mr. Derek Enright 


Consultant, EEC
Mr. Gunnar Ring 


Director, Crop Protection
 >r. Moustapha Cassam' 


Deputy Director, Crop Protection

Mr. Marcelino Vaz 


Entomologist, Crop Protection
Mr. Lourenqo Abreu 


Training Officer, Crop Protection
 
Ms. Ana Bald 


Head of Mission,
Mr. 	Bailleul 

Mission Franqaise de Coop~ration
 

Phytopachologist, Crop Protection
 
Ms 	 Cia N'Queba 


Mr. 	Pedro Correia Sandim Entomologist, Crop protection 

Mr. Carlos Correia 	 Minister,
 
Ministry of Rural Development
 



ANNEX 11
 

LIST OF DONOR ASSISTANCE
 

US Dollars
 
equivalent
 

m" EEC TOTAL: ECU 155,000
 
ECU 3,000
technical assistance 


50 Holder 45 HP sprayers USD 19,000
 
ECU 3,300
5,000 dusting bags 


36 MT Fenitrothion 3 percent dust
 
USD 28,500
arriving !/7 

ECU 80,000
60 MT Propoxur 2 percent dust 


2,000 1 Fenitrothion ULV (supplementary) ECU 13,000
 

ECU 14,000
1,000 1 Sumicidin 


Through FAO
 

0+ italy TOTAL: !it. 195,500,000 155,:58
 
lit. 60,000,000
2 Toyota 4x4 pick-up 

lit. 8,000,000
200 knapsack dusters 


500 knapsack sprayers lit. 30,000,000
 

lit. 5,000,000
10 motorized kn.psack dusters 

lit. 45,000,000
90 motorized knapsack sprayers 


lit. 500,000
100 masks 

lit. 500,000
100 goggles 


lit. 3,000,000
100 protective overalls 

'it. 7,000,000
700 boots 


lit. 500,000
100 barrier -ream 


2,000 Kg Propoxur 2 percent 
 lit. 8,000,000
 

lit. 1,000,00)
130 cg Carbaryl C=Sevin) 

Ii:. l,000,000
100 1 Malathion L'O percent E.C. 


li:. 20,000,000
1,000 1 Fenvalerare-Sumicidin 

b- USA TOTAL: 283,287 283,287
 
25,000
bicycie5 

50,000
vehicle spare par:s 

1? 000
fuel 


*000
training 

uana~enen: su' o~rt 39,)00
 

canp~n4 .cu.inent 	 5, ) 00 
, )0Gsprayers


3,m0 i Caroaryl ind ttansport 	 24 250
 

7,500 L Malatnion and !:ransport 	 32,)37 

TOTAL COSTED A:D 'SS 17,)57
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1987 Work Plan for the Crop Protection Department 

by Moustapha Cassama, Director 

Monthly Reports on the Grasshopper Campaign 

by Mamadou Diallo, FAO Consultant 
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JOINT FAQ/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAiGN
 

NALi
 

INTRODUCTION
 

the very heavy grasshopper infestations in Mali in
Because of 
Aerial control did not, of


1986, 484,000 ha were sprayed from the air. 

all attacked, so the risk of infestation in 1987 
course, cover areas 


in 1986, Mali requested assistance from the

remained large. As 


1987 Campaign against grassnoppers.
mount tne
international community to 


to thank all those who 	received it and who

2. The mission would like 


provided it with information on the 1987 Campaign.
 

2. EVOLUTION OF THE GRASSHOPPER AND LOCUST POPULATIONS
 

-. i Rainfall 

at risk to grasshopper infestation are

3. The areas that 	are most 


the 	zone of Kayes-YMliman6 (the north-west), the northern area (Nara, 

), and the region of Mopti. In all these areas,Mourdiah, Dilly, Ball 

that fell in May was insufficient. During June, rainfall was


the rain 

in Mourdiah, San and Koro. Nonetheless, the


low and irregular, except 


rains that had fallen produced favourable conditions for the hatching of
 

the first decade of July, rains remained poor and

egg-pods. During 


risk to

irregular, with pockets )f dryness in the areas most at 

the second decade of July, rainfall improved
grasshoppers. Then, during 

and in the lake region, dry


at Kayes, Y7liman6 and 	Nara, wnile it Mopti, 

on .7 July, rains fell throughout the 

conditions continued, and, 

Mali. This improvement in the rains did noc carry )n into


north-west of 

the amounts received during tnis period

the third decade of July, and 
low. During the month of Aigust, in all regions exceptwere relatively 

at Gao, rainfall improved, even though it remained less than normal, and 

into the month )f September.this situation continued 


2.2 The Grasshopper and 	 Locust Situation
 

2.2.1 GrasshopT:ers 

Local and low density 	 natchings4. At the beginning 	 of July, very 

were 	 observed in the north-west (Kayes-Thliman6), north (Mourdiah, Nara 

Parts of tne region of Mc,)ti, where 1 :ow adult
and Dill:), and in some 
)edaleus wene','i'nsrswere wnrcn that some ram oust havenoted, shows 

a * en in tni s area at tne beginning )f a';, even thou.Mn tnev 	 sad not 
the eic

been registerd b the ,;.ational Meteoroia gica. Sr,1ice.t owar 

f densit ies of between 2-5,-m- nd and 3rd
the month June, nvnt)h 

instars) were noted in the north-west in natural vgetatman. At tne 

s nv,,, n densitiessame time, inthe northern area, )eda eus sen alens 
t' -tnrst instars) wcre , about .-2 1- in the 

reached 2 -3bm-.Dilly-Alasso-Djad±bougou Bola triangle, densities 



large stretches of natural vegetation in 
5. 	 in the month of July, 


at relatively low
 
the north-west ,area were infested with nymphs 


the month these densities 	had risen to
 
densitieq (1-5/m-); by the end of 


noted in

and a number of adults had been 


in certain sectors,
15-20/m-

involved:
The following species were
the south of the area. 


simulator
 
- Kaves sector: Dedaleus 	senegalensis; Aiolopus 

Qedaleus senegaiensis; Acrida so: 
- North Y-iman6 sector: 


Catantops so.
 

out by the village
were carried
in these sectors
Control operations 

Stromme Foundation
trained and organized by the 


brigades which had been 


40,000 ha were covered by 49 village brigades. During the 
of Norway; 

some hatching of Kraussaria angulifera
 
same month, in the northern area, 


of Dilly-Alasso,

was noted to the south-west of Mourdiah, in the sectors 


young adult Oedaleus senegalensis
In this area,
at densities of 4-6/m-. 

L and '0/m- were also observed; in certain
 

at densities of between 

30/m- Aerial control was carried out over
 

sectors, the density reached 


53,430 ha.
 

). In the Mot i region, following the low rainfall 	of the month of
 

with only very
remained calm,

July, the grasshopper situation had 


(lst instar nymphs at densities or
 
density infescations
localied low 


i!/m). in t-he 
young adults at densities of less than

2-3/m-, and 
area, in July, Oedaleus senegalensis nymphs of the Lst 

Markala-Niafunke 

(in the sector of Diafarab , Save,

to 3rd instars were noted in '14 ha 

Throughout 
 the month of July, the 

Baro) at densities of L-3/m> 
the area of San.
situation remained calm in 


the rains that had fallen at 
7. 	 In the month of August, following 


area of
 
the end of July and 	 the beginning of August in the 

in the
 
, grasshopper activity was observed 


Kayes-Y liman heav ier 

to 3rd instar
 

to the east of Y~lim~n , where Ist 

sections of S~gala and 


.J and 25/m-. The species in question
nymph densities varied between 


and Krausselia

anulifera. Hieroglypnus daganensis
were Kraussaria 

of ,edaleus seneaiensis 	 nymphs
Kiran± and Krdmis, bandsamabile. At 

of the month, the
 
were noted in some :D-1S,)OO ha. Towards the end 

to migratethe natural vegetation began

grasshoppers that had been in 

the

control operations were carried out by 


into the crops. Aerial 

Lhe ame time, in the northern area, bands of
 

Stromme Foundation. At 	 in the sectors of Dilly and
 
nymphs at a density of 35/m were noted 

n
ia; -round and aerial control was carried )ut.

3all.' in some 20,O)O 
na) were infested with )edaleus 

the area of Mopti, limited areas (20-30 
in the la.e sector; densities rangea

Aiolopus simulatorsenegalensis and 
place on the

In the sector of Douentza, hatching took 
between 5-20/m-. 


) la, in ,rokidW
: tn,- Band adara cl ffs , -n , 

r :r' me, r 	g1.r:n 3ide 	 reL1it v~- -)~ i'

:;i .)wec ov, a
:o.ntr.l ,iauncer:,>;.l 

w :;rv spee:a'nm,w;at:L;na ,.enemango ,MoDti aria , -ne 
wereIn tota , 25, (7 ha 

:rom -5 August xn, copious rains tell.
)ut 	 9 na a'.

month of August, : 	 wtlin 3,)
treated during the 

na at Mopti., -1) i t "fliman6 and -9fIourdiah-Bal' 



3. 	 During the month of September, there was a shortfall in rains at
 

while in the sectors of
 
a number of places in 	the north and the east, 


, Kayes, YMiman6 and 	Douentza, conditions remained
 
Nara, Dilly, Ball 

favourable to grasshoppers, particularly Hieroglypihus daganensis,
 

Kraussella amabile,
Kraussaria angulifera, Cataloipus so. , 
On the otner nand,
haemorroidalis.
Diabolocaftops and Crvptocatantos 


favour Oedaleus sene-aiensis which nad
 
the ecologica). conditions 	did not 


a third generation. During this month, .n :he
 
difficulties in producing 


infested with HierogivDnus
zone of 'Kayes-Yliman, some 200,000 ha were 

sD. (varying from nymph
daganensis, Oedaleus senegalensis and Cataloipus 

Aerial operations over
 

to adult stages), at densities between 5-20/i-. 


66,179 ha were carried out by the Stromme Foundation. in tne area
 
some 


on both sides of the Mauritanian
 
of Mourdiah-Ball , surveys carried out 


some 50,000 ha of infestation on the Maur4tanian
 
frontier identified 


to 100/m-. The
 
side (Tendi and Djigueni) at densities varying 	from 25 


and Kraussaria angulifera.
noted were Oedaleus senegalensis
species 

the beginning of the
 

control had been undertaken in this area at
Aerial 

adult Oedaleus

month of August. in 	 the sectors of Dilly and Bail, 
(both nymphs and
 ana Kraussaria angulifera
senegalensis populations 


adults) were noted, at densities between 5 and 30/m-, Pnd aerial control
 

in the sector of Douentza, in tne north
 
was undertaken over 47,225 ha. 


22,200 ha were heavil' infested '30 
and east edges of the Senemango, 

insects/m-) and were treated from the air.
 

late onset of the rainy season and the often
 
9. Because of the 


not of the gravity predicted.
the infestations were
poorly-spaced rains, 

the situation on
 

At the end of the campaign, there is some worry as to 


the frontie.-r with Mali and in the north-west, where a long-cycle variety
 

on the residual moisture flood plains. in
 
of sorghum is cultivated 


these crops, aerial treatment (by helicopter) will be undertaken.
 

2.2.2 The Desert Locust
 

out in tae Adrar des 	:foras and in the
0. 	 Siirve':.s were :arried 


as calm.
Tamesna; the itua ion 

2.3 Egg-ood Surveys 

.1. An egg-pod survey was undertaken between 19 November and 3 
this work in theSix teams of prospectors carried out
December 1986. 


areas; in the eastern 	are4 (Mopti region) it was
 
north and north-west 


teams worKed. The ;urvey covered 12,31 -. , chosen at random :rom 

a total area or 3,1 "9 ha tnought to be heavily infested. As ectea. 

area, and i total ofL,;i-, I 

-our 

found 04'er this entireegg-pods were 
1. . nad been iaras ited.. " ne 

': i.7 -,2 ' " wer, recorded ;densities 

. :'; 	 ,,-1- ,
inI.,L- L- Ltnt, L':. - rus,;arta iI1, .
 

- ' : I1 ;';lIL 1 1 ' - i 

'Ie "?mln.n 

egg-Dods 'ound wet_,r itantoD xilr iin rs : :era. 
n Ie ' , o: 	 ' U.'ntL L' .ct e-'-pods )edl3.tls Aa s Ua 

2:trangulifera and _it intoos 	 a 'il-ari; were, av,' i the0 

am, (I us ;e len -;'a wer und.di ' eI Cn.t ;oro , BanKa sa o I: 

)!!':)ws:
The overall distr'btit')n 0f egg-od was as 



1.300 egg-pos (of which 16,7% parasited)

- Yliman6 sector: 


over 1.093 m

sector: 603 egg-pods over 1.195 m- Nioro 

- Ball1 sector: 	 1.24 egg-pods (of. which 61,38%
 

parasited) over ..587 m

which 63,4% parasited)- Nara sector: 	 !.258 egg-po4s (of 


over 2.073 m

(Pf which 52,13%
1.489 egg-pods
- Dilly sector: 

parasited) over 795 
m

- Mourdiah-Fallou
 
69,2% parasited)
621 egg-pods, (of which
sector: 


over 1.741 m

- Bandiagara Bamba
384 egg-po4s (of which 27,3% 9arasited
Korientzg sector: 

over 653 m

whiz-h 7A,5% parasited)
sector: 868 egg-pods, (of
-Koro-Bankass 

over 1.479 m

which 66. parasited)
'03 egg-pod4 (of
- Douentza sector: 

over 1.158 m"
 

which 47% parasited) over
44 egg-pods (of
- Gao sector: 
 "
 
737 m 


These surveys allowed the preparation of a map showing probable areas of 

crop season, and made it possible to
the 1987
high infestation during 
prepare for the campaign in these areas. The 

take special measures to 

take place along the


the heaviest 'hatching was likely to 

map snowed that 


as

in fact, the '987 infestations occurred largely


16th parallel, and, 


predicted.
 

Effects of Control Ooerations on Pooulations
2.4 The 


rates of between 75 
12. Twr days after control operations, mortality 


and 90% were recorded.
 

the end of the Season
2.5 Residual Pooulations at 


above

oontr' zont,.nue )n niie >,Iauritanian frontier,

.3. I nerat i)ns 

'.
:ime of -ne mi;;'n, 1 .i:i'. il: eva.uat, PAi.ooouiar 0ns. 

): catr ,.4t1t'.,most )C the irtas nested n :ar were )' 	 inc 
As 	

there wt,.L undoubted lv De some 
not o.'e red by control oper tions, 


) n

lit Another sur'ley Planned for the end or 

ji 1 it possible tJ identi-" tne areas of 
residual popuaI . e!g-od s 

Ihe c;ampaign, whicn make 


ilrtelI/ infesta-,on in
 



SYSTEMS
3. MONITORING AND CARLY WAUNING 

3.1 The Performance of the National Monitoring System in :987
 

4. 	 Six phytosanitary bases (Kayes, Y~liman , Mourdian, Mopti,
 

up for the campaign, as well as sixteen

Markala and San) were set 


Thirteen prospection 
teams were formed and
 
phvtosanitarv sectors. 


to MoDti, four :o Mourdiah,
the zones at rise, four
distributed amongst 


to Kaves, two to Markala and one to Y.liman6. The two teams of
 
two were mainly involved in bird control. All scout vehicles had
Markala 


who used to be with OICMA 	 were members of these 
radios. The scouts 


relied on farmers providing data to the rural
 
teams. Monitoring 


to phytosanitarv
transmitted them the

mobilization officers, wno 	tnen 


it should be
 
these then contacted the phytosanitary bases, but 


sectors; 

to radios.
noted that most of the qectors did not have access 


by the

the Kaarta (Nioro area), monitoring is carried out 


13. In 

(ODIK); in the
 

integrated Development Operation of the Kaarta 


y the Stromme Foundation. Common radio
 
Kayes-Y6liman6 area, 


the
 
trequencies have not been established for Plant Protection, ODiK and 


not have enough staff to 	monitor
OD1K does 

very poor condition.
 

Stromme Foundation. 


acti. ities and has only one vehicle, and that in 


sectors and the bases is
 
The absence of radio communications between the 


a real handicap to the rapid transmission of data.
 

of 	 Control

3.2 	 The Use of Information in the Management 


Operations
 

out 	by the teams made it
 
16. 	 In general, the monitoring carried 


of high density populations and to direct
 
possible to identify areas 


control operations towards them.
 

3.3 	 Recommendations
 

7. Common radio frequencies should be agreed for all areas where
 

this would faci.litate pest monitoring.
 

.3. So as to allow the correct functioning of a rapid warning system, 

and, thereby, localized control operations, a permantnr network of 

should be established, monitoring all observation posts with radio-	
food
 

data 	to the sectors and phytosanitary

crop 	pests, and transmitting the 


bases charged witn control operations.
 

4. TRAINING 

- . rain 2 . . . .t in 

below :oK place.
.9. The training acti'ie5- .:stec 


-. I.' I Farmer -rai.nin4 

the areas of Moote, San, 	 Niafunk ,
20. Farmers were :ra1ned in 

tne officers of 
Mourliah and aves. The national language was used by 



when a foreign trainer was involved,

the Plant ?rotection Service and, 


A total of 585 villagers and 9, :64 farmers
 
an interpreter was provided. 


took part in this training programme.
 

farmer training in the
 
2. 	 The Stromme Foundation undertook 


area and then helped set 6p village brigades.
Kayes-Y6liman 


:ne different ievelopmenta.
The following sLhjects were taugnt: 


the use of collecting boxes, an introduction
 
stages 	of the grasshoppers, 


forms of damage, pesticides
laying areas, 	various
to the detection of 

of


spraying equipment, precautions to be observed in the use

and 


:he actual time of spraying), the
 
pesticides (both when in stock, and at 


and the disadvantages of curative

advantages of preventive coitrol 


May L987.

control. Training took place between 23 April and 31 


the Staff of the ODR (Ooration de

4.1.2 	 Training for 


d~veloppement rural)
 

and two staff 	members of
 
23. 	 Staff of the Plant Protection Service 


support of tne
 
GTZ (FRG) undertook this training, with the financial 


ODIK, OM4 (3p~rations Mils-Mopti), ORM
 
FRG. The operations covered were 


(Operation

(Operation Riz 	Mopti), ARS (Action Riz Sorgho, Gao) and OVSI' 


Vallge 	Sigui Tr~kol Magui).
 

programme

24. 	 Ninety staff members were trained in this way. The 


included monitoring methodology (prospection, reporting, 
transmission of
 

various
 
information), control strategies (both preventive and curative), 


and equipment, and precautions to be
 
control methods, pesticides 


covered were the grasshopper anatomy,

observed during sprayTing; also 


During their , the
 
physiology, biology and populatior dyiidricb. 


stages of the
to distinguish the growth
participants learnt 


grasshoppers, and to iifferentiate between yrasshoppers and locusts (the
 

and the desert 	locust) and between the various
 
african migratory Locust, 


imoortance.soecies of 2rasshoooer of economic 


of he 	?lant Protection Serrize
1.3 Training for he Staff 


Middle-level Staff
 

in the 	course on Micronairs organized
25. 	 Three technicians took part 

took part in the workshop organized by the

by FAO, Dakar, and two more 

M!LSS Plant Protection Training Department (DFPV-CILSS), on. the iroDer 

use of 	pesticides.
 

Hign-Leve! Staff
 

-.:e7 ebr 	 )o-: art ie :outqer - it tc-enne 


use • z: in grass"Io.Oer ontrD1 trational 

the ;eminar


PR2FAS at ontel'ir; two other officetr tOOK Dart in 
in Locust


bv LSA:D )n :he zalibration of iircraft spraying

organized 

control work.
 



4.2 Further Training Needs
 

2~7. taly supplied the National lant Protection Service witn 4 x 4 

training in tne use or this
vehicles, sprayers and dusters. Proper 	 :e beginning ofand should be given beforeequipment is indispensable 

the next campaign..
 

at its disposal two
 
29. 	 The NaLinal ?lant Protection Service has 

it is necessary to train
aircraft 	 ( gritten Norman and a Cessna 135). 

two pilots as soon as possible.
 

senior staff of the 
29. High-level training in acridology for the 


Service shiould be considered immediately, so
National 	 Plant Protection 

the work already launched by the
 
as to be able to assure continuity of 


broken into a theoretical

various consultants. This training might be 


part at a university, and a practical part in Mali,-this latter forming
 

the basis of a doctorate thesis.
 

1..3 Evaluation and Recommendatiis
 

have played a much
 
30. This year, 'he :armers, now better trained, 


more important role in monitoring and control activities tnan in other
 
further
 

years. Such training should continue, with the aim of creating 


village brigades.
 

5. CONTROL OPERATIONS
 

5.1. The 	Preparation of the Campaign
 

month after the end of the 1986 campaign, an egg-pod

31. About one 


teams, each composed of about four
 
survey was undertaken by ten 

one month. It was clearly shown thatand the work took aboutofficers, 
dense hatching might occur at the beginning of the :987 campaign along 

latitude . ,). Si:: nhvtosanitarv bases therefore set an, a es,were 

sixteen 

at Y~liman6, at Mourdian, at Mooti, at Mar.aia 	 and it San, and 

were set uo under the autnority(secondary bases)
phytosanitar,, sectors 

bases, except it San (Annex )of the various phytosanitarv 

realized the importance of 
32. 	 The Plant Protection Service also 

up a base in Nioro du Sahel, but this proved imnossible, as the
setting 

of 'DIK('DnCjration de dAveloopementarea -ails ander the responsibility 
wnich was to undertake crop protection in its area
 

int~grro du 'aarta), 


of resDons ibiL Iy.
 

31. 	 Th ,. 0: te 1987 -ampain.n had .read. beefn established by 
So'.- - n i.. ) 11.. -. e2 .-u - :onors: J 

2 	 ovunent, .'in nor - inc .2,-tri:.*.enc e;, :Jrv:.*;2 :)erating rMcDos, 

expenses.
 

lan was 	 :re ared and presented t i neet ng f the 
3-. 	 a i aa i n 

pian :,)r 	saw te controlDonor Committee zn enroar" and accepted. The 
Thein Phaie 1 7V the :armers th.ieves , sn usof nympns 

over from 196n) was tnere-)re :ornulated at
concentrated ?ronuxur ( lef 



the sectors, and to
 

wet season.
 
,% and 447 tons were distributed to the bases, 


villages, before the beginning of the 


35. Ninety rural trainers and 9,464 farmers in 	585 villages were
 

trained 	 before the campaign began. In the north-eastern area
 

was carried out by the Stromme
(Kayes-Y~iiman ), farmer training 

assisted establishement
:oundarion of Norway, which also in the of
 

village brigades, partly as a form of experiment. Excellent results
 

year, as most of the ground treatment in this area
 
were achieved this 


fact carried out by the farmers themselves and by the village
was in 

brigades.
 

beyond the control
36. It was agreed that, when infestations went 


capacity 	of the farmers, the phytosanitary bases should intervene with 

dusters mounted on 4x4 vehicles. Unfortunately, the five sprayers and 
(4) and France (1) arrived late.
equipped vehicles promised by Italy 


at
Nonetheless, they will be of great use in 1988, and fill the gap that 


ground control by the farmers and aerial control.
 
oresent exists between 


37. 	 Most donors' pledges were fulfilled, but delivery to Bamako was
 

were then rapidly
often in July; pesticides needed for aerial control 


to the air strips, as follows:
distributed 


Kayes 	 82,000 litres
 
Nara 	 64,000 litres
 
Mopti 	 64,000 litres
 

Gao 	 14,000 litres
 

38. The United Kingdom supplied ten Land Rov,!rs; these were landed at 

the port of Dakar in May but only arrived in Bamako in July. Once 

received, these vehicles were immediately put to work in monitoing 

operations.
 

nesticides or Phase i: were deli,-2red late, but, 	 as the
39. 	 The 

in :a'ct available at the time
rains themselves were late, they were 


aerial control was necessary.
 

5.2 The Funds and Supplies Provided 

40. The National Planr Protection 	Servic' was create4 in April 1987,
 

: ,s unctions between the Direc:-or of the OPSRbut the passige 
(Operation de Pr-)ection de - Semunces et des R. co Ites ) and the 

Plant Prot.ct ion S,,rvice oi': took pLace inDirector oa tne atLional 
this ;ervice functioned organicali from :ne'ctober 1987. Nonetne_l-;!;, 


be Lnning s: te ran.' ;,.1;on -in. The f-ict that the ' a i. .r'' ze
 

,ircc s, Di t rnowadminitratie ;'.tIn, R,:ions , 

-Iags e levenl .1.',rf~non eete giulia nier itn d even 

a'ri cultural :noni r'; ond tnirlten wcl-tra'ine-' ,,ts, )T wrvm e,_leven 

nave alread' worf.ed '.)r ):7,MA ()rganisation inrer-"t~ t:; Jo tte contre 

ie : rq l.t nigr1 teir r :i: m , which a !; b .e'r ;;olve1i 



vehicles, pesticides,

41. 	 The international aid supplied included 


technical advice.
fuel, protective clothing, flying hours, and 


thc Plant Protection 
- ,The 	 a 12-tonne lorry to
UNP trnsferred 

Service from another projuct. !t needed -epairs and spare 

Darts and was only finally transferred in )ctobe: 
1987. 

The United Kingdom supplied ten Land-Rovers; even though these
 

in Bamako in July, this allowed the rapid fielding of
 
arrived 


Stromme Foundation bought five Toyota

mobile survey units. The 


area, and two
which to be used in its
L.and-Cruisers, three of 


as supply vehicles for the ?lant Protection Servize.
 

in ground control: 9,464
The GTZ financed special "raining 


and 90 officers of the agricultural
farmers were trained 

service.
 

supplied the pesticides for
 
- The PlanL Protection Service 


campaign. On top

Phase : from stocks left over from the 1986 

of this, the United Kingdom supplied 150 tons of ropomur 

France 10 tons. Fenitrotnion, or a ;arietv or
dust and 


was provided by a number of
concentrations and formulations, 


M5.T of UL%* 507;MT of 3. powder and 7
donors: the EEC, 1',3 


and France,
the Stromme Foundation, -, 300 1 of UL 1l000; 

of ULV 1000. USA:D also supplied 32,000 1 of 
5,000 1 

Malathion ULV.
 

four vehicles equipped with -prayers, and France
 - Italy supplied 
not usable in this year's


one. These arrived late and were 


campaign.
 

and 130 helicopter

- USA supo.ied 350 fixed-wing flying hours, 

flying hours, and the Stromme Foundation, 300 helicopter hours. 

France zovered 80 neliconter flying hours arid supplied a oilot 

Cessna aircra:t.for the Plant Protection Ser.ic' 


tnm :anaim n , the USA suppLled two 
- In the final stage : 

spray 'planes Eor control operations as south f -ne
 
nd In the zone ,f Bal "-Nioro,ali-Mauritania frontier 

of -0,900 1 of Malathion from

well as an additional quantitv 


Dakar. Two 'planes were i'.3o supplied by Canada.
 

from 'JSAD ind Canada
account assftanCe
- Not taring into tne 
US: 5.05
donor assitince is estimated at
last r.entioned, total 


million.
 

I I n 7 ;une i _t2w ., The fw.s utrre, ir )it etween 

region If :4optL, fnd 4mlt ;rIsftPer3. From thH it is clear that 
,
-


ii av. The snare U .a:
 
:he rtst hat ":nin''; nu'- tI,1.''- -ar-n n!ace 

in r tel , r,'en 'n" mnevenlv "Ii;tr"nut atc,1n4.,
rains nad, 
, 	 Igainst ear '/ 3stir nvniurs, n 

e lan
?hase ) -virf!er;:arnoa 

,n June. 



3. 	 Between 2 and 6 July, a helicopter survey was undertaken in the
 

area. Ny-phs and young adults were found, at very

Mourdiah-Dily-Ball 

up to 30/m-. The densest young adult populations 	invaried densities of 


the area- of Ball 	 and Dill'.' were sprayed by the same nelicopter an 9 

and 13 ' v. Fourteen 	 areas, tota,.ing 5,340 ha, were sprayed, and 

50% were used. A number )f these areas were
2,670 1 oa Fenitrotnion 

again sprayed in August.
 

44. 	 Ground surveys on 6 and 7 July in the northern Part of Y6liman6
 

to 5/m- (a number of
infested at densities of up
found 5-10,000 ha 


different species were noted).
 

'7 July found nvwphs pf all instars
65. A nelicopter 	survey on 15 and 


at *the following densities: Kremis, 10,000 ha at 4-8/m; and Kirne, 

3-5/m- and between 2-10,000 ha at 1-3/m- in 
between 6-10,000 hectares at 


densitiesthe T~r koll valley. A the end of the month of July, rhese 
disting

at times reached 15-20/m-. :n a number of places, dusting with 

bags had to be reduced becaus_ not enough dust was availaoLe locally. 

to once in zne month )f .August inHelicopter spraying was 	 resorted tnis 
c	 u
tn the Mopt ir between 2' and
er 

immature and adul: grasshoppers. .ere W"s z 
area. A survey by 	helicoo
 

found only' a rew 

green vegetation except in low-lying areas. 3etween 1i lnd 13 July, 30C 

areas were dusted with Pro:ur 2%. The ,rasshopper -7itulzion remained 

f the montn of July, except In :e
general': calm until tne end 

nad fallen betw.een 	2
 
triangle of Dilly-Nara-Bali:, where good rains 


the month of July, 	 2,329 ha were
June and LO August. At the end of 

by ground teams with 9.2 4T of insecticide dust and ",312 of
 
treated 


were sprayed
Phase I, a total of 	5,340 ha
Fenitrothion 501' ULV. During 


a total of 2,670 1 of Fenitrothion 50% ULV. T-e

from the air, using 

, lists clearly the 	preparations
no.
Plant Protection Service's Bulletin 


th.t had been made -or aerial rea:, ent in Phase :. 125,300 of EL'.'
 

tne field and action nad been ta'zen ma
pestic1ies were distrouted co 

b' ai u e , 1 tr9s, whicn would nave


increase this quantity 


3l 1 awed :ne treatment -ome 391, PU ha.
 

-o . :n ugust , 	 ma -or infestat ions inthe ar._a; K '5ay .:,e-' iman ,
 

ani Dou nLza were noted. The Britten ;orman "sander

Ball , :;ara, Dilly 


belonging to tne Plant Protection Service hegan sprayinJ an 20 August in
 

by 3. August, 23,o36 ha had been treated;

the DilL':-Ball' area, where, 

490 ha in the Mopt.
715 more were treated i.; The Y: liman, area, and 

area.
 

:allen in .he areas 	 bordering .aurtmania h,ere.7. As -od ri ad 	 . 0aO .ormr 
the Yr ssho npte!r popuiatian ; t: 

-)! ,a .. n ,r thitappeared to 

nt ier ni. , e-,ic n nte 0 ilread r,,ateu in rIe 1rea ; )r
plce';.he r 	 inta

.:ai , '$i ' 1;.<,i[e1 an]d ':' [ima1] . :'h:;" :,Irm ]: .r7 
Ba11i6, ..
 

; , ): ran) E ,_ " t L.:- eD:tn- D- r.1rur'.'e/i ,nt'r3a: 'ni ,t Data 

contra n-r~iti ion;• 

. ecau;! )f 1' i ;tic ind idministritiVe nro loams , tnIese )o-rations
 

A i n ;I : _at 'too er . t proet ussar'.' ,o ses :x
 
t 1c1 



'lJ9
 

1 of 	Malathion U*LV from
 
to send an extra quantity of 40,000
Planes and 


began, the area needing

Dakar by rail. Before these operations 


while this report is being
 
was estimated at L60,000 a: 


written, these operations are still in progress but, by '3 October, the
 

this estimation.
 

treatment 


area 	sprayed is already greater than 


was wor ing, spraying
the Stromme Foundation
'1n the area where 
'3 October. Two helicopters

.9. 


oegan on September and continued until 

grasshoppers
 

were used. The targets included immature and adult 


come from Senegal and
 
as adults which had


breeding in Mali, as well 

sprayed and high mortalities were
 At least L50,000 ha were
Mauritania. 


achieved.
 

Control Activities
5.4 	 Evaluation of the Efficiency of 


which is
from 	75 to 80%,
rates measured varied 


250 gr. a.i./ha.
 
50. The mortality 


normal when Fenitrothion is used at 


spraying,

in control operations occarred 	with late 
5-. Inefficiencies 


in such case, a
 
that is, when spraying was too late to prevent laying: 


second treatment was 
necessary.
 

Material and
the 	 Pesicides, Spraying
5.5 	 The Evaluation of 


Aircraft Used
 

planes and spraying equipment used worked
 
52. It appears that the 


well and no failures were noted.
 

used proved adequate.
of insecticides 

the campaign,


53. The very limited range 

were 	carried out during
Nonetheless, two pesticide tri.als 


to reduce dosage

reports will soon be published. The aim was 


and the 


rates and toxicity to non-target organisms.
 

to be very useful in survey 	 work and in 
54. Helicopters zroved 


treatment when necessary.undertaking rapid spot 

5.6 	 The Environmental impact
 

55. 	 A large quantity of protective clothing had been supplied so as 

spraymen.to minimize possible danger to 


;6. So as to protect the villagers, they were 	requested to leave the
 

not water sources
air, 	and to use
be treated from the 


witnin them.
 
areas about to 


57. 3ot- the lonors and the countries 3.u:-ering :ron rasshoDOer
 

-SZ: :re).nn n azreasons r s m)st,- l.Idsa.t! 
.;o -oul....l. et:a1ieC


Irassnopper3 toe:he 	natural ennL2s 
u a nu mer
 

tud ies of toese nat,ura L ennemies were -Ite' 

imrove te4obse-rvations oara'i:sm 	) -gg-Pods were made. 

detailed renearch an
 

would De necessary to undertai-e much
si:uation, it 

esticides
use 4angerous Dess 

:he natural enemies ): ',rasshoppers, to 

:ontroL )oerations more eftizientl. ;:,, tne meantime,
and to organize 


to not twice treat tne same areA.
 
every attempt snould -e made 



against the ingestion of pesticides, no

58. So 	as to protect cattle 


pastures 	were sprayed. This is not necessarily a good thing for the
 
-ow mammalian
 success of control operations, and a pesticide with 


toxicity should be urgently sought.
 

)y USAID, 	some
59. 	 In the context of the pesticide trials carried out 

te results of the
 

samples of sprayed vegetation were gathered, but 

material nave ot yet been made
 

residue analysis carried out on this 


public.
 

in the
its soecialists
60. 	 The Stromme Foundation also fielded 

the results of their work are not
 environmental impact of spraying, but 


yet available.
 

6. ECONOMIC ANALYSIS
 

6.1 Crop Losses
 

few crap 	 Nonetheless,
6. There were very losses during '1987. 	 there
 

were some cases of tne complete destruction of seedlings and re-seeding.
 

one in the Diorol& area

High levels of loss were only noted in field: 


the millet 	crop had been eaten
 on 25 August, over an area of about 5 ha, 


back to the stems.
 

62. The campaign against grasshoppers must be considered a success,
 

in that the damage they catused to crops is estimated at less than L%.
 

The forms 	of damage that grasshopper cause are very varied, and
 
63. 

sometimes difficult to establish, but it is clear that, this year,
 

it is clear,

millet stem borers (Raghuva) caused much greater losses. 


the general fall in acultural production this year (the

too, that 

details of which are not vet available) should rather be Laid to the
 

drought wnich occured during the
 
account or :he tnree or four weeks of 


period when pLants were growing rapidiy.
 

6.2 Cost/Benefit Analysis of Control Operations
 

64. 	 The statistics gathered by USAID for 1985/86 (a good year) show 

zone in which grasshopper infestations occurres produced a 
that the 

total of 375,532 tons of millet, 186,20 tons of sorghum and 26,680 tons
 

of maize.
 

These figures Are the result )f idding 	mne regiona' jroduction of 
o5-


and 5O%0ne of or oduct Ion o the 
-,aves ,Mopti , 7imbucm'i , inu :,ao , 

3 -ou on -I ,u o 11 -Ion.r -he oroductitori re~:on 13 wC 
-


!I. '1 Il 	 . 

33' of sorghum, and "3' or maize. 

covered Is 	 estimated
1). All the above zroos inciuded, ttie total area 

rhe total cultivated areaat 4n733,3.n ha, whicn -s 



or maize, is
67. 	 The average price of a kilo of millet, sorghum 


USS 0.1815. The total production of these three cereals is
 
55 FCFA, or 


USS L'1.3 million.
588,418 tons, with a value of 


the total cost of the campaign, 	but,
68. 	 It is difficult to estimate 
was estimated at ',SS 5354 million.

by 10 August, total foreign aid 


total value of one year's crops in the areas
 
This figure 	is 4.7% or the 


been good, which 	appears to
 
threatened by grasshoppers when rains have 


be very high.
 

not into account the crops in
 
69. 	 This analysis, however, does take 


the most productive agricultural zone.

the Sikasso region, which is 


7. ORGANIZATION AND STRUCTURES
 

7.1 The Role of 	the National Coordinating Committee
 

70. 	 In Mali, the name "Donor Committee_, is used; it met regularly 

The plan for the year' smontIs (February 	to June inclusive).for six 
drawn up by the ;ationai Plant 	Protectioncampaign, which 	 had been 

Service, was 	discussed and adopted by the Committee in February 1987.
 

the National 	Plant Protection Services since
7.2 Improvements in 


196
 

are now very aware of the importance of

71. 	 The authorities 


National Plant Protection
crops and, in April 1987, a
protecting field 

named in August 1987.
Service was created; its Director was 


72. 	 he equipment received (lorries, -x4 vehicles, spraying
 

will greatly increase the intervention capacity of :he

equipment, etc.) 


Plant Protection Service.
 

73. The training which the 	U-irmers have received will ensure heir 

active part:icipation in the protection of tneir 	own food crops. 

".3 The Role ot internaional and 	Regional Structures 

74. 	 CILSS promoted close collaboration with neighbouring countries,
 

Mauritania. Radio communication with
particularly with Burkina Faso and 

because different frequencies are used, but 
Burkina was not possible, 


easier, 
as the same 	-requency

communications witn Mauritania -were much 


is in use.
 

- -he 7L ' Denoar-_Lent :)r r n n' it Pan P oe ton DF .) 
* a 

n i. "s 1-t3., : :s , .1 a r 
organ c w, r .s, ) :n,, un,U 


:raining -r:c)rinme 3. technicians l2 ' l ce.. )n )n i1 r7 3. '.
 

16. 	 R:FAS diffused itcs infrrmation bulletin n rllsa;oppers 4n the 

raaized a ,eminar ent itld "e:ert isesSanel (AS) widel .'. aIo nd cure 	.n t:1e ]u'; use a:1, 	 ud:.cacri . :ontpeier,,,nnQsat 


pesticides in operations against grasstiopper; . , Le',Daor.it ion with 

co Lct ing would be very
.,he National Plant Protectfon Service in data 


valuabLe.
 



77. OCLALAV, with the assistance of an FA0 consultant, .undertook
 

in the Adrar des floras.
surveys 


7.A The Role of the FAO 

73. The presence o: an FAO consultant in the two campaigns of 1986 

that the National Plant Protection Service now knows how

and 1987 means 


to conduct 	egg-pod surveys.
 

79. During the 	course of this campaign, the FAD Representation in 

Mali played only a 	limited technical advisory role.
 

8. LONG-TERM AND OTHER CONSIDERATIONS
 

the 1987 Campaign
8.1 Stocks at the 	End of 


80. 	 As operations were not yet completed, it was difficult for the 

the end of the
mi.iton to estimate the stocks that would be left over at 

of the stocks intended for
seasoni, but it appeared certain that some 

ground control will remain over for the next campaign. 

3.2 The Use of Emptv Pesticide Drums 

81. As 	 urged by the USAID mission in Mali, these drums were
 

collected, 	washed by bicarbonate, holed, burned and buried.
 

8.3 Recommendations
 

was much

82. 	 The campaign against grasshoppers in" Mali this year 


'n less than a year, Mali has replaced the old OPSR
better prepared. 

des Semences et R~coltes) with the National lant


(Op~ration 	Protection 

Service and the Malian Pesticide Company, and has named the


Protection 

0: --e Plant Protection se rv','ce and transferred :ts

Director 
to bi:s. i sz recommended that the

responsibilities from the )PSR 

Yive its technical and financial assistance to
Lnternational 2ommunit' 


allow it to operate in
the National Plant ?ror.ection Service, so is to 


all the areas threatened by pests.
 

its constant
83. 	 Throughout the whole 1987 campaign, USAID gave 

should
 

support to tne National Plant Protection Service; such support 

zoncinue within the framework af a medium-term programme to reinforce 

tne National Plant Protection Service. 

be increased, particulary for thegA. Trainin, at illeve.5 should 
-an rotr'--"',ieel"tarte )ver resoonsi . tv :r .e 

-irmers, so ma.- t:ev 
vi;. e e_ stat- ie..i -1 . ': ;en)r ., it a -._:'St .g ' ulc ; r 


?ra-tectmbn .er.::: .,flo,:; i. ttrL;:hi'! i:'., -ICr I3..JW"
 

r, :ece'.;sar. i,,_nterventr on5 . A :nImber . Ip!) i, r-2c1l s tdIc'; 

hre snolls , nest icJes netter 'idapted ma grassnopper -,)ntr:)l ind tneir 

enemies D: ,rasshoppers which migntiecondarv e fects, nc .nf! natural 


be used in conrr, )p)ritLots).
 



86. 	 A survey network in the areas threatened by pests is most
 

rapid warning and local treatment, and 

this would allow 

so
 

avoid the use of huge quantities of pesticide.
 
necessary; 


should be charged with 	.he
 
-he National Plant Protection Service
87. 


in the zones looked after by ODIK and
 Plant Protection
organization of 

support of
 

the Stromme FoundatioaI, while continuing to benefit from the 


these structures.
 

88. 	 Phase I had at it i disposal only the pesticide stocks remaining
 

the slow delivery of insecticides by the donors.
 
from 1986, because of 


in Ju'y, although
in Bamako only

That most of the equipment arrived 


it is difficult,

delivered to the port of Dakar in May, shows that 


the arrival of pesticides before the
 
perhaps impossible, to ensure 


beginning of the campaign.
 

:t is therefore recommended that sufficient stocks of
 
89. 


to Mali at the beginning of 1988, so as
 
insecticides be made available 


for control operations 	in Phase i
 
to ensure that thcre is enough on hand 


late delivery raises the problem

of the 1989 campaign. The question of 


:ransit

it would be advisable 	for donors "o cover 


of transit costs: 

so
 

their weight to bear on forwarding agents in Dakar, 

costs, and bring 


as possibLe.
are sent on to Bamako as fast 

that equipment and pesticides 
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JOINT FAd/DONOR REVIEW OF THE '987 GRASSHOPPER CAMPA:CN 

MAUR JAIN IA 
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and for the logistic support they provi 3ed. Special thanks are due to 

Dr. Magema for tne vaiuabi.e reports ind eta.ed inzormat: n on the :987 

Grassnopper Campaign whlch ne providec.
 

2. 7he Ministry, of Rural evelopment was most cooperative, and 

briefed the nission and provided documents needed. 

3. The views jf members of the Donor Community on the 1987 campaign 

proved valuable in the preparation ), tni3 report. 

particularly grasshoppers,
.n Mauritania, losses due to insects, 
for the farmer and 'or the are, in certain year,, a grave problem 


country.
 

severe losses occur they aggravate food shortages and the
5. When 


necessity to make_ up the cereal deficits.
 

. rissho-Der )ovulations in the 1987 ieason were again heavy, and 

the ttuation no'; een comDl icated " 1otentially dangerous desert 

locust build up, in nurtnern >turltmia 

cooperat ion o) to 'il:trv K .url Develoomert, F.\ and it,donor 

oooroh ron'.T :otluaZOMMun'itIn*, toe lamoa ':n Ig st;a'n 

;S J losses.
this collaboration into 987 wil certaini' prevent 2xce 

'9)7 campaign, and recommends future8. This report deils with the 

actions.
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team, were trained by participating in these experiments,

:Mauritanian 


further egg-pod surveys in other biotopes, but the
 
then each carried out 


were not taken
worK were nor considered significant and
.n s 

into consideration. 
resu",s of h 

3. The Weatner
 

zone wi-:n
By. :id-Jure, important rains nad fallen on the border 


in the regions of K-aedi and Maghama, and in the region of Hodh
 
Senegal, 


allowed farmers to sow 
Gharbi, on the M!1ian frontier. These rains 	 -he rai. s'

and sorghum; they continued sowing even after the
millet 

as the young pants dried out,
Their worK went unrewarded,stopped. 


over a large oart Of the country for some 
with th, failure o- -he rains 

July and 1) Augus,. decentthe beginning of
weeks. Nonetheless, between 

more than once, wrich allowed 	 the

in some areas, sometimesrains feAl 
continue in the lucky zones. Only from 

development o' cereal crops to 

'0 August on did e CZ stabilize at tne height of Nouakchott,
 

souto-east the country.

Dringing r.aguar rain to the outh and 

rapid m iet aud sorgium .n the areas
Farmers immediael7 re-planted 


:nat had su,'-ere from dryness atter tne firS: early rains. n rue days
m; DC
 a strang~e mix tore .II ,cro aelonment stag- ig.t
"roar fo'lowed, 


were Just putting out ic.aves

noted : .n some places re-seeded cereals 


been less severe , the harv'est was goi.ng
 
.n otlers, where the drought sad 


on. At rue same time from u August )nwards), a regular rainfall was
 

.t tue country, i:i zones
 
reported in the centre and uor th-e st 

Thes;e rains continued throughout the 
to the Desert Locust •favourable 

the second iecade of October, and their 
month of September 3nd into 


under consideration.

volume reached, the annual average fo- the period 

In the second decade of areas were also well watered.The agro-pasroral 
frontier in 

a 4i m- of raintall were registered on the MalianOctober, 	 of uaLata.toe 4jiguen1 11 mr rains were recorded in the region 

These r-11ns ma' cant:lnue it tae end ; )ctber and in November ro the 
area most fav ourable to r WQ. ic r. teastern and northo 

fvuablt
* , ,-;ue iaCii aL tilit .ieO o,_oeg~lt and 


* 	 he rishoper )urfr i at ,oa wvs adequately handled by tlhe 

7ervicus,h et up nine principal baseswi
Plant Pr)cection 
A1,-, Skuedi , S4libaby, Kiffa,

rnroughout th, territr' t Ro,,,;o, 	 ,ttached aiidir . Ta ,.th :rui pal base wereA-ioun , N~ma , Atar 

, *!Set,, efn~i' t,1a
a-,.f: :rl ): .,.tF4 )


nui~mber ): ;e,i)i~lir', n~j;,-,; . 

1 C"' '-5I1:ne :i7' h ' ;1utI I *.lul 
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to the help of 	:he French
 
a ro-pastoral 	zones. Finally, thanks 


monitoring of the distantcooperation mission, a helicopter undertook 

regions. 

the Desert locust situation was undertaken, from
'-Ionitoring o 
in tie Tagaaic, and

the month of june onwards, by two )CLALV teanis 

help of Plant Protection, ii Septemoer and actober
continued, with the 


tie south of the Adrar, the inchiri and in tie iorth of
 
in the odhs, 


the Tagant.
 

13. 	 The first hav.chings of Oedaleus senegalensis were niticed at the 

the regions of Boustella and Adel-Bagrou. Those
beginning of july in 

hatchings were 3nly partial, particularly in tie biotopes which ned had 

very ear1y rains, at densities of 9 - 15/m- in pasturages, and of 

tens of6 - /n - in millet fields, and only covered areas of some 


easily treated by the farmers,

hectares. These patchy infestations were 

Apart from Oedaleus senegalensis, bv far
and .: rops suffered no losses. 

the principal necies Vero 4...roclnus
the most common graqsinoper, 

cla'y along ie river. MLtnsimulaor on soilsdaganenbis and 	 Aiolonus 

August, a new ;crios if hatchings of Dedaieus s.nealunsisthe rains of 
w-in resul.d in t0e simuLzaneaus )r.sencf ' j nc , 

began, 

4enerations. At the beginning of October, fllowin4 tw, rains Of
 

" I 
wi:n an irye of) , J nectares , the situat ion was worrying ,Septem-ber 

:in Timucdha and 	 D2 cueni A:wpartmentsj ani
:infsted in te Hodihharghi 

harbi (in the departments of Tincane and Roboni)
130,"00 in the Hodh El. 

u heccaras in Assaba, especially in the south f 
as wel as 5, 


Kankossa. Grasshopper densities frequently varied between 50 - 0,m-.
 

Other less important concentrations occurred Locally in dunes and in
 

Couzhrus biflorus pasture.
 

1., There wa. noitijnI: aerial intervention capac' ic, because o a 

, :n ' plan )f t ne FAO 
"at 0 F .io- ind )zj .r r. i v Aaa 

not t er f ,re ou put into pra ie. iauritania ,. :o 
Logi ici ,an could 


7,1c lau:Ii Ani, border, tw.o 7'-nes
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3.5 	 Residual Populations at the End of :he Season
 

-.1 the second decade of October, the return south of the ITCZ 

results in the drying out of vegetation at the same time as :ne 

grasshopper populations reach maturity. They migrate from the northern 

regions towards the south and into the cropping areas. :n 3pite or 
it 'slarge-scale treatments, Oedaleus populations are still neavy and 

:o asses and
intended to immediately carry ou: a number of surveys 

locate the populations. Late millet in the Hodh Charghi, as well as 

will not be harvested till mid-November, may belate sorghum, which 

threatened and it may be necessary to intervene to protect them, before
 

the last generation disappears after laying.
 

17. The Plant Protection Service is also worried about the
 

possibility of threats to residual moisture flood pin crops from
 
bait 	could be
Hieroglyphus daganensis and Aiolopus simulator. Poiscned 


used against grasshoppers which hide in cracks in the earth.
 

3. 	 in as :ar as concerns tne Desert Locust, mature autochtonous
 
and north-eastern
insects have been collected in the nortnern 


depressions. Very recent information ,'5 Ictober) nas been received of
 

the presence of swarms or Schistocerca gregaria in ne Tindouf region or
 

and the Moroccan -uithorities, in collaboration with FAO and
Algeria, 

aerial surveys Df the zones at
other experts, have decid-, carry out 


risk with a hired aircraft zapaole of long distance survey.
 

4. MONITORING AND EARLY WARNING SYSTEMS
 

4.1 	 Performance of the National Monitoring System in 1987 and
 

Recommendat ions
 

-. Crop Service has 25 radios of various tves, and 

uses the singe w,.,, bina. A: communilations are orren unclear, because 
19. he Protection 

study Ln w.Jian ne2Z interterence , e FI ,;tiian a:a "urrted out 

J,I')' MHZ band -:r contactsoroposes ,1 :n ,-nsntarv :ruence in mm 

betwee n tP. lint rrtct in andirctira.e principal aits 	 'ases, 

and faIr ieJ communications between theDr :rqlecreserved wa,[' nrd 
present alert and earlyprincipal ind ,rid.irv bane: . Altnuu:n the 

r ativ,' weL until now, the evaluation.';t_. . 

tiehL Im; i in' ; )r)oosa!1 , which would grearly 
warTim1M ;L :unu_ irned 

M S 	 "i'tiO! wit 
inic tiO1. . The :ission alsoi -1 -).,V tnI r1 i(' t MM ti 111-1nm 

rierar pane.' , instead o oy 

erle ')r'i , w[fl1 h t tn ri2.1k loWi. 

. 

- . ):u;t "r is;;nooer ra_,nnrt inc :"m a,r very .'> inc 

?J, ',
o )rdF.'Da,.,::De ,ner , the Jrtnco.a oas,- inc ma mm= an 
:
Protect ton Direct~rt 

.. 	 The V-,: ,a: lnf.rmat mn in the Manacement )f Contr" 
I oe rat 1n-n'; 

Data r. ei! t; n0t Inailvsed ty ia teciil ,Jiviti,)n : he Plant 

Protection Serv :,,,our b:! mno Director'La e 1ts . WI,ith mne coopera ton 



of :he FAO expert. :t is intended to sool install a mini-computer soon
 

for Ihe management of a data-base.
 

-. 3 Dther Matters
 

22. Mauritania does not yet have a phytosanitary law, as is required 

by the Rome Convention. 

'3. 7he 15 radio antenna donated by USAID snould be replaced by a 

bi-polar model. 

TRAINING
 

5.: Training in 1987
 

24. Tn preparation for the 1987 campaign, agents of the Mauritanian
 

CPS participated in _ne followi% g short-term training courses in
 

grasshopper biology, identification and control:
 

Month N'o.o7 Participants ?lace Sponsor
 

.anuar	 Montpellier FA0

7 


:ebruary 3 Niamev LS3 S
 

3 Niamey ITSS
 
March-June 


April 5 (IPCY) Dakar USAID
 

April 3 Dakar FAO
 

May 3 Montpellier USAID/FAO
 

25. 	 The Ministry of Rural. Development has benefited from a project
 

FAO, to better prepare CPS technicians to
(TCPMAU/6f3J), financed by 

train farmers and t continue and expand the annual farmer training
 

programme. Five regional "trainer-training" sessions on the foliowing
 

iubiects wer ield:
 

- tne )ii,):gy and ecology of )SE
 

- surveillance :ecnn.iques
 

- the organization of Grasshopper Campaigns
 

- Ie use of pesticides and spray equipment
 

the principal bi~d pests in Mauritania
 

- bird conrrol techniques
 

:'Ie 0: Dai:t n,:ii tm rats
 

-


2 uSe -oksoned
~rdi:uia crop :romection .....]ous 

uhese 'r-i in ,, ur ,s w.,e r, 'I,,I not' in Nouakchott out in the 
:.r. er: ',;r t: : ,. r~icm.:sl" stidv. )V the ,,:.:Stin4 r sources, 

trained ,ino , -aij',"onK,;Sa \i >5 , ic .Kang. 

Ii '1 .t1s cT- iD3 	 1t"s,_us rn, l 'Jo tD :,1:e' 0cr 

-'. 	 ze,'eDr. Ma m.A tw,,? ,. rt Inara 	 .P,'ena, 
And ,:,,, Ivi 12S The;e set. t2 :rinitL!dLi.., ui t.chnician. 

I rmer3 ,sed bv -:wc :it-,a :nspectr-, inc 'v Dr. '1agema. 



This training tok place between June and August, and a total of 7,385
 

farmers were involved, coming from the regions of Hodh Charghi, Hodh
 

Thar.i, Assaba, Guidimaka, Gorgoi, Brakna, Tagont, Adrar and Trarza.
 

farmer brigades, were given the responsibility of
Village committees, or 


managing village pesticide stocks, of organizing collective treatment
 
the
 

activities, and of i-plementing all extension directives from 

training were


DeDartment of Agriculture/ICPS. Included in all farmer 


such as the destruction of birc
 
traditional crop protecticn methods, 


zhe use of fics at night for attracting and killing

nests, 


the burning of millet stalks against stem borers, and seed
 
grasshoppers, 


Thirty GERDAT grasshopper identification
selection and treatment, etc. 


manuals were distributed, but the dissection Iits and magnifying glasses
 

were not received in time.
requested from SAP 


27. The Ministry and USAID co--sponsored the training of nine agents
 

in egg-pod survey techniques.
 

5.2 Training Needs
 

advanced degrees in

28. 	 Several Mauritanians will soon return with 


three from France,
entomology, plant patnology, etc., six from the US, 


and one from Morocco. Both lcng and short-term training is still needed
 

to supply the technical exoertise Mauritania needs. The strengthening
 

and of ground operations, will

of surveillance by egg-pud counts, 


The farmer
continued short-term trrai..ing in the interior.
require 

"rS and by FAO should continue, as
 training conducted this 	year by th! 


pcogrammes

should the radio broadcasts sponsored by USAID. Rural. radio 


basis in all the important local

have een broadcast on a daily 


covered such topics a. grasshoper control and, in
 
languages, and 


produce these programmes
experts to
particular, pesticide safety. As 

send or moreit would be useful to one


nad to be recruited from 	Senegal, 

in rural rahio use techniques.Mauritanians for long-term Lraining 


29. An urgent need ro train two people .n radio repair has been 

expressed to USAIU. )nl: one tecnnician Lurrencly repairs the radios, 

and ne is nearing ret.rement. 

5.3 Recommendations
 

30. 	 - the training of at Least two Mauritanians in radio repair;
 

tne CPS and agricultural agents
- continuation of training of in 

egg-pod iurvey and ground operations; 
or, the rural radio programmes;- continuation 

- continued .hort-te!rm tL*Iinin in Montpellier and Niger; 

- more . n -> rm trainim for Mauritanian, entomology and 

acrido ;4j 


-- ecnnica. ,s iStltance , iuc:i ia -t curren-t A nt rnolo .t 

conduct and iupervi;sk rainng' .h5 sions. 



o. CONTROL OP.RAI ONS 

Jrganization of :he Camoaign,.1 


31. 	 The rains came earlier than usual in M!auritania, beginning in :he
 

the arrival of the inter-Trocical Convergence

first 10 days of june with 


in Gorgol region and in
Zone. There were significanr populations thc 

As -3 esulc Df Last year'sotner regions along the Senegal River. 


campaign, the Crop Protection Seriice had carried out 
grasshopper 

Director of Crop Protection
all levels, and the
considerable training at 


himself coordinazed :he campaign.
 

U. "lmnougn some 30),;J06 heotares were :reatin 1 9Tr, mainly i.n 
remained in the natural


cultivated areas, a large residual oopulatton 

was
preposition insecticides and equipment
vegetation. An effort to 


early rains and tne lack of storage facilities; the 
handicapped by the 

desired, and vehicles break down

road network leaves much to ne 

recuentiy.
 

).2 Funds and :noIts madu 	 avallabLe 

were available at the beginning

33, The following cimpai-n supplies 


of the 1987 cron season:
 

- 960 tons of Propoxur 2d oust
 

- 84,000 litres of liquid pesticides
 

- 8,800 sprayers 

- 18 vehicles 

- 17 motorcycles 
- 8,229 units of prorective equipment (masks, gloves, goggles, 

boots, etc).
 

- -3,)G GIi:res f diesel 	 uel. 

.esticiesspravers were diitribuzed as "n :ne fo:lowlng
a:td
3-. 

taDle
 



lbb e I - st r ilbut ion of Pest ic iu.:. awl pl dyers 
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35. The distribution of 
fuel and financial resources 
is given in
 
table II.
 

Table II - Distribution of fuel and financial resources
 

R E G I O N S CARBURANT CREDITS DELEUES 

NEMA 225.000 997.e60 
AIOUN 135.000 677.e60 
KIFFA 

SELIBABY 
90.00) 

135.0O0 
487.e O 
931.•60 

KAEDI 10.000 991.460 
ALEC 135.000 e26 -f60 
R0 ds0 153.000 755.E60 
TLDJIMJA 135.000 404 460 
ATAR 112.000 343.000 
Z.. 0LUT 60.000 344.460 
COORDIINATIO 135-000 

18495.000 6 98i. 40 

36. In 1987, 
the donor community again responded generously and gave
the CPS 
the means to carry out 
a successful campaign. 
 The list
donors and their contributions is in Annex IV. 
of 
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6.3 	 Control Activities Undertaken and Areas Treated
 

37. GrLund applications were made in the following regions:
 

Area 	(hectares) Product used
 

Gorgol 2,526 Fenitrothion 3% dust
 
Assaba 6,780 Fenitrothion 3% dust
 
Hodh El Gharbi 5,993 Fenitrothion 3% dust +
 

Fenitrothlon 50% ULV
 
Hodh Charghi 7,066 Fenitrothion 3% dust
 

38. Treatments were generally carried out by farmers with CPS
 
assistance. Mortalities varied from 80 to 95% (the figures are of 
October 25.) 

39. Aerial applications by the American and Canadian Turbo Thrush
 
planes, and by the Mali PV on USAID funds had covered 225,200 hectares 
in Hodh Charghi and Hodh El Gharbi as of October 25. 

6.4 Evaluation of the Efficiency of Control Activities
 

40. Despite the donor input to the CPS in past several years,
 
particularly in the last two years, its ability to respond to pest
 
emergencies is still poor. Under the Regional Food Crop Protection
 
Project, USAID constructed four storage warehouses for pesticides and
 
supplies; more are, however, needed as - prepositioning of the
 
insecticides and equipment could not be properly effected. The road 
network is inadequate and moving supplies is difficult and costly.
 
There are hundreds of broken-down vehicles in the country, many
 
requiring only a spare part to be serviceable.
 

41. The CPS need-s six large trucks to tr3nsport insecticides. Time
 
did not allow the mission to thoroughly investigate the transport
 
situatlon.
 

42. There were some savings in tranport costs this year because of 
importing Propoxur concentrate and formulating it locally with a local 
inert carrier which tests have shown to be suitable. The local plant's 
capacity is adequate for future emergency needs for dusts of low 
conentration.
 

43. As a result of the late arrival of aircraft, after their use In 
Senegal and M'a11, and of technical difficulties, the region of 
Bousteilla and Djiguersn suffered losses of 20 to 30 percent. On a visit 
to the area, a US&ID entomologist found some latie-mituring flelis-illeL 
with losses of up to 100%. In general, however, lo;se,; were minor in 
heavily-infested areas, due to timely treatment.
 

6.5 	 Evaluation of the Pesticides, sp rayinit g i pinent and 
aircraft: u;ed 

44. The pe- ticides now commonly used in the SaheI lack permanence. 
which means that rt peated applications are sometlme!, nece,;sary, but they 
are, nevertheless, relatively safe to use, particularly the dusts. 
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Target mortalities run from 70 to 100% twenty-four hours after 
treatment. There is no doubt that some overdosing by farmers occurs but 
the low mammalian toxicity of liaIathion, Fenitrothion and Propoxur makes 
them especially appropriate for use as the careless handling of more 
toxic substances could result in serious accidents. The gralual 
transition, for ground applications, from dusts of low concentratlon to 
liquids, is not feasible at present which is unfortunate, as *r is 
ccstly and slow to move high volumes of dust to the interior over poor 
reads and tracks. The CPS is very cautious about perticide use, and 
repetitive training over the years may allow farmers to make this 
transition. 

45. There is a great variety of ground spraying equipment given by 
various donors, each wishing to supply its national products. This 
creates problems with spare parts and repairs. Ample spare parts should 
be provided w.th dusters and sprayers. 

46. The aircraft used in 1987 were adequate. The Turbo Thrush is 
especially efficient, as it has a much longer sortie time, which greatly 
cuts down ferrying time. Air spraying was more selective than in 1986 
and large areas have not been blanket sprayed, as was the case last 
year.
 

6.6 Env-ronmental Impact 

47. Mauritania's vast area, harsh climate and scattered population 
make pest control logistically difficult. Prior to aerial spraying, the
 
population is informed by rural radio, but unforeseen delays make it 
difficult to be precise as to their exact timing. An average of twenty 
sets of protective clothing were distributed per region, and no cases of 
pesticide poisoning were reported. 

4Q.ides 	 i:1 , 01r1o.en1;uly,r severe,ItoredcLo L6 
shortage or buildings . Those purchased from a loc:i i pesticide 
formulation plant are unlabelled. While there ar liquid pesticides 
which need tc be transferred to new drum,;, th re is only one pumpi ng 
stand for aerial treatment! , and there are no manal puimp,; for removing 
pesticides from drums. 

49. Given the ;carcity of water In much ot the country, and the level 
of technical experti!;e and supervis;ion, dusts are at present the most 
environmentally iound formulation for village use. 

50. No environmental a;sse ments were conducted. 

6.7 Recommend it on,; 

51. 	 - Facilit,.!; for the. storage of at least 30 tons of pesticide 
dusts In the interior are essentlal. However, the shelf-life 
of dustj; is short and proper storage conditions are crucial. 

- Bdd road- mean that, it pre,:nt. x4" vehicles are the only 
practical way of moving pestlcide.-: large 7-10 Lonn:. truc s 
4 x 4 ar,-	 needed and would gwiv the CI'S the abi 1 ty to ensure 
supplies.
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- Dusts should be formulated locally; the formulator must,
 
however, properly label the bags, giving the name of the
 
product, its concentration, the date of manufacture, etc., as,
 
in 1987, some bags were delivered tr the field completely
 
unlabelled.
 

- Ample spare parts should be provided with spraying and dusting 
equipment, as well as instructions for its repair. 

- For liquid pesticides, hand pumps and pump stands are needed.
 

- Technical assistance should be provided for the correct storage
 
and transport, disposal "of pesticide containers, and of
 
protective clothing and gear.
 

- An environmental assessment of the effects of air and ground 
applications would be desirable. 

7. CROP LOSSES
 

7.1 Report on Crop Losses
 

52. As indicated in para 43 above, crop losses varied from negligible
 
to severe, although severe damage was only observed in one locality.
 
During the campaign, the grasshopper population was moderate and
 
remained largely in the natural vegetation; this, and good rains, 
favoured the phenological development of the crops. Some pockets of 
heavy infestations were treated, and rains continued until October, by 
which time most of the millet and sorghum was being harvested. The Hodh 
regions, however, required aerial spraying to prevent widN;pread losses. 

7.2 Cost/Benefit Anaiylsi!; of Control Activitiet; 

53. A co,;t/benefl t anaily;i; of activit ie!; In tho 1987 crop year was 
not possible at the cihn. of the mi ;sion, as spraying was in progress and 
the harvest not yet In. The CPS would attempt to make a cost/benefit, 
assessment at the v)nid o( the ea;on 

7.3 Recommendat. lonf; 

54. Crop losi; aIlses.;rnt ,, would be a valuable tool , and lould be 
mode. A training propramme ;hould be established, perhaps by FAO, to 
import a tented rwthodo logy. Tne bkikar Trainig Centre couil be a venue 
for training participants from n,,lghhouring countrie,;. 

8. OR(;ANZAI'ION AN .);TfwCT!;ftES 

8.1 TheRoeofth e .N.tlnalt,.,*'rfn v ,mm I tt, . 

55. The Natlonal Stesering Committee in ;int3 ha-, played vicalu,.,rIt a 
role In th' coord I nal ! )r,of donor ;tipport. !w l1-ad ik t:lkcn by FAO, 
through diligence of the FA rapre.ontat a .ntomolog!,it, who makel 
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virtually daily contacts with the donor community, and with all levels
 
of the Ministry of Rural Development. Formal NCC meetings have been
 
held regularly and reports have been circulated to all parties keeping
 
them informed of current activities.
 

56. Some donors, particularly the smaller Embassies, felt that their
 
involvement in the NCC was very time-consuming, but worth-while.
 

8.2 	 Improvement in the National Plant Protection Services since
 
1986
 

57. The intensive activi y of the 1986 grasshopper campaign gave an 
impetus to accelerate training prograr.es and improve coordination of 
logistical and planning efforts; egg-pod surveys, surveillance and 
reporting were all improved. With many people now undergoing academic 
training abroad (see section 5) the CPS will be further strengthened. 

8.3 	 The Role of International and Regional structures 

58. See Annex V.
 

8.4 	 The Rol,! of FAO 

59. FAO has played a dynamic role in coordinating the grasshopper 
campaign and has provided liaison between donors and the Government of 
Mauritania In a most commendable manner. FAO is expected to continue 
this role in the future. 

8.5 	 Recommendations
 

60. 	 - The National Steering Committee should conl.., e, although, when 
there are no major eDest problem's, meett.igi could be held less 
frquent 'y. 

- Trafnl, aL all 1,.v-:l,; Should cottinuue, no as to strenthen the 
CPS. 

- The optl,.o , i or re.,ional , :atzrg, ion! 'hould be f;tu.l f.d 

- FAO should conlru, iI t'; ,,×trnv lary role a ; coordinaitor of the 
effort agatinst locusts and 'ra,;'top,.r' and a,; theo channel for 
the exchange ( Ifnormiatlon h,'otw.. n th. partie,; ' rned.e icn'_c 

9. FoLLOW- UP A.NO La!;'-Tl I; )N:; DERAFI ,N,; 

9.1 	 Stock.; at thl. 411d of r!11. li d/ C .v-1l 

61. If a total of 	 2p"rxlOn|e12',f)(H) hectirrs art treated, good
stocks of pesticirdv; w,ll h. c arrId ov,.r and it 15. unlikely that 
additional quantities will b,. inel,.d in 19h . 

http:prograr.es
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9.2 Preparation for Future Years
 

62. 	 - Continue training at all levels.
 

- Continue monitoring and reporting pest infestations.
 

- Improve pestxcide handling and storage. 

9.3 Long-term Improvement of Plant Protection Structures 

63. 	 - Continue to develop an autonomous unit fuz- decision--making, as
 
pest management requires prompt, deci.ive action.
 

- Continue an integrated pest management approach to pest
 
problems, with the aim of minimizing the use of pesticides
 
whenever possible. Develop clear threshold levels for 
intervention against the various pests. 

- Continue training farmers, CPS field workers and team leaders, 
and mechanics in repair of vehicles and equipment. 

9.4 Recoumendat ions 

64. The CPS should check on actual conditions in all storage 
facilities in the interior, and endeavour to provide adequate storage 
wherever needed. 

65. 	 The other recommendations under Section 9 are given above.
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ANNEX I 

ACRONYMS 

FAO Food and Agriculture Organization of the United Nations 

MRD Ministry of Rural Development 

EEC European Economic Community 

FRG Federal Republic of Germany 

FAC French Assistance Corporation 

MCPS Mauritanian Crop Prorection Service 

OCLALAV Organisation Commune de Lutte Antiacridienne et de Lutte 
Antiavlaire 

IPX Integrated Pest Management 

CILSS Cnmi t6 Inter-Etats de Lutte Contre la S.cheresse dans le 
Sahel 

USAID United States Agency for International Development 
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ANNEX II
 

PERSONS CONTACTED 

Mr. Khalil Choueiri FAO Representative 

Mr. Abdallah El Fekih FAO Deputy Representative 

Mr. Dieudonn6 Kognuiyagda FLO Programme Officer 

Dr. Hagema Nsombe FAO Consultant 

Mr. Sy Adanta MDR (Agriculture) Director 

Mr. H.L.D. Abdi MDR Secretary-General 

Mr. Tahara Galledou MDR/CPS Director 

Mr. lipbert/Riddel FAG (France) 

Mr. M.K. Schregle RFA (West Germany) 

Mr. Erich Lewandrowski RFA Agricultural Attach6 

Dr. Son Nguyen USAID Development Officer 

Mr. J.J. Zuldberg European Economic Community 

Mr. P. Blanchet FAO Logistician 

Hr. Bastiaan De Regt EEC Agricultural Advisor 

Mr. Ahriz Abdel Moun'aan Algerian Embas;sy 

Mr. Adderrahmane El Kohen Ambassador of Morocco 

Mr. William Thomas USAID Deputy ADO 



169
 

ANNEX III
 

RESOURCE DOCUMENTS
 

- Rapport du seminaire national sur la programmation de la campagne 
agricole 1987/88 
4-13 avril 1987 
by Adoma Sy 

- Assorted Documents by the Crop Protection Service, and by the FAO 
Entomologist, Dr. Magema 

- Situation acridienne ep Mauritanie - Hivernage 1987
 
by the Plant Protection Service of Mauritania.
 



170
 

ANN2.X IV
 

LIST OF DONOR CONTRIBUTIONS
 

MAURITANIA
 

US Dollar
 
equivalent
 

b+ 	 Canada TOTAL: (++) 
4 aircraft to be transferred 
from Senegal in mid-October (++) 

m+ 	 China TOTAL: (4--)
 
20 MT Malathion ULV 	 (++) 

Arrangements made through FAO
 

m+ 	 EEC TOTAL: ECU 105,000 120,996 

technical assistance ECU 17,000 

100 pairs goggles, 100 pai 
gloves, 200 pairs buui USD 5,700 

110 MT Fenitrothion 3 percent dust, 
arriving 7/6 	 USD 91,300
 

b+ 	 EEC TOTAL: ECU 100,000 115,234
 

internal transport of pesticides ECU 100,000
 

b+ 	 EEC: Plan de relance et de r6habilitation
 

TOTAL. ECU 90,000 104,000 

repair of 5 Unimog1 (++) 
internal traruiport of pe!ticider. (598 MT,
 
Japanese donat ion) (-4-)
 

m+ 	 FAO/TCP TOTAL: 20,000 20,000 

trairing of plant protection officers 
then farmers 20,000 

In framework TCP project approved in 1986
 



171
 

b+ FR Germany 
ground treatment 

TOTAL: DM 200,000 
DM 200,000 

112,359 

Possible support in 1987 

b+ France TOTAL: FF 1,200,000 
80 hours helicopter for prospecting, Phase I (+4-) 
1 aircraft for Phase II (++) 
1 vehicle equipped for spraying (4+) 
1 fellowship for PRIFAS' May course (+4) 
2 10-day Technical Assistance mission by PRIFAS (+4-+) 
operational cor's, Phase II FF 300,000 
500 manual sprayers (-+) 
100 knapsack sprayers (++) 
5,000 1 Fenitrothlon 1000 ULV (++) 
5,000 1 Fenitrothion 500 ULV (-4) 
50 MT Propoxur 2 percent dust (-+) 
3,000 1 Chlorphacenon (++) 

197,694 

From global allocation for region of FF 20 million. 

b+ Italy TOTAL: lit. 556,900,000 
6 Bremach 4x4 vehicle 
20 tents 
4 sprayers 
500 knapsack dusters 
2,000 bellows dusters 
500 knapsack spravtirs 
95 motorized knapsack dusters 
25 motorized knapsack sprayers 
10 tractor-mounted sprayers 
520 masks 
500 goggles 
500 protective overalls 
500 gloves 
500 boots 
60 MT Sunicombi 
500 1 Fenvalerate-Sumicidin 

lit. 210,000,000 
lit. 3,000,000 

lit. 28,000,000 
lit. 20,000,000 
lit. 20,000,000 
lit. 32,500,000 
lit. 47,500,000 
lit. 12,500,000 
lit. 8,000,000 
lit. 4,900,000 
lit. 2,500,000 

lit. 15,000,000 
lit. 1,000,000 
lit. 5,000.000 

lit. 130,000,000 
lit. 10,000,000 

441,984 

b+ Japan 
insecticide powder 

TOTAL: (4+) 
(++) 

Bilateral aid tinder '86 budget, delivered late '87 
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b+ Japan TOTAL: (4-+) 
13 4 wheel-drive vehicles 
20 tents, 100 cots and mosquito nets 

300 units protective clothing 
800 MT pesticide powder/renvalerate 1,8 percent 

30,000 1 Fenitrothion 50 percent ULV 

arriving May 87 

(++) 
(4+) 
(4+) 
(++) 

(4+) 

b+ NGO/World Lutheran Federation TOTAL: 
costs of internal transport of 

material and pesticide to Assaba 

(4+) 

(4) 

b+ USA TOTAL: 
training by PRIFAS 
entomologist 
phase I egg-pod survey 
vehicle fuel 
15 radios 
Ambassador's authority grant 
face masks 

209,900 
5,000 

100,000 
10,000 
45,000 
23,300 
25,000 
1,600 

209,900 

b+ USA TOTAL: (44) 
2 aircraft transferred in October from Senegal, 

with 40,000 1 pesticide to treat the 

Mali/Mauritania border zone from Nara in Mall (+) 

TOTAL - M.ID FOR WHICH SUMS HAVE BEEN ANNOUNCED: US$ 1,374,167
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JOINT/FAO DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN
 

NIGER
 

1. INTRODUCTION
 

1. Niger, where about 90% of the population is made up of farmers
 
and herdsmen, last year suffered large-scale grasshopper and desert
 
locust infestations requiring the spraying, in the case of grasshoppers,
 
of 390,000 ha, and, in the case of the Desert Locust, of 3,917 ha. 
Niger has a well-organized national Plant Protection Service which was
 
able to carry out effective control operations in the country's various
 
departments, with financial support from the international community.
 
Nonetheless, these operations did not prevent breeding and laying, and 
there was therefore the risk of heavy hatchings from the first rains on.
 
Niger again requested assistance for 1987 from the international
 
community. An FAO/ClLSS/Donor evaluation mission visited Niger between
 
8 and 14 October 1987 and would like to sincerely thank all who worked
 
with it.
 

2. EVOLUTION OF THE GRASSHOPPER AND LOCUST POPULATIONS
 

2.1 The Weather
 

2. This year's rainy season was two or three weeks later than last
 
year's, except in the department of Diffa and in the east of the
 
department of Zinder. The rains in the second and third decades of June
 
were poor, above all, in the departments of Dosso and of Niamey. During
 
the first 15 days of July, rainfall did not much .acrease, and
 
cumuiat', .! rainfali was 3O-32% lower tl,an the year before. More r,:gu.,3r 
rains fell during Lne second 15 days of July in the departments of 
Maradi (centre and south), of Zinder (suuth), of Niamey, Dosso, and 
Tahoua (cen:.re and south), and, on 24 ar~d 25 July, rains fell throughout
 
the whole country. However, during the first two decades of August, 
rainfall vas sub-normal in the gouthern part of the country, although 
satisfactory in the central and northern regions. Rainfall on the third
 
decade of the month of August was good everywhere, except in the region 
of Diffa; the northurn and eastern-slopes ot the Al'r and the Tamesna 
received abund-int rain during this period. During t.he month of 
September, raintall was good and regular in almost all agriculcural 
regions, except in the east of the country and in the northern crop 
zone. Rainfall was infrequent in the first decade of October but,
 
following heavy rainfall in the month of September, crops devcloped well
 
in the regions commonly known as Niger'n bread basiket (Dakorco, Tanout). 

2.2 The Locust and Grasshopper Situation 

Grasstloppe r 

3. After the first sufficient rains in the department of Maradi 
(24 May 1987), the first ha-,qings were noted at Dan-Issa on 3 June, at 
densities of oetween 15-26/m over 400 a of natural vegetaticr:- by
 
6 June, densities had reached 50 hoppers/m
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an invasion of adult grasshoppers
4. 	 In the department of Zinder, 

the division of Hatameye).
from Nigeria was noted from 	27 June on (in 


5. During the month of 	 June, in all the southern area (except the 

division of Gaya), immature populations were reported, but the -ry spell
 

not favour neither the immature
in the second 15 days of June did 

the winged adults which had come from Nigeria. Village
grasshoppers not 


brigades carried out treatments; at Haradi, the Plant Protection Service
 

used the Untmog with a sprayer mounted on it, but 13 villages-entirely
 

lost their first plantings, 	and had to replant in July.
 

first 15 days of July, the6. Following the low rainfall of the 

situation 	 remained relatively calm throughout the month, where 
brigades. Byinfestations occurred, they 	 were treated by the village 

31 July, 40,925 ha had been sprayed against grasshoppers (Nianey, 4,689;
 

Dosso, 4,398; Tahoua, 297 ha; Maradi, 16,669 ha; Zinder, 2,677 ha; and
 

Agadez, 12,194 ha).
 

7. 	 During the month of August the situation remained calm: where 

they were treated by the brigades but, oninfestations were noticed, 
in the central region of the department of Maradi, the9 August, 

presence of adults from Nigeria wns observed in 15,000 ha. The density 

in this region reached 25 adults/m" while the crops were in rapid growth 

operations with Fenitrothion 1000 were
and developing leaves. Aerial 


carried out over 9,600 ha.
 

8. 	 During the first decade of September, in spite ot abundant
 

second generation of Oedaleus senejalensis developed very
rainfall, the 

poorly, and migration northwards slowed down. But, from the second
 

decade of September on, larrde-scale hatchings were observed 	 at Dakoro 
10,000 ha of natural vegetation, with
(in the department of Hafadi) in 


densities of 	 32 nymphs/m . From 18 September on, when Jit became clear 

that the control activities carried out by 	the village brigades were not
 

sufficient, aerial operations were undertaken at Dakoro (26,960 ha) and
 

at Kornaka (22,800 ha). On 25 Septe.iber, infestations were noted in the
 

south of the region of Tahoua and to the east of Tanout: these were 

insects of the second and third generation, at densities of between 15 

and 32 per square metre, nnd must have come from natural vegeL.1ton in 

parts of the region, where there were no village brigades.the northern 
betw-en 1 and 8 October: 	 such
Aerial treatments were carried out 


Niger has requested assistance for this
treatments should continue. 

emergency operation and estimates the cost at 20,925,000 FCFA, of which
 

20 million FCFA will be supplied by the Niger Government to hire a
 

Britten Norman aircraft.
 

q. Mirin the campaign, 90ZoC the grasshoppers noted were Oedaleus. 

senegalensis, though in the department of Dosso, Kraussaria angulifera 

was also present.
 

The Desert Locust 

10. 	 Surveys carried out in the second decade of July found bands of 
instars 2all instars In the Zagado valley, ligh. green to whitish 	 for 

and 3, and yellow with black spots for .nstars 4 and 5. Some isolated 

parents were also noted, the males lemon-yellow and the females light 

grey. About 450 ha had been invaded, oL which about 6% were infected at
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densities of 2-3 hoppers/m.2 In the same period, 4th and 5th Instar 
hopper bands were reported in the Far&s valley, with adults included in 
some bands. The hoppers ranged from light green to yellow, and were 
lightly pigmentud: about 100 ha were infested with hopper densities of 
1/m-. On 5 kogust, in the AYr (Oued Zalilet, 1835 N 0855 E), an 
immature nwArm was seen; in the 120 ha infested at 2 -5/m , copulation 
and lying was reported. A pink fledgling awarmlet noted in 5 ha (at 
1-2/m ) in the Sued of Tchigbazerl,.e. 25 km away, another fledgling 
awarmlet waa reported in 1 ha in the Oued Maouet. During the first 
decade of August, at 100 kn from Agadez, an the route to Tahoua, 
solitarious insects were seen in the pasturages (20 ha), and isolated 
insects were recorded in the Sued Ekedi Mellen (1951 N, 0555 E). During 
the third decade of August, three gregarious, copulating and laying 
swarms were seen in the sector of Tchintoloun, and, in the north of this 
sector, hoppers, greenish or yellow lightly Lspotted with blick were 
reported in 1,000 ha as well as fledglings at densities of 1-5/m 2 

. In 
the first decade of September, four small swarms were noted on the 
north-east slopes of the Arr; they were composed of very large grey 
females and of small males of a very strong yellow colour. During this 
decade, isolated J.nsect populations were noted almost throughout the 
A1r: their densiLy remained low (lO-0O0/ha) but, in the Oued IfHrouane, 
the density reached 1,000/ha over 5,000 ha, and, at Zagado (1829 N, 0991 
E), in the Adrar ChLriet area (1915 N, 0905 E) 4th and 5th Instar 
hoppers ere reported over 1,000 ha, at densities of one rolltarious G2 
hopper/M . During the third decade of September, about 50 3rd, 4th and 
5th Instar hopper bands and adults were observed In the south of tic A1'r 
(If~rouane). During the first decade of the month of October, in the 
Tamesna, over some tenf; of thousands of hectares, isolated insects and 
copulation were reported, and , single swarm heading for Tegguldam 
Tessem (1757 N, 0612 E) was observed during the night. On 7 October, 
locust populations coming from the north were reported at Bilma, as they 
trave.lled West: these populations certainly cae from Chad 
(libesti-Zouar).
 

2.3 E-0pod SurveYs
 

11. Egg-pod survey!; were carried out in May 1987 (in places in the 
areas infested during the 1986 campaign) and mortality was estimated at 
70%.
 

12. A number of problems in carrying out this rort of survey were 
noted:
 

- The staff In not well enough trlined. 

- Egg-pod nurveys require large-t;cale inputs. 

- Sampling methodn are not very well defined. For the next 
campaign, the Plant Prote~ction Dir,:ctorate (DV) prefers to 
base Itself on majps; of the Infe.;tation,; as they were at the end 
of the 1987 campa l";1. 

2.4 The effect of Control Actlvito-it On thv Pop'llatorv) 

13. The control operat Ions aisaIMt the, fl rt infes.tatIont were 
carried out by the vi lage bi Igades with ULV spraye r,; or with motorize,i 
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knapsack sprayers. These treatments gave excellent results, and
 
considerably reduced the grasshopper populations. In the department of
 
Maradi, where, in June, the level of Infestacion, and the areas
 
infested, surpassed the intervention copacity of the village brigades, a
 
sprayer mounted on an Unimog was ured by the departmental Plan. 
Protection Service. These two Intervontions gave excellent results, is
 
well as the aerial operations carrled out with Feni:rothion 1000.
 
Nonetheless, in certain regions, nev infestations were observed after
 
five days, requiring further treatment.
 

2.5 Residual Populationa at the End of che Rainy Sear~on 

14. Large-n'ale infestations were observed lurlrg the first 15 days 
of October in-the regions of Mradi, Zinder, Tan,;ut ind Tahona. Aerial 
spra7ing was in progress when the minsian visited Niger. It is too 
early to say what the residual populations will be: Auch an estimation 
can only be attempted at the end of the campaign. 

3. SYSTEMS :; MONI'rORING AND EARLY WARNING 

3.1 The Performance uf the National Mon torinv Sy,;tem in 1987 

15. The monitoring of gra,;hopper!; was carried out by the farmers 
themselv'' .. the decision to intervene was taken b, :.y.: farmers 
brigades. 

16. Data o0' the infentationfs uas transmitted by the head of the 
agricultural dif;trict to the officer responrible at div sional level, 
who, in his, turn, tranr.mitted them to the departmental chief of Plant 
Protection. Tlue departmental Plant Protection team undertook follow-up 
monitoring mis,.ions and, If the info tationr wer- Indeed bpyond the 
control capacity of the v IIlage hr igade; , the departmenta Plant 
Protection Servlce tnte rvened with grounj control equipment (a uprayer 
mounted on Ulntmog). Data where then tran,;mitted to the Directorate of 
Plant Protection (DPV) at Niarmey, which i; the roe body able to take 
the dectlion to latiic h aerial operatton,;. 

17. The divigionr; are not llnk,,d to the departments by radio. The 
DPV In able to make radio contactL with only two departments, Ziroder and 
Dif a, where there are four vwicle, vith mobile radicoa; this system 
does not facilitate the rapid tranrimls;ion of data. It isl absolutely 
necennary to net up a proper network to col lect data on pesits and to 
transmit them by radio to the. departmental I'lant Protoction Services 
(for large-sca le ground t rvn tena ) and to the lIV ( for aer Ial 
operationn) . A monitoring pro jvct , fund*-d by UNDP, Canada, Swi t,erland 
and FAO, han ju!;t began , and wi 1I certa inly be operat lonl dtring the 
1988 crop neaon. U1SAI U ha; ]ust nuppl led tih [iV wlth ?;ix ridio,;, 
which will al loi link, vi rh a number of regi, na to be e,;tabil,ed. 

3.2 The e o _ I,-e(.fl .:-!ion. In the ?lariag''i__t of... rclr r_,
 
yj, rat : ,i, 


18. The data gathered by the, farmers; allow t h,,vr , igo, brigades to 
decide If It In nec,.sary to carry out control opersttoni. This 
deci ion, whether at. the level of the department, of the D1'V telf,or et1 
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is not always taken in time, because, due to a lack of radios, data is
 
not rapidly transmitted to the departments, and not enough information
 
is collected. 
 The central DPV service has four survey vehicles with
 
radios but the Departmental DPV has but one vehicle per team; this does
 
not always have a radio, which 
limits the amount of data collected and
 
makes its transm'ssion difficult. 
 The e. ablishment of the rapid pest

warning project will improve the situation.
 

3.3 Recommendations
 

19, Everything should be done 
as soon as possible to make the crop

pest rapid warunng project operational. The whole observation network
 
must have radio transmltters3 
to epeed up the data flow and facilitate
 
rapid warning. This is laitially an eighteen-month project, but it

would be advisable to continue it until the end of phase IV of Canadian
 
support to the DPV (1990).
 

20. Honitorir:g and field 
surveys nust be intensified at the end of 
the season so a,; to identify the heavy residual populations and draw up
a map shoving their geographical location. Such a map would pin-point

the regions where survey and monitoring should be concentrated at the 
beginning of the 1988 cropping 
season.
 

4. TRAINING
 

4.1 Training Activities in 1987
 

4.1.1 Farmer Traintln
 

21. By mid-Jun.., 11,868 farmers 
had been trained and organ17d into
 
2,274 brigades. This training concentrat.d on the use of ULVA sprayers

( i r . rTTVA or Gyro i) aaL.: on backpack sprjy.ers, (?.o Lai and Arimltsu),
 
as well a,; on !;urvey and reporting. Coursesi for the heads of the
 
Agricultural Di,.r rIc 
s were Olrganiz:cd 
and superv i,;ed by the departnf-n tal

Plan: Prc tert I o'I tf'V:.; The far-er,; who had '),!en trained were given a
 
sprayer. VI!;it'; by 
the dlpartmental Plant. Prot nctcton te;ams; to the
 
various; brI ,lad,!,;afterwardr showed tho t 
 thi;s trafnln n; had been valuable.
 
an(! that corntro oper ition,; w re b..I ,,carrfed out el I ,CIt:V.
 

22. Apart fro-3 training In plarit prot rt ion iL I;lf, 3,316
 
fdrmer-mechaoicqi were tra Ined by the 
 oblle rt -hanIcta t nv,, of the 
Plant Protect ion Depar t vn ,n , t1at the,!/ I ht lof1: attc.r the
 
maintenance and repair of the br! gi:rcii' ipr.y Irn equl praent
 

4.1.2 Tr, inttv ofz ituralTorhnic-i1 off ce-rt 

23. For the 1987 agricultural iva!;on, agricultural 
techni-cal officers
 
were trained 
in plant protevt Ion ,-;iollow';:
 

159 agricultural cotiduct)r';

52 offht r,; of tho. dlvlI t,-nal agricultural servIces
 

225 technical a ';I ;tnnt-;
 
437 trainers.
 



182
 

24. This training was carried out by the Canadian experts of the
 
Niger-Canadian Project. A Cana,.ian consultant for adult training took
 
part in the training of the trainers.
 

4.1.3 The Training of Plant Protection Officers
 

25. Two officero took part in the seminar on the use of Micronair 
sprayers in Dakar. Three others took part in the seminar in Niamey on 
the use of aircraft in granahopper control. 'I'he Training and Plant 
Protectipe, Department of CILSS organized a seminar in Niamey in January 
on the )rudent use of pesticides, and four Plant Protection officers
 
took parc in this.
 

4.1.4 The Training of High-level Officers
 

26. A number of high-level officers took part in the courses
 
organized by PRIFAS at Montpellier (three participated in the course on
 
the rational use of pesticides, and five in the course entitled
 
"Expertise acridienneg"). 

4.2 Further training needs in the medium and long-term 

27. The training of farmers; and of technicians will continue within 
the framework of the ,iger-Canadian Project. 

28. At the moment, the Plant Protection Directorate has no 
specialist An acridology; it will be necessary to fill this hole by 
training two of the DPV's agronomists in specialized acridology. Such 
training rhould be at doctoral level; the theoretical section should 
take place in a foreign university, and the practical field work in 
Niger itself. 

/ !iformation 

29. "osters illuitrating traditional control methods and safety
 
measures to be observed when using pesticides were widely distributed to
 
the village brigades.
 

30. Tapes with information on plant protection were prepared and 
circulated to the farmerq: tapcs have the advantage that farmer3 may 
play then on their tape recorders as frefliiently as t hey wish. 
Television wa-i also used to prov ide Jnformat Ion in the natlonal. 
languages to farmers on a number of anpectsi of plant protection and of 
crop practices. In a numbe.r of villages, a television with a solar 
aerial is inntailed In the village chief's home, but in used by the 
whole vil! lgv.
 

4.4 Evaluation and Pf-commrida t Ion; 

31. Very conrnid,,anle effortts have been made co involve the farmers, 
so that they can theim-1oe 11i undertake the protection of their crops 
dbring the f I rst atage,' of their dve l.)pm!rit. 

32. In the courtie of facrmr training, a particular emphasi, should be 

put on the' secondary efft ,eet,of the use(! of pe.ticides, and they should 

be made: awar thnt chmiracl control should not automatically be seen as 

the only s)lutiJon for redic Ini p,.';t popitlations . 
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33. Specialist training in acridology for two high-level officers of
 
the DPV should be made available as soon as possible. Niger should
 
agree to use the persons trained should work in grasshopper control once
 
their training has finished.
 

5. CONTROL OPERATIONS
 

5.1 Preparation of the Campaign
 

34. There were two basic aspects to the preparation of the campaign:
 

- The first aspect was farmer training, the establiahment of the 
village .'igades and the re-training of 470 monitors at 
divisior , and agricultlral district level. Decentralized 
pLant pro'ection activities were the rule, and 2,270 brigades 
(each u five farmers) were net up and give.,iILV sprayers. Tlhe 
advantage of such decentralization is that local treatment 
against the first hatchings at densitie ieeding treatment can 
be carried out, thereby reducing the work of the DPV, which 
need only intervene once the task is too great for the farmers.
 
The DPV intends establishing a control brigade in every 
village; the immediate probI ef i s to supply them with 
pesticides and control equipment. Consideration is belag gIven 
to maktng the agricultural cooperatives rsponsible for selling 
pesticides and equipment. 

-The second aspect of the preparatilon of the campaign wa,; the 
mobilization of international assistance, and the preparation, 
at department, division, and agricultural district, and village 
brigade levels, of the necessary equipment and pesticides. A 
large quantity of Fen!trothion 1000 was sent to the air,;tripq,
&j a ; to r pare for aerial ac tLIvitleS Large sto.*-s of 
aircraft fu I were also t;ent. 

5.2 Funds and _.ul nt A'a;llal .' 

35. In October 1986, the ned for the 1961 Campaign were e,;timated 
and found to 'e few, an,] relue!,;tn for iis l''i,,ance were then put to 
donors. .. large f;tock of p,'sticides was available at the end of the 
1986 Campaign. The new need,; were e,,;tfn;ated for a period of two y,,ars, 
as a !fay of fitrengthening the nattonal control capacity. l)ut,; in ha-td 
(Propoxur and IUndane) were enough to covr tiome 20,000 ha an,, the 
enough ULV pesticld n avatlable lor 42,000 ha by ground control ind 
343,700 ha by aerial control. Mor',over, the DPV had at Its; d p'..1 
81,000 1 of aircraft fuel and 28,001!) I of Veliclo, furl. Ilh,, x t , 
pc tI iJ,..... .. "c, "ri ' *q ! 9 br con 'r,) ,'';-1:; .. , . ,h, rile 1 t,',ir I 
to 45,000 ha by dustlng', 10,00 ha by ground control by 11%V pr.a. v Ing 
an 495,680 ha by erIal control. 

36. The cont ral D 4 ha'; ,it It ; d i ;,Il four va-I 1 , , .- 111i ;q , I with
motorized n pr yi ror/d11;t ',ri , ai ;t! . I, d#, i r, . t.t h.a.ia i 1 'n ,, #-i tpp,,,! 

with a u prayer/ ia,;t.*r. Tie 01V at Nainey ha, fomr vs,hic Ia. o , aped 

wi th a radlo !( -r tirvoiy work , arid ea-ch aipartm.,s iii a r ':1 , h , {)f1l 
4-wheel drive vehicle without a radio. Th. rwv al'ea ha', '.', ,iircrit 
(two C,!uqna 188 and ooe Cf i;sna 1 8 ) eq lipp,'d w Ih ';al nIri, calg
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Micronair sprayers. The total aid provided by the international
 
community amounted to US$ 4.3 million, of which US$ 
40,000 made
 
available by the FRG for operational expenses. All this assistance was
 
received in time, except for the four 
4-wheel drive vehicles equipped

with motorized sprayers/dusters, ihi:h were to be supplied by Italy. 
They were finally delivered on 2. July, but without sprayiag/dusting 
equipment.
 

5.3 Control Operations and Areas Treated
 

37. The first control operations took place in the eepartment of
 
Maradi ac the beginning of June against young nymphs. Tile first
 
hatchings were reported 
in 400 ha in the south of the department, at
 
den.-tica varying between 15-19 nymphs pe-
 square metre. Almost all of
 
the first control operarions were carried out successfully by the
 
village briga- s Li every region.
 

38. In the department of Maradi, following2 an invasion 
 of 
grasshoppers from Nigeria, at densities of 15-20/m , the departmental
Plant Protection Service carried out control operations with the Unimog
equipped with the duster. Crop damage to young millet sprouts
nonetheless occurred and thirteen villages (about 600 ha) lost the first 
planting. In the same department, a movement of adults from Nig ria was 
reported on 9 August, with a'n average density of 25 adults/m . The 
millet crop was at the rapid growth a:,d leaf-production stage, and 
aerial control operations were mounted. 

39. By the end of August, ground operations had treated 75,420 ha, 
and aerial operations, 88,980 ha. 

40. From mid-September or,, large-scale infestations were noted in the
 
departments or Maradi and Zinder (Dakoro, Tanout). 
at densities of 
32/r4: 200,000 ha had been infested at Dakoro an. 400,000 at Tanout. 
Control -tLiviLtes over 99,880 ha were carried out on 18 September and
 
8 Ctob. . At the tire the mL' son visited the north of Maradi, 
spraying operatlonf; were ;till being conducted, and were to continue. 
So as to be able to conducl, cperations in the departments of Maradi and 
Zinder, Niger had requested donors for emergency assintance worth 
FCFA 20,925,000. It wa!; intended to treat 150,000 of the 600,000 ha 
Infented. It In obvIoua that a large grainuhopper population will escape 
treatment thit ye;r, and will lay, from which ar'ires the risk of a 
potentially dangerous sil1uition In the rext year. 

5.4 The EtvrluatiLon of the Efftcinc-. of Control Operations 

41. Groond control operationt; wer, c.arrid out by the farmer-:
almost all the ground trvatment unde rtaken was by farmers wiLh ULV 
aprayern at the rate of 2.j lftrep;/hn o Fen1t-oth1.on 20%. These 
operat ions wvre not followed ly;tvnatically til; yv-ar but, according to 
DIIPV, treat.rnts wvr. efficient. The ,'., by farmer,.-, of haft,; poisoned 
with 11ndane )Z , gi.vv good rein It,; 

42. Control operition-i darrled out 1y th, DPV (on t.he ground with 
aprayer,, mounted on inrlogi, and ner lh control with Mirconairn mounted 
On e ? 11 185 and AI n rcralt) we rv ny-temat iL I I y a .eFesed, 
Effici'nclei were eatiurei by calculating denroltien before ar. after 

http:Fen1t-oth1.on
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spraying. 
These density figures are not yet available, but it appears

that the control operations carried out considerably reduced grasshopper
 
populations in the area sprayed.
 

5.5 The Assessment of Pesticides, Equipment and Aircraft Used in 
So*a Ing
 

43. Some tesLs 
 were carried out by the technicians of the 
Niger-Canadian Pruject, but the results are not yet available. After 
spraying with Deltamethrine, some ricovery in the populations sprayed
was noted, Indicating that the dosage was inadequate; a rapid
re-infestation of areas treated was also noticed, which bears out the
 
fact that this pesticide has very little permanence. The Plant 
Protection Department was very satisfied wits the performance of the 
spraying equipment used (Micron ULVA 16, Giro 1). It has proved

difficult to properly maintain the knapsack motor sprayers used by the
village brigades. Farmers were not very pleased with spraying from
 
Unimogs in fields where the millet was already at an advance state, 
because of the damage caused by the movement of the vehicle ite).f.
There were no problems with the Cessna 185 and 188 vsed. The B0i1 
Ranger helicopter, put at the d ispo sa I of the Plant Protect ion 
Department by USAID for survey work, W.v; very much nppreciated. 

5.6 The Impact on hu-an Population; and the 'Envtr,.nla.vnt 

44. Farmers were well informed on the precautions they nee led to take 
during spraying operations (by radio, adv,-rtisments ir the market, 
cassette-tapes, and television publicity), They were counselled to keep
 
away from their villages, pastures and watering spots (well; and open

water) during treatment. Villages are always asked to cover their wells
 
before spraying begins. Nevertheless, no studies of possible

intoxication, phytotoxicity, and e ffectf; on non-target or;,iini,'; were 
undert-±en. The Plant Prote,_tion ,p rtmet t,:l ieve; that o, ly',rv 'ow 
dosages were used , that the ln ;ecticides in question are 1 ttle toxic 
and very effemeral, that fa rin2r s received adequ ate lI .nrm,,tton
 
beforehand on the precautions they should take , and that nag;t p,";t 
 I de 
spraying is over very limited area;. Nonetheless, the mi;,;ion believes.
 
that studies 
on the secondary eftcts of spraying should be undertaken, 
even if it is only to verify the arguments of the Department of Plant 
Prtitection. 

6. CROP LOSSES
 

6.1 Reports on Crop Losses
 

45. As the agricultural year was not yet over, the mission was unable
 
to obtain precise data on crop losses. It limited Itself to the
 
following observations:
 

- At the beginning of the rainy season, early planting,; were 
completely dest royed in places where there were heavy
grasshopper densitie,; (as in the case of thirteen villages in 
Maradl department, cvwr t.ome 600 ha of cropland). 
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- The mission was able to confirm, during its field trip to
 

Konarka, in Maradi department, that there were areas of heavy
 
infestation where crop losses could be estimated at between
 
30-40%.
 

6.2 Cost/benefit analysis of Control Activities
 

46. The costs of control activities include:
 

- The contribution and support of the Niger Government (but these
 
costs are not taken into consid-ration in the following
 
analysis).
 

- Donor contributions to the 1987 Campaign.
 

47. The benefits of control activities were:
 

- The invaluable experience of having prepared and implemented a
 
large-scale control campaign.
 

- The protection of cereal crops against grasshoppers.
 

48. The greater part of 4.5 million hectares in Niger are under
 
cereal crops vulnerable to grasshopper attack. Annual cereal production
 
is of around 1,500,000 to 1,800,000 tonnes of millet and sorghum.
 
Attributing a value of FCFA 50 to a kilo of cereal, the total value of
 
the annual production can be estimated at US$ 250 to 300 million. Donor
 
contributions amounted to US$ 4.5 million, which represents 1.5% of the
 
value of total annual production, which appears reasonable in comparison
 

to the damage which might otherwise have been caused, had control
 
measures not been undertaken, by grasshoppers.
 

6.3 Recommendations
 

49. A systematic evaluation of damage to food crops caused by pests
 

should be included in the project to strengthen the national Plant
 
Protection Service by the establishment of a food crop pest rapid
 
warning network.
 

7. ORGANIZATIONS AND STRUCTURES
 

7.1 The Role of the National Coordinating Committee
 

50. The National Coordinating Committee met every 15 days under the
 
chairmanship of ani officer of the Ministry of Foreign Affairs. The
 

committee ensured very close cooperation between Niger and the donors
 
for the finding of control activities and in following the development
 
of the grasshopper situation. After large-scale infestations in the 
departmtnts of Maradi, Zinder and Tahoua, an expert Technical Committee 
was set up at the end o( September. The Department of Plant Protection, 

and the experts cf the Niger-Canadian and Niger-German Projects, and of 
the FAO, took part in the Technical Committee, which followed the 
grasshopper situation and proposed to the National Coordinating 
Committee ways of rapidly and efficiently combating grasshoppers when 
large-scale Infestations occurred.
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7.2 Improvements in the National Plant Protection Service
 

51. The extra equipment received (vehicles and spiryers) has improved
 
the Plant Protection Department's ability to undertake operations.
 

52. The crop pest monitoring project will allow the installation of a
 
monitoring and early-warning network.
 

7.3 The Role of International ana Regional Structures
 

53. CILSS plays two roles:
 

- It promotes close cooperation between Sahelian countries,
 
parcicularly those which have a common border, and common
 
activities in the border arean; this is not always easy, and
 
radio communications must be improved, both regionally and
 
between nelghbouring countries.
 

-	 It also promotes the training of middle-level staff, through 
courses and workshops organized by the Department for Plant 
Protection Training. 

54. ,CLALAV took part in surveys and control op..ratlons against the 
Desert Locust in the A'r and in the Tamesna. 

55. PRIFAS set up a biomodeling station at .iamey. The SAS
 
information bulletin on the grasshopper situation was very widely 
diffused. PRIFAS also organized, at Montpellier, a course on the
 
rational use of pesticides in grasshopper control and another on 
"Expertises acridiennes".
 

7.4 The Role of FAO
 

56. The FAO representation and the FAO consultant played an important
 
role in giving technical advice to the National Coordinating Committee
 
and the Department of Plant Protection.
 

8. OTHER MATTERS ANb LONG-TERM CONSIDERATIONS
 

8.1 Sto-ks at the End of the 1987..Campai'n 

57. The campaign is not yet over, and otocki; cannot be asnessed with 
any degree of accu'acy, but the grasnhopper F;s",nt nn rPm!i!:',, ci 
until mid-September, which rr'an ; that large penticide stocks will 
certainly be left at the end of the campaign. 

8.2 The Use of Pe.ticide Container,; 

58. The Nlger-Cana,iian Project Intend+, carrying out .tudieq on the 
decontamination of pe,,ticide barrel.;. 

8.3 Recommerid,i t i on! 

59. Niger los qfet up ;In excellent system for control activities 
against crop pest; by the way in which it tnvolveq the+ farmerii: village 
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brigades take charge of pest monitoring and of control operations. The
 
Plant Protection Department works as a "fire brigade", when the village
 
brigades can no longer cope with the situation. Nonetheless, the
 
mission noted a number of weaknesse3:
 

- There in no network of observation posts.
 

- Nor are there radio communications between the zones at risk to
 
grasshoppers aud the central services (except for Zinder and
 
Diffa).
 

- Not enough surveys are undertaken by the departmental services
 
of the Plant Protection Department.
 

60. On the basis of these remarks, the maission recommends:
 

- That the project entitled "Strengthening of the Department of
 
Plant Protection by the Establishment of a Rapid Warning
 
Network against Pests", which was initiated at the beginning of
 
September, should be operational by the 1988 Campaign. The
 
mission recognizes the great importance of this project, and
 
agrees with the priority placed on a system of monitoring and
 
reporting which will allow rational decisions to be taken as to
 
when and where to intervene, and the areas to be treated. The
 
mission recommends including studies on crop damages, ou the
 

efficiency of spraying, and on the secondary effects of
 
pesticides on the environment (on the human population, on
 
cattle, vegetation and non-target organisms) in the work of the
 
proje!ct.
 

- The missluti recommends establishing an intervention threshold
 
before the beginning of the 1988 crop season, and that this
 

threshold be perfected with the data gathered by the rapid
 
warning project. The use of an intervention threshold is a
 

rational way of approaching the problem as to when to initiate 
control activities.
 

- The mis;ion recommends close collaboration between the rapid 
warning project and the biomodeling station which PRIFAS has 
establinhed in Niamey. 

- The long-term support of Canada and the Federal Republic of 
Germany to the Plant Protection Department has laid the 
necessary baties for adequate plant protection. This support 
should continue, so that the Plant Protection Department can 
become even more effective.
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ANNEX I
 

PERSONS CONTACTED
 

Ministry of Agriculture
 

Mr. Allele 	 Minister of Agriculture
 
Mr. I. Mouddoun Director, Plant Protection Department
 
Mr. Bonzi FAO Expert, Rapid Warning Project
 
Mr. Moumouni Chief of the Departmental Plant
 

Protection Service
 

DONORS
 

Canada
 

Mr. A.L. Potevin Counselor, Consul and Head of Office,
 
Canadian Embassy
 

Mr. F. Baillargeon Counselor, Niger-Canadian Project
 

EEC
 

Mr. F. Rohde 	 Economic Counselor
 
Mr. D. Simigallia 	 Expert
 

France
 

Mr. G. Bossy 	 Counselor, French Embassy
 

UNDP
 

Mr. J. Cavalli Resident Representative
 
Mr. J.F. Cuenod Expert
 

FRG
 

Mr. M.E. Zweigert 	 Director, Niger-German Crop Protection
 
Project
 

USAID
 

Mr. K.J. Mullaly Deputy of Agriculture 
Mr. J. Reid Project Assistant for the Grasshopper 

and Locust Programme 
Mr. F. Fuller Project Assistant for the Grasshopper 

and Locust Programme 
Mr. S. Kondo Project Assistant for the Grasshopper 

and Locust Programme 

PRIFAS
 

Ms. A. Monard 	 Head of the Biomodeling Station at 
%iamey 
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CILSS 

Mr. M.H. Ould Ka~ry 

Hr. Sanou 

Mr. G. van Klashort 

Admiristrative and Financial Director 
of the AGRHYMET Centre 
Director of the Crop Protection 
Training Department (DFPV), AGRHYMET 
Centre 
Chief Technical Advisor to the DFPV 

FAO 

Mr. S. Niare 
Mr. M. Germaux 

FAO Representative 
Consultant Acridologist, FAO 
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JOINT FAO/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN
 

NIGERIA
 

1. EVOLUTION OF THE GRASSHOPPER POPULATIONS IN 1987
 

1.1 Organization of the Plant Production Services in Nigeria
 

1. As a result of its federal structure, the organization of crop
 
protection in Nigeria is complex. It involves independent bodies at
 
different levels of government, with a lack of coordination between the
 
diffprent organisations, which weakens the efficiency and efficacy of
 
crop protection itself (Annex 1).
 

2. At federal level, a Federal Department of Pest Control Services
 
(FDPCS) is responsible for crop protection. It comes under the Federal
 
Ministry of Agriculture and Natural Resources and has its headquarters
 
in Kaduna. There is an FDPCS office in every state, but actual crop
 
protection is hardly carried out by i0PCS owing to lack of personnel
 
and funds. It does, however, distribute equipment and pesticides for
 
pest control. It is also involved in legislation and phytoqanitary
 
services. In all but one of the northern States (Borno), Agricultural
 
Development Projects (ADP) have been established, which form the Central
 
State Agricultural Organizations. The ADPs fall under the State
 
Ministries of Agriculture and Natural Resources. Those Ministries have
 
only a coordinating role. Each ADP has a Plant Protection Service. In
 
Borno State, no full ADP has yet been established and the Ministry of
 
Agriculture and Natural Resources acts as the operating body, with a
 
plant protection officer taking care of crop protection. In 1988, Borno
 
State hopes to develop a full ADP.
 

3. During the first half of 1987, a Pest Control Task Force was
 
established in every state to coordinate and stimulate crop protection.
 
They meet regularly (weekly or monthly) and consist of representatives
 
of federal and state agricultural/crop protection organizations.
 
Furthermore, Task Force Committees were established at local govern:.-nt
 
level, with the participation of " ADP extension staff, zonal
 
coordinators, village heads and representatives from other units with
 
agricultural responsibility. Grasshopper monitoring and control is
 
basically carried out and coordinated by the states (ADP or equivalent).
 
National coordination is performed by the FAO Consultant with the
 
National Coordinator in the FDPCS.
 

1.2 The Weather
 

4. The first important rainfall in Maiduguri (Borno State) was
 
recorded in the last days of May (29 mm) (Annex 2), followed by a
 
drought of 16 days. Another fairly dry period was recorded in the last
 
week of June and the first week of July. September was very dry
 
compared to 1986. Comprehensive ddta for the whole northern Nigeria
 
Sahel area were not available. According to the FAO Consultant, it was
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impossible to obtain these data from the national meteorological
 
service, and so, instead, he had had to visit tbe state airports
 
regularly.
 

1.3 Grasshopper Situation
 

5. The first hatchings were observed near Maiduguri on 8 June. By
 
12 June, records of hoppers of Oedaleus seneulensis were reported from
 
many localities in Nigeria north of the 11-- parallel. Densities in
 
Borno State usually varied from 1,000 to 6,000 per ha. A northward
 
migration wat observed. Losses of millet seedlings were low. In July,
 
the population decreased due to the drought, and the densJty of
 
0. senegalensis hoppers remained low during August (100 to 5,000 per ha,
 
sometimes 10,000 per ha). Generally speaking, the population levels of
 
0. senegalensis have been low in most of northern Nigeria in 1987.
 

6. By the end of the wet season (September/October) other species
 
increased in density: Aiolopus simulator on off-season sorghum;
 
Ornithacris turbida Catantops sp. and Hieroglyphus sp. on rice; and
 
Kraussaria angulifera, which caused considerable local damage to crops.
 

1.4 Egg-pod Surveys
 

7. Detailed egg-pod surreys were carried out in the northern
 
Nigerian Sahel during December 1986 and January 1987. One team (the FAO
 
Consultant, a driver and three scouts) carried out the survey in Borno
 
State, and trained similar teams in other States. Sites which were
 
cropped with millet in 1986, and 2ther kn3wn infested areas, were chosen
 
as sample sites. Two plots (4 m each) were exposed by blowing off the
 
topsoil of the plot, using pressurised air from a motorized sprayer.
 
£his method was -very fast and effective. Egg-pod densities in Borno
 
State varied from nil to 42 per m (Annex 3), the majority being
 
0. seLt!6.de1s1s. The mortality of eggs due to Dredation by ants,
 
dipterans and other natural factors ranged between 15 and 90%, and was
 
generally 50% or more. Infestations in Kano, Sokoto and part of Bauchi
 
and Kaduna States were reported to be sinilar. The costs of organising
 
an egg-pod survey of two months, as conducted in Borno State, was
 
estimated to be US$ 3,000. For the period December 1987 January 1988 a
 
new egg-pod survey is proposed.
 

1.5 The Effect of Operations on the Populations
 

8. It was hard to evalue the actual effect of control operations.
 
Phase I control was not very effective, as no pesticides were available
 
to distribute to farmers. rraditional control methods were not much
 
help in reducing populations, although farmers were effectively
 
mobillsed for these actions. State control teams treated some local
 
outbreaks. Phase II control in being carried out by the State control
 
teams, always on a local scale, with unknown effect on the grasshopper
 
populations. Between 60,000 and 70,000 ha are estimated to have been
 
treated in PhaseR I and II (see 4.3 for details).
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1.6 Residual Population at the End of the Season
 

9. Data were not yet available. An egg-pod survey will be carried
 
out.
 

2. MONITORING AND EARLY WARNING
 

2.1 The Performance of National Monitoring Systems
 

10. In Nigeria, the results of the 1986 grasshopper campaign had 
exposed inadequacies in the plant protective services at both Federal 
and State levels. The egg-pod survey provided basic data for the 
prediction of the first hatchings, their densities and distribution. At 
State level, the surveys provided information which asisted in the 
planning of the control campaign. 

11. In 1987, improvements have been made. In most states, links were
 
established between the farmers and the plant protection services
 
through the extension workers of the ADPs. Farmers' extension agents
 
formed the first line of monitoring. Some States succeeded in reducing
 
significantly the time lapse between notification of a pest by the
 
farmer and the publishing a warning by the State plant protection
 
service, However, in other States, the lack of an effective transport
 
and cQmmunication networks resulted in reports being received late or
 
not at all.
 

12. A major problem with the existing early warning system is that
 
data received from farmers on grasshopper densities were not very
 
reliable (and often highly biased, due to the personal interest of the
 
farmer). Therefore, before control operations could be carried out,
 
survey/control teams (of which very few could be manned) had to be sent
 
rut to verify 2st densities and the potential damage posed to crops.
 
The FAO Consultant slent much of his time travelling all over northern
 
Nigeria to assist in surveying and to verify reports.
 

2.2 Use of Information
 

13. The basic information used by decision makers was what was
 
reported by farmers/extension agents and by control teams. The
 
PRIFAS/AGRYMET predictive maps of grasshopper infestations and the SAS
 
Bulletin were not known in Nigeria.
 

2.3 Recommendations
 

14. Monitoring remains a weak point in grasshopper control campaign
 
in Nigeria. The vast area under cultivation means that the
 
survey/control teams operating in each state are never able to cover
 
everything. It is therefore of prime importance to continue the
 
training of extension agents and farmers. The ADPs provide an excellent
 
means to do so. Some basic operational funds must be madL available for
 
the establishment of survey/control teams at state level. For the
 
existing teams, transport and communication facilities are often
 
insufficient, and impede efficient work.
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3. TRAINING
 

3.1 Assessment
 

15. There was no national plan for training in grasshopper control at
 
the extension agent or farmer level, partly due to the lack of a
 
comprehensive control strategy delegating responsibility to federal,
 
state or local authorities. Despite these uncertainities, some State
 
task forces organized practical training on pesticide application and
 
safety. In Borno State, the FAO consultant trained three pest control
 
supervisors, who in turn trained 30 agents. In Kano and Kroma States
 
the programme were executed by the ADPs and reached several hundred
 
agents. The number of farmers trained subsequently by these agents is
 
not known.
 

16. Radio and television were frequently used to report on Task force
 
activities. Newspapers are commonly read, and carried two articles on
 
pest problems during the short stay of the Review Mission. However, the
 
most effective means of mobilizing villagers seems to be establishment
 
of farmers' councils at the village level and using local authorities to
 
pass information.
 

3.2 Recommendations
 

17. Further training is an essential element in strengthening the
 
plant protection services of both the State and the Federal Governement.
 
It should proceed at different levels:
 

- Farmer level: Because of the very large areas of the northern 
Nigeria Sahel under cultivation, the mobilisation and training 
of farmers is the major task of the State plant protection 
services. Farmers should be trained to monitor to their own 
fields and be able, with the help of local extension agents, to 
treat grasshoppers nymphs early in the season. The best way to 
reach the farmers is through the extension agenta of the ADPs. 
In the 1987 campaign the ADPs have shown willingness to provide 
funds for training materials. In future, funds should be made 
available for ADPs to intensify their training activities. 
Effective training materials on grasshopper control could be 
obtained from PRIFAS or USAID.
 

- Technician level: Survey and control teams, and training
 
officers of the ADPs should be trained in both pesticide
 
application (possibly through the introduction of pesticide
 
application certification) and survey techniques.
 

- Higher levels: There is certainly a necessity for professional 
training in grasshopper control for decision makers at the 
State level and within the FDPCS (for instance, the FDPCS 
branch for Knno State, conisisting of a dozen people, had only 
one person trained in crop protection). However, to prevent 
the waste of knowledge, personnel at this level, trained in a 
specific job, such as grasshopper control, should afterwards be
 
actively involved in control and survey operations, and not
 
transferred to other jobs.
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4. CONTROL OPERATIONS
 

4.1 Organization of the Campaigns
 

18. Grasshopper control was carried out by individual States,
 
coordinated by the Pee- Control Task Forces (Annex 1), with the FAO
 
Consultant providing technical advice. For Phase I it had been envisaged
 
that an important element would be control by farmers using dust
 
formulations. Although the farmers were succesfully mobilized on a large
 
scale, this type of control could not be effectively carried out (see

4.3). The result of the egg-pod surveys were used to plan the
 
distribution of equipment to the appropriate places at the beginning of
 
the season.
 

19. Afterwards the rest of Phase I and into Phase II control depended
 
on reporcs of grasshopper observ-.tions. In cases of reported high
 
infestations, a control team would go to the area in question, verify
 
the report and decide whether or not to treat. The control teams were
 
normally based at the State operational centres. Borno had 5 teams
 
available, Kano had 10, Kaduna had 3, Sokoto had 8 and the number at
 
Bauchi was not known. The review mission notes that a real strategy for
 
grasshopper control existed, although many decisions had to be made on
 
an ad hoc basis. Furthermore, coordination and the exchange of
 
information between the different bodies concerned was often inadequate.
 
Thus it was possible for aerial treatments to be carried out in Borno
 
and Kano States without the FAO consultant being informed. Also,
 
collection and analysis of operational data at a central point (e.g. the
 
national coordinator) is insufficient. It was very hard for the
 
evaluation team to get an overview of what had actually been done and
 
was being done in the different states. However, the team noted a
 
willingness at State level to consider the grasshopper problem seriously
 
and find reasonable and practical solutions.
 

4.2 Funds and Inputs Made Available
 

20. According to a recent decree of the federal government, states
 
are responsible for pest control. However, no federal funds have been
 
made available to the states to enable them to take this responsibility
 
seriously. Even the FDPCS received only half of its planned budget.
 
Local governments were therefore e-pected to allocate a part of their
 
budget to pest control. Although I.,this way the involvement of local
 
government in crop protection can be increased, it seems highly
 
recommendable that the state Plant Protection Services have their own,
 
more secure, budget.
 

21. The EEC, through FAO, funded pesticides and experts costs
 
(Annex 4). A list of equipment and pesticides available in the
 
different states has been compiled and is given in Annex 5. A donation
 
of 22.000 1. of fenitrothion has been blocked in Lagos harbour, for
 
rather vague reasons, which appear to be due mainly to bureaucratic
 
problems at the federal level.
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4.3 	Control Activities and their Efficiency
 

Phase I
 

22- Farmers were mobilized to treat grasshopper nymphs around their
 
vi ]ages with dust bags. However, the pesticides reached the villages
 
too 	late or in too small quantities. Traditional control was also
 
carried out, involving groups of farmers sweeping the hoppers into
 
concentrations, where they were physically destroyed or burnt. These
 
methods were not considered very successful. Ground teams treated areas
 
of heavy concentration. The area treated in Phase I amounted to approx.

13,000 ha (Annex 6). Phase I was considered, by all parties involved,
 
to be insufficient, basically because of the 
lack of dust formulations
 
for the farmers.
 

Phase II
 

23. When t:he evaluation team visited Nigeria, Phase II operations
 
were still taking place. An estimation of areas treated by ground teams
 
is given in anex 6. 
In Kano and Borno States some aerial treatment was
 
carried out, but just how much the mission could not discover, beyond

the 	Kano work involving 23 flight hours? The evaluation mission is of
 
the 	opinion that the aerial treatment of grasshoppers in northern
 
Nigeria is absolutely not justified. Densities are too low, the areas
 
infested too localised and transport by road relatively easy.

Therefore, expensive large scale aerial applications are expensive and
 
not cost effective. Spraying were probably being carried out because
 
provided for by contracts with aviation companies. It was also felt
 
that control of 0. senegalensis was often carried out at tQy low an
 
infestation level. While FAO recommends 25 grasshoppers/m as t e
 
action threshold, treatments were carried out at less than 
1 hopper/m .
 
This may be justified for large species, such as Kraussaria, but it
 
hardly i:r
is for Oedaleus.
 

4.4 	 Pesticides, Spraying Equipment and Aircraft Used
 
(see also Annex 5)
 

24. The most commonly used pesticides were fenitrothion (EC, ULV,
 
dust) and cypermethrin (EC). Small quantities of dimethoate and
 
deltamethrin have also been applied. Emulsifiable concentrate
 
formulations always need a considerable amount of clean water. 
 This 	is
 
not very practical in the Sahel. Therefore a furcher move to ULV
 
formulations and application equipment Is advisable. 
 In future, when
 
sufficient training at 
 farmer level can be provided, hand-held
 
battery-powered ULV sprayers may replace dusting in first-phase control
 
operationn. The efficacy of ULV formulations in htghpr than cf dusts,

but their use requires a certain level of training, and the equipment

requires a supply of batteries and regular maintenance.
 

25. Two private companies in northern Nigeria rent sprayplanes (Mazda
in Kano and Capital Aviation In Kaduna). FDPCS also has two 'planes of 
Its own (a "turbo-thrush" and an "ag-cat") but these are grounded. The 
FDPCS pilots have no licences for agricultural spraying and lack recenz 
flight experience. 
The future of the FDPCS aviation unit in uncertain.
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26. The evaluation mission considers that aerial applications cannot
 
be justified under the present circumstances. Possible future
 
grasshopper control is not sufficient to make the FDPCS unit functional
 
again. In the rare cases that justify aerial treatment, planes can be
 
rented.
 

4.5 Environmental and Health Impacts
 

27. No side effects of the pesticide applications were reported.
 
However, no assessment of the environmental impact of the treatments has
 
been made either. The pesticides used against grasshoppers are not very
 
likely to cause large-scale damage to bird or mammal populations when
 
applied at the recommended dose-rate.
 

28. It is important to assess the potential side effects on the
 
natural enemies of pests. They often constitute a very considerable
 
natural mortality factor among pest organisms (e.g. the 50% egg

mortality of 0. senegalensis reported in 1.4). For fhis reason,
 
treatment of populations of grasshoppers at densities far below the
 
intervention threshold should be avoided, as it may do more harm than 
good by destroying potential predators.
 

29. One case of human poisoning was reported. A driver of a vehicle
 
with an exhaust nozzle sprayer became unwell after not paying sufficient 
attention to the direction of the wind, and driving in'the pesticide 
mist for a time. No standard health tests were carried out on the spray 
teams (eg. AGHE - inhibition). The teams were given a few days rest 
after two weeks of spraying. 

4.6 Recommendations
 

30. Effective control of grasshopper infestations at the moment is
 
best carried out at State level, as tie States are relatively
 
independent. The ADP is a good mechanism for implementing pest control,
 
as the extension service provides a direct link between farmers and
 
decision makers. Special emphasis will have to be placed on ensuring
 
quick, effective coordination between the States.
 

31. The Federal Government should allocate a budget to the State PPS
 
for crop protection. The evaluation mission is of opinion that a large
 
part of the budget for strengthening the State PS should be supplied by

the Federal Government. The importance of the enormous area under grain
 
in northern Nigeria certainly justifies federal responsibility for
 
effective plant protection.
 

32. Ear.y season treatment of nymphs by farmers is the preferred
 
method of grasshopper control in Nigeria. The 1987 campaign has shown
 
that farmers can effectively take part in these activities. However,
 
emergency stocks of pesticides have Lu become established at state/local
 
government level.
 

33. The change from EC to ULV formulations should be encouraged.
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34. It is very important that intervention thresholds for grasshopper
 
control are established and respected. This will prevent the
 
unnecessary application of pesticides.
 

35. Spray teams should receive regular health check-ups.
 

5. CROP LOSSES
 

36. No systematic assessment of crop losses due to pests has been 
made in northern Nigeria. Several estimates, however, are given by 
different authorities. All refer to millet, as sorghum is hardly 
attacked by grasshoppers. Seedling loss in Phase I was estimated to be 
at most 20% in some areas, but generally less. When reseeding occurred, 
it was as often the result of drought as of grasshopper attack. 

37. Late season crop losses varied greatly. In Kano State, reported
 
losses ranged from 5% in the south-west to 80% in the north-east, but
 
it should be noted that this also includes the effect of drought. In
 
Borno State, 80-100% local destruction by Kraus3aria was repurt-d.
 

38. On the whole, the FAO Consultant estimates that losses attributable
 
to grasshoppers this year are less than 10%.
 

39. Recommendation: it is very important that crop loss assessments
 
be carried out for grain in Nigeria, covering grasshopper damage but
 
also losses to other pests and diseases. The methodology of the
 
assessment presently taking place in Chad (USAID) might be used by the
 
PPSs, as it was developed specifically for millet and sorghum in the
 
Sahel.
 

6. ORGANIZATION AND STRUCTURES
 

6.1 National Steering Committee
 

40. A National Steering Committee (NSC) was only very recently
 
established. The evaluation mission expects that this committee will
 
not become operational in the sort-term. Its task is rathe- vague, as
 
the donor input is very limited, and as control primarily takes place at
 
State level.
 

6.2 Improvement of Plant Protection Services
 

41. The establishment of the Task Forces for Pest Control was an 
important step tu beLte -coordiuation of state crop protection 
activities. However, crop protection in Nigeria still clearly shows a 
lack of coherence. Further strengthening of the PPSs is therefore still 
necessary.
 

6.3 The Role of International and Regional Structures
 

42. In the 1987 campaign, international and regional structures
 
played no role. Regular information exchange on migratory pests should
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be established between Nigeria and Niger/Chad/Cameroun on migratory pest
 
subjects.
 

43. At State level, interest was expressed in improving contacts with
 
these countries which share a long border with northern Nigeria. The
 
Lake Chad Basin Commission (LCBC) may be a logical channel for such
 
communication. It was proposed by Borno State officials that the LCBC
 
establish small offices (2-3 persons) in each country of the lake Chad
 
Basin. This could improve information exchange and diminish the
 
"distance" between local and state organizations and the regional LCBC
 
headquarters in N'Djamena (Chad). As recommended above, contacts should
 
be established between State PPSs and PRIFAS/AGRHYMET for the exchange
 
of information and for the improvement of early warning.
 

6.4 Role of FAO
 

44. One FAO consultant worked in northern Nigeria. Furthermore, FAO
 
acted as intermediary between Nigeria and a donor (EEC). The work of
 
the consultant and the donor coordination carried out by FAO were highly
 
appreciated by officials of the States visited by the evaluation
 
mission. In future, some technical assistance may still be necessary.
 

7. GENERAL CONCLUSIONS AND RECOMMENDATIONS
 

45. As everywhere in the Sahel, the most practical solution to the
 
grasshopper problem lies in the mobilization of farmers and in their
 
being given the responsi6ility for efficient control operations.
 

46. Only a very small part of the many millions of hectares of
 
cereals are at rwuk to grasshopper attack at the beginning of the rains.
 

47. These attacks can be very serious, especially when heavy
 
populations of Oedaleus nymphs occur close to the crops at the beginning
 
of the rainy season. Only the farmer., themselves are able to find such
 
populations before damage occurs and, if insecticides and simple
 
application equipment are available, and understood by the farmers,
 
operations aimed at destroying these populations before they become too
 
numerous and occupy too large an area will be efficient. Unless all
 
these conditions are fulfilled, the operations will fail.
 

48. Bearing this in mind, the evaluation mission recommends the
 
following:
 

a) in the dry period between campaigns, every attempt should be
 
made to encourage the participation of the northern farmers
 
and to educate them sysLematically bu the repeated use of
 
every possible media: the national development organisms,
 
ADI, posters, the press, radio, televis!on, and this both at
 
the federal level and at the level of each state involved.
 

Such mobiiization activities should be simple, but carried out
 
over a long period of time and improvedr each year, over at
 
least five years. They could, and in fact should, not only
 



210
 

deal with grasshopper problems, but should progressively
 
include all other problems of crop defense and agricultural
 
development.
 

b) The work of the Plant Protection Services, of the intervention
 
brigades, and of development organisations should be
 
coordinated by a task force in each of the states, under the
 
sole authority of the state Government. It would be wise to
 
limit the number of decision making bodles, so as to avoid
 
overlapping and a waste of effort. The Federal Government
 
could financially assist the most vulnerable northern states,
 
particularly Borno, Kano and Sokoto.
 

c) Each of these State Governmenta should be able to directly
 
negociate for supplies and assistance through the World Bank
 
or other financing agencies, as well as for its own budgets
 
and those of the Districts.
 

Efficient control operations in phase I, at the beginning of
 
the rainy season, of the next campaign, should not require 
more that 50-100 tons of insecticide dust per State, as well 
as simple application equipment, particularly dusting bags. 
But it is most important that these should be distributed and 
available in the ADP centres of the principal agricultural 
areas by the end of April, or the beginning of May, at the 
very latest. 

If the interest of farmers is awakened, anO they are convinced
 
of their responsibility for the defence of their own crops,
 
then they must acclt, except in situations of real emergency,
 
to at least participate by purchasing pesticides.
 

d) Egg-pod aurveys might usefully be undertaken during the dry
 
season, at the very earliest, so as to localize where
 
important concentrations of adults occured at the end of the
 
1987 season. These egg-pod surveys might take place between
 
November and January, under the control of an entomologist,
 
preferably the 1987 FAO coordinator.
 

e) In 1987, the Oedaleua senegalensis populations returned to
 
normal, becaise of the late rainy season, which was very
 
unfavourable to the insect, and because of on increase in
 
parasitism, as well as because of the control operations
 
undertaken in Niger and Nigeria. If phase I control
 
activities are well carried out in 1988 on the populations
 
arising after the first rains of 20 mm or more, then control
 
operations in a second phase, in September, will not be needed
 
or will, at least, be very limited. Inrtevantion should only
 
be attempted in the case of important densities of
 
grasshoppers in crops, at numbers of over 30-50 insects per
 
square metre, and if damage is occurring in grain crops before
 
they mature, at the milky stage, or the dough stage.
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f) It would be necessary to give specialist training to Plant
 
Protection officers responsible for grasshopper control in
 
each of the States. Local training should also be organized

at State level for the large number of technical officers who
 
must train and lead the farmers and take charge of ground
 
control teams with modern spray equipment, such as motorized
 
ULV sprayers or hand-held ULV battery operated sprayers.
 

g) In the normal conditions like those of the 
1988 campaign in
 
Nigeria, it should not be necessary to use aircraft, unless
 
heavy concentrations of adults occur in millet crops before
 
the ripening of the grains. 
 This should not happen unless the
 
natural vegetation has entirely dried up at the end of August
 
or at the beginning of September, which would be extremely

unusual in Nigeria; in fact, this year, in spite of very good
 
rains in September at Maiduguri, it did not occur.
 
Nonetheless, it should be 
noted that private and federal
 
aircraft are available in Nigeria, and could be easily
 
mobilized by a State if necessary.
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ANNEX II
 

RAINFALL IN WET SEASON OF 1987 AT MAIDUGURI (BORNO STATE)
 

MONTH DECADE 

May 13 
14 
15 

June 16 
mm 

17 
18 

July 19 
20 
21 

August 22 
23 
24 

September 25' 
26 
27 

October 28 

RAINFALL 
(mm)
 

0.0
 
0.0
 

29.1
 

less than 0.1
 

17.7 
14.5 

1.5
 
70.4
 
34.8
 

24.1
 
100.1
 
40.1.
 

0.0
 
4.4
 
9.4
 

4.2
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DENSITY OF EGGPODS OF OEDALEUS IN BORNO STATE,
 
NIGERIA
 

PLACE AREA(HA ) EGGPO _2 %D/M 

Maiduguri 16 6 
 50% 
Lake Alau 
 .. 300 L.5 15%
 
Shettimari(Km 52-53) 15 4.2 
 50%
 
Boma 40 4.0 50% 
Boma Pulka Rd(Km 21-171) 25 50%
2.0 


Mafa 25 
 2 
 75%
 
Dikwa 50 2.5 
 75%
 
- Kosasi 10 IV 80%
 

Gubio 4 3 50% 
- Layl 10 3 90%
 
- Mi.atj 10 M* 60%
 

Kukav 
 5 2 90% 
Gudumari 
 16 JD* 60% 
Denaturu 
 10 
 80%
 
Datragum 30 1.* 25% 
'iar Lngabo (Pot lskum) 50 A2U 60% 

*Bambangida 15 It.. 70% 
*Bambo ngida(North) 
 30 2.A,* 60% 

Dapchi 20 W 30% 
GeLdam 30 Nil -

Kellur.i 
 20 Nil -

*Rod zones surveillance will be maintained.
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ANNEX IV
 

DONOR INPUTS FOR THE 1987 SEASON
 

EEC (through FAO)
 

Technical Assistance 20,300 ECU 

Protective clothing 37,200 ECU (arrived?) 

Expert costs 12,000 ECU 

54 MT fenitrothion 3% dust : 42,660 ECU (arrived) 

21,800 1. fenitrotion 50 ULV : 93,338 ECU (blocked in 
harbour) 

total 207,421 ECU 
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ANNEX V
 

MATERIAL USED BY THE NORTHERN STATES
 

BAUCHI STATE (00/987)
 

* 	 SPRAY EQUIPMENT:
 

Knapsack sprayers 205
 
Motorized sprayers (Harch) 20
 
Motorized sprayers (Kinhelder) : 53 (urgent 10)
 
ULV sprayers (Electredyn) 408
 
LULV sprayers (Hardy) 408
 
Atomiser (?) 2
 

* 	 PESTICIDES (most of which has now been used)
 

Fenitrothion 50 EC 9,400 1.
 
Fenitrothion ULV : 950 1.
 
Fenitrothion 3% dust 360 bags
 

* 	 VEHICLES
 

Landcruiaer 1
 
Landrover 1
 
Lorry 1
 

KANO STATE (5/10/87)
 

* 	 SPRAY EQUIPMENT 

Knapsack sprayer (hand operated) : 3,270 
Knapsack (motorized) 450 
Exhaust nozzle aprayers, 
Landrover mounted 10
 

iheel barrow sprayer 1
 

* 	 PESTICIDES (just arrived) 

Queletox (fenthion) 5,000 1. 
Cymbush (Cypermethrin) 50,000 1.
 
Fenitrothlon 96% ULV 15,000 1.
 

* 	 VEHICLES 

Service van for npray equipment: 

SOKOTO STATE
 

Situation unknown
 

KADUNA STATE
 

Situation unknown
 

BORNO STATE
 

Situation unknown
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ANNEX VI 

ESTIMATION OF AREAS TREATED IN THE GRASSHOPPER CAMPAIGN OF 1987 (IN HA) 

Phase I Phase I + II 
(till 21st July) (to date) 

Borno State 6 000 11 700 (end July) 

Kano State 3 000 35 000 (10 October) 

Bauchi State ? 9 600 (30 September) 

Kaduna State 1 200 ? 

Sokoto State 3 000 ? 

3200 5.6..500 

TOTAL ...... 59 500 ha 
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ANNEX VII
 

PERSONS WITH WHOM DISCUSSIONS WERE HELD
 

Mr. Buahin, G.K.A. (FAO Consultant, Univerisity of Maiduguri) 

Mr. Ozdua, Koo (Principal Agricultural Officer, FDPCS, 
Sokoto) 

Mr. Omeni, AA (Principal agricultural Officer, FDPCS, 
Kaduna) 

Mr. A. Kinnigbagbe J.A. (Assistant Chief Agricultural Officer, 
FDPCS, Kaduna) 

Mr. Umar Abba Gana (Commissioner of Agriculture for Borno 
State) 

Mr. Innocent C. lyioke (Head, Division of Agroaviation, FDPCS, 
Kaduna) 

Mr. Ayedele Sadia (Assistant Chief Agricultural Officer, 
FDPCS, Kano) 

Mr. Abd. Al Azeez Abba (Programme Manager, Kano State Agricultural 
and Rural Development Authority) 

Mr. Mohammed (Chief Pest Officer, KNARDA, Kano) 

Mr. Havilla Shara (Chief Officer for Agricultural Product 
Inspection, Borno) 
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JOINT FAO/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN
 

SENEGAL
 

1. INTRODUCTION
 

i. There were widespread grasshopper and locust outbreaks in West 
Africa in 1986 and a major emergency campaign war' mounted. At the end 
of the season, Joint FAO/Donor evaluation missions visited each of the 
Sahelian countries. 

2. Their reports were presented to a meeting of donors and countries
 
in Rome in December 1986. The needs for 1987 were projected on the
 
basis of information available and donors agreed to provide aid within
 
the framework of these projections. Steering Committees, composed of
 
donors, FAO and the relevant technical ministries, were set up in most
 
countries, including Senegal: they met at regular intervals to prepare 
the 1987 campaign. The mission heard only praise of these committees 
and of their contribution to the success of the campaign against 
grasshoppers.
 

3. In 1987, similar FAO/donor i issions visited all Sahelian 
countries in which campaigns against grasshoppers had taken place. This 
is the report on Senegal of the mission that visited the Gambia, Guinea 
Bissau, Mauritania and Senegal. 

2. ACKNOWLEDGEMENTS
 

4. The mission is grateful to the FAO Representative in Dakar and 
to his staff, who gave logistic support and made arrangements for it to 
meet the donors and officers of the Crop Protection Service. 

5. The Crop Protection Service was most cooperative and briefed the
 
mission throughly. It also provided the mission with a vehicle when 
needed, which was much appreciated.
 

6. The mission must also thank USAID for its useful briefing and for 
making available an o~flce from October 16 to 18 for preparation of this 
report. 

7. Particular thanks art! due to the FAO [g lonal Coordinator, who 
gave generously of hin time and accompanied the team to many meetings. 

3. EVOLUTION OF THE GRASSHOPPER AND LOCUST POPULATIONS IN 1987 

3.1 The Weather 

8. The first significant rains fell in June, largely in the 
south-east, in the re,;ion of Tambacounda and of Koldan, and In the south, 
in the region of Ziguinchor. The central r,Ionqn then received rain, as 
did the department of Macour, in the north tit the country. The rest of 
the north received very little rain.
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9. The north continued to suffer from a-drought in July, except
 
during the first ten days of the month. Good rains were registered
 
throughout the month in the south, and in the south-east of the country,
 
but the centre received only irregular rain, in some places sufficient,
 
in others insufficient. These rains allowed some cereals (millet and
 
sorghum) to be planted in July.
 

10. Unfortunately, these crops then suffered from the long 
interruption in the rains (of between 10 and 15 days) in August, and 
certain fields had to be re-planted. Fortunately, the rains were
 
regular in September, and continued into the first ten days of October,
 
when the evaluation mission visited Senegal. During this period, the
 
northern regions continued to suffer from drought. In the rest of the
 
country, the millet and sorghum harvest appeared to be satisfactory. In
 
the south, crops had already been harvested; in the centre, they were
 
being gathered in.
 

11. Generally speaking, the Intertropical Convergence Zone (ICTZ) 
remained for a long time in the south and south-eastern regions, and 
arrived very late in the central regions. 

3.2 The Grasshopper Situation
 

12. One important fact must be noted, and that is the near absence of 
Oedaleua senegalensis in the grasshopper infestations in Senegal in the 
rainy season of 1987. The fact that aerial control operations had been 
carried out In September and October 1986, late in the season, over more 
than a million hectares, almofit certainly contributed to this unusual
 

situation, even though a large-scale re-infestation by this species had
 
been reported in the zones treated by air.
 

13. Apart from a few concntrations of adult Oedaleun which never 
reached more than 8 or 10/m , and that very locally and over small 
areas, the commonest species of grasshoppers in this year's 
Infestations, and hence those which were the targets of ground and air 
control, were: Catalotpus fuscocoerulipes. Kraunsaria angulifera, 
Kraussella amabile, Acrida sp., Acorypha glaucopas, Iterog!yphus 
africanus and daganenats, and Catantops__p. 

14. The first sizeable hatchings were seen at the beginning of July 
just north of the Gambia (Zonocerus variegatus); further hatchings, this 
time of Oedaleu.n eregalenns , took place in the same region, during the ,

second half of July. Thcse nymphs all species considered together, 
reached densities of between 15-30/m over large areas In the region of 
Kr.olack (adults infested one patch of 4,500 ha and another of 21,000 ha 
in the same region between 10 and 15 August). Hatching progre nsed from 
south to north. The adult populations that resulted were never quite as 
large an in 196. By 30 September, 134,872 ha had been treated from the 
air and 36,556 by ground teams of the Plant Protection Division, without 
taking into account the areas prayed by the village Intervention 
comittees, which had been well trained thin year before the campaign 
began.
 

15. At the end of the evaluation misalon'a visit to Senegal, on 
12 October, rain continued, and control 3perationn, on the ground and by 
air, were being mounted against concentrations of adults which had not 
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yet laid their last eggs, even though the cereal harvests had already 
been saved. As in 1986, it is probable that control operations will be 
launched against grasshoppers in November (mainly against Aiolopus 
simulator) in the residual moisture flood plain crops close to the river 
Senegal and in Casamance. 

16. In 1987, perhaps because of the low densities of the Oedaleus
 
senegalensis populations, and perhaps because the ICTZ remained so long
 
in the southern zones, large-scale migration was not recorded. The
 
infestations which occurred were largely local in their origin, which
 
was not the case in 1986.
 

3.3 Egg-pod Surveys
 

17. Grasshopper egg-pod surveys were carried out by Plant Protection, 
a little late perhaps, between 16 February and 2 March 1987. The five 
teams found the laying areas and attempted to estimate egg-pod densities 
in the regions of T17hies, Diorbal, Fatick, Kaolack, Kolda, Ziguinchor, 
Louga, Saint Louis and Tambacounda. Each team had at its disposal a 
v.ehicle and was composed of two scouts and P driver. Considerable 
concentrations of egg-pods were found to the north of the road running 
Mbour-Kaolack-Kaffrine-Tambacounda-Kidira and to the south of the road
 
running Louga-Lisiguare-Matam. Egg-pod densities per square metre 
ranged between four at Ndibel (in the district of Gandiaye-Kaolack) and
 
150 at Ribot (in the district of Koughaul-Kaolack): some 9% were
 
parasited.
 

3.4 The Effects of Control Activities on Populations
 

18. Mortalities of about 80 to 90/m 2 , all species lumped together, 
were recorded in the 170,000 ha which were treated by air and on the 
ground. 

3.5 Residual Populations at the End of the Season
 

19. On 11 October, just before the evaluation mission left Senegal, 
the campaign against grasshoppers could be considered over. Although 
Oedaleus senegalensis is still rather uncommon, the other species listed 
in paragraph 13 abounded over large areas in the south and centre of 
c ountry. Although these spcies have but one generaLion a year, and 
although the harvents are already underway, or about to begin, a number 
of concentrations, in areas where hatching has not yet finished, will be 
treated. The residual moisture flood plain crops will also be 
protected in November against Alolopus. 

20. It should Le noted that thousands of hectares have also been 
invaded by Spodoptera, Amsacta moloneyi and Cantharids (without taking 
into account grain-eating birds and various plant lice), and that rhe 
Plant Protection Services are more and more worried by the various pest 
attacks.
 

4. MONITORING AND RAPID WARNING SYSTEMS 

4.1 Performance of the National HonitorI.n Sy2 tems in 1987 

21. The pilot reporting and early warning system, net up in 
cooperation vith the Integrated Pest Management section established by 
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CILSS at Nioro du Rip did not work, in spite of the advice given by the
 
FAO consultant, Jean Thtefort, in the seminar organized in Dakar in June
 
1986.
 

22. On the other hand, the Plant Protection Division had began to set
 
up a mnnitoring and rapid warning system before the end of the 1986
 
campaign. This network, which, when completed, will include ten
 
secondaty Plant Protection Centres, began working in 1987, with four
 
secondary Plant Protection Centres based in the south, at Kolda and
 
Missira (Tambacounda), at Nganda (in the Kaolack region) and at
 
Richard-Toll, with OCALAV's anti-grasshopper team. The infrastructure
 
for a fifth centre is being prepared at Ogo (close to Matam). Qualified
 
staff have been appointed to ail these secondary centres which are in
 
charge of scouting in the zones under their control, have a four-wheel
 
drive vehicle, and are in contqct with the rural people, who are aware
 
of the dangers pos:d by the various pests. They also undertake the
 
training of the village intervention committees. rach secondary Plant
 
Protection Centre collects and transmits the data needed for the rapid
 
alarm system throueh a radio installed at its base, to the Agricultural
 
Reporting Division of the Plant Protection Division. The radios of this
 
division are also permanently tuned in to receive information.
 

4.2 	 The Use of Information in the -Mana ;ement of Control
 
Operations
 

23. The Agricultural Reporting Division of the Plant Protection
 
Division refers important or urgent data to the Operations Centre, a
 
section of the Plant Protection Division with the special responsibility
 
of taking decisions, on the basis of the data. received, as to what
 
control measures to adopt.
 

4.3 	 Evaluation and Recommendations
 

24. A number of the scouts lack experience. Their training should in
 
future be improved, to increase their knowledge both of grarshoppers and
 
other pests, and of scouting methods, the estimation of population
 
densities, and the correct transmission of data by radio and on
 
reporting forms. Their training in the use and calibration of the
 
sprayers which have been given to them, as well as for their role of
 
advisors to the village intervention committees, must also be improved.
 

25. The four secondary Plant Protection Centres have proved their
 
value in 1987, although their activities could be improved in future.
 

26. The evaluation mission recommends that the monitoring and rapid
 
warning network be brought up to the full ten secondary Plant Protection
 
Stations originally planned.
 

5. TRAINING
 

5.1 	 Training Activitieb in 1987
 

5.1.1 Training at the Dakar Training Centre
 

27. The centre is a focus for both national and international 
training. In 1987, seven training sessions were held between March and
 
the start of the rainy season.
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9 - 14 March 	 Training in the use of radios and pumps !n aerial
 
control for twenty-one Senegalese CPS agents; funded
 
by FAO.
 

17-21 March 	 A similar course for 23 more CPS agents, funded by
 
USAID.
 

23-28 March 	 Training in the use of Micronair equipment for 20
 
participants from five countries; funded by FAO.
 

1-13 April 	 A weed management course for 17 participations from
 
three countries; funded by the OAU and FAO.
 

15-30 April 	 A course for grasshopper control trainers (30 CPS
 
agents from three countries); funded by USAID.
 

28. Two one-day courses for CPS personnel, on rats and on the use of
 
satellite maps, were held on 7 and 14 July.
 

29. Some 40 newly-appointed CPS agents throughout Senegal (30 for

"crop defense" and 15 for "agricultural warning") have but limited
 
knowledge of pest identification and control, and would profit from
 
further training at the Dakar Training Centre, as would the workers
 
hired during the campaign for pesticide application. There are three
 
experienced, dynamic istructors at the Centre, but the Director
 
estimates that five instructors are needed immediately, and eight in the
 
long run, if the training needs of the CPS are to be met.
 

5.1.2 Farmer training
 

30. The Centre's instructors conducted seven courses for nearly 900
 
farmers in v-.rious parts of Senegal. Topics included the identification
 
and control of grasshoppers and other pests, the safe use of pesticides,
 
the correct use of locally-available pesticide equipment (calibration
 
and the influence of wind speed), and first aid in the case of pesticide
 
poisoning (using a slide show and a pamphlet produced by the Centre in
 
1984). These courses, each in a new village, lasted one to two days,
 
with sessions in the morning and in the afternocn.
 

31. 	 The training of farmers is hindered by a lack of operating funds.
 
he CPS provides a vehicle and fuel if available, and the per diem of
 

instructors and the driver, but instructors are expected to travel at
 
their own coat and claim for expenses, which they may not receive for
 
six months or more.
 

32. In 1987, a 	training course financed by an NGO in Dahra was very
 
successful, partly because meals for the participating farmers (who

would otherwise have been unable to spend two days away from their own
 
homes) were provided. Nine agents from other development groups in the
 
area also benefited from this training.
 

13. As the Centre's instructors train further agents of the CPS, CER,
 
SODEVA Peace Corpc, etc., iL will be important to monitor the way in
 
wl-!c' they, in their turn, train farmers, as until now, they have not
 
always been very effective in disseminating the knowledge they were
 
taught.
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34. The cost of the Centre's training in 1987 was 8,000 FCFA ($ 25) 
per person per day, including room and board. The cost of farmer 
training was 2,500 FCFA ($ 8.50) per farmer/per day, plus fuel cost, 
plus the instructor's per diem. 

5.1.3 Radio messages
 

35. Crop protection messages on the radio are broadcast in local
 
languages every Friday evening, covering a number of diverse topics,
 
including grasshoppers. Interviews by the CPS confirm that these
 
broadcasts are heard and discussed by farmers; the radio station also
 
receives a number of letters from farmers requesting information on
 
specific topics.
 

5.2 Training Needs
 

5.2.1 The Dakar Training Centre
 

36. The Centre has no training budget, and will need donor support to
 
maintain and improve its curriculum. Repairs to buildings and 3ome
 
equipment are sorely needed, including a new septic system, fans for the
 
dormitory and fresh paint generally. Some laboratory equipment must be
 
repaired or replacnd, and supplies are needed for preserving and
 
dissecting insects. The present reference collection of grasshoppers
 
and other insects should be expanded, and reference collections should
 
be provided for each of the departments (30) and inspectorates (10).
 
The projection equipment needs repair and a supply of spare parts,
 
particularly bulbs, which cannot be obtained locally. No new
 
audiovisual aids (films, slides, posters) have been acquired in several
 
years.
 

5.2.2 CPS personnel
 

37. The priority of the CPS is to train its newly-appointed agents.
 

The longer, six-month programmes in Niger and Montpellier would be
 
appropriate for agents in charge of CPS secondary stations.
 

38. The Centre's 'nstructors themselves are In need of more extensive
 
training, but cannot easily be released from their duties. The USAID
 
consultant, E. Huddleston, recommends they study for advanced dLgrees in
 
such a way as to permit them to return to Senegal when critically
 
needed.
 

39. The director of the CPS will need at least one specialist officer
 
for each majur pest group. The long-term training of selected CPS staff
 
members in both technical and managerial tikills would allow them to also
 
assist the agricultural schools in improving crop protection training.
 

40. At least one instructor shaould study training techniques and the
 
production of audio-visual materialE.
 

5.2.3 Farmer trainin
 

41. Unless NGOb regularly fund farmer training, the DTC will need
 
outside support for this work. Funds for training will be needed in
 
1988 to insure the proper use and btorage of pesticides and equipment
 

provided in 1987.
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42. A vehicle, specially equipped for training, is needed so that the
 
Centre's instructors may conduct or monitor farmer training. They may
 
in this way support the agents who have been trained at the Centre with
 
their experience and audio-visual resources.
 

5.3 Recommendations
 

43. A training budget for the Dakar Training Centre is necessary.
 
Allowance should also be made for refurbishing the Centre and for the
 
production and procurement of training materials. The Centre would be
 
of much gredter value if such funds were available.
 

44. Short and long-term training should be given selected CPS
 
personnel, as outlined in section 5.2.
 

45. The Centre will need foreign help and advice in the production
 
and procurement of traini.' materials until a qualified Senegalese
 
national is available.
 

46. The Centre will need technical assistance to organize and upgrade
 
its library and files on the various pest groups.
 

47. Funds should be provided so that the Centre may function as a
 
regional resource, either by the sending of its instructors to other
 
countries to train there, or by bringing batches of about twenty agents
 
at a time from another country to the Centre.
 

48. Funds are required to specially equip a vehicle for training.
 

49. The training budget should inc1.de provision for the advance
 
payment to instructors of their per diem.
 

50. Technical assistance is required for the storage of pesticides
 
and for the disposal of surplus or outdated pesticides and empty
 
containers.
 

51. Technical assistance should alo be provided so that
 
environmental impact sudies may be carried out.
 

6. CONTROL OPERATIONS
 

6.1 Organization of the campaign
 

52. Of great importance this year was the establishment, at CPS
 
headquarters, of an Operations Centre for pest surveys and control,
 
including two experts in acridology and aerial control provided by a
 
donor country. In addition, the CPS Director appointed his Assistant
 
Director and the Director of the Dakar Training Centre to the operations
 
team. Thin Centre daily considered reports from field survey teams, in
 
person or by radio, analysed the material and logistic needs, and
 
recommended the appropriate action. Weather reports were also received
 
daily from AGRHYMET. The Centre reported weekly on developments to the
 
donros, FAO, and governmet ageneies.
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6.2 Funds and Inputs Made Available
 

53., Donor contributions are shown in Annex IV. The Senegalese
 
government provided adequate funds for staff salaries, the costs of
 
operating vehicles and for the transport of pesticides and equipment.
 
The Government is also constructing a large storage building close to
 
the ^PS headquarters, at km 15 on the route de Roufisque (Thies), but
 
this will not be ready for storing pesticides in the next dry season;

alteinative storage facilities must be found, as numerous drums of
 
pesticides will otherwise be left in the open.
 

54. Pesticides and application equipment were positioned in the
 
region and village level farmer brigades were organized before the rains
 
began. Jacto sprayers were mounted on 13 Unimogg, which were also
 
equipped with power dusters.
 

6.3 Control Activities Undertaken and Areas Treated
 

55. Grasshopper populations in Senegal were of such low density that
 
a mere 2,280 hectares were treated by ground application between June
 
and September.
 

56. The first aerial application was made by two US Turbo Thrushes
 
between 23 and 25 June. 4,500 hectares in the Bao Bolam and Nganda
 
areas were treated with Malathion ULV. Between 10 and 16 August, a
 
further 23,000 hectares in the Mbegue Forest area were treated with
 
Malathion ULV.
 

57. Four Canadian Turbo Thrushes treated 73,000 hectares near Thies
 
and Bour using Fenitrothion 500 ULV. As of October 7, a total of
 
100,195 hectares had been treated.
 

6.4 Evaluation of the Efficiency of the Control Activities
 

58. Aerial operations were evaluated by Abdoulaye Niassy of the CPS
 
(who as an M. Sc. in Entomology) using the vesical square metre and the
 
0.1 m ring methods. Mortality rates varied between 77% to 92% at sites
 
near Nganda; in aerial treatment at nine sites in Mbegue Forest, between
 
94% to 95%. Mortality rates of between 70.4% and 96.8% were measured at
 
seven sites near Thies and Bour, where Fenitrothion was used.
 

59. Mr. Niassey estimated the mortality rate in various ground
 
control operations he observed at between 60 and 80%.
 

60. Problems with swath spacing occurred in areas where trees were
 
numerous: electronic guiding systeis might facilitate future aerial
 
operations.
 

6.5 The Evaluation of Pesticides, Equipment and Aircraft Used
 

61. Both the pesticides used, Malathion and Fenitrothion, are
 
suitable for aeria! application, and are economical and relatively safe
 
to humans and to the environment.
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62. The value of dust3 for ground application is questionable. The
 
cost per pound of the active ingredient is high, as are transport costs,
 
and inhalation by the user is a distinct risk.
 

63. The warehouse being presently constructed should be supplied with
 
a forklift and pallets. Technical assistance in the handling and
 
storage of pesticides will be necessary.
 

6.6 Environmental .ac__t
 

64. An EPA representative, Kyle Barbehenn, spent three weeks in
 
Senegal, but as there were no aerial treatments during his stay, he had
 
little to evaluate. Despite several requests by the CPS Director 
to
 
USAID for an extensive environmental evaluation of the 1987 campaign,
 
funds were not provided. The technician promised by Italy to evaluate
 
ground control never arrived.
 

65. On field trips in early October 1987, the cission noted the presence
 
of parasites on various species of grasshoppers. Aerial treatments
 
endanger tha grasshopper parasite and predator complex, as well as those
 
of orher species, such as the cassava mealybug, whose natural predators
 
and parasite. were introduced by the International Institute for
 
Tropical Agriculture in 1984.
 

66. CPS personnel have neither the expertise, nor the time during the
 
campaign, to conduct in-depth environmental monitoring and the
 
assessment of pesticide spraying. 
 In 1987, the CPS entomologist,
 
Abdoulaye Niassy, worked with the EPA representative and reported on
 
treated areas he was able to visit (Kaffrine, Gossos, Nganda and Nioro).

He observed no mortality of lizards, birds or other vertebrates, but
 
high mortality amongst non-target insects, such as scarabids,
 
tenebrionids, sphecids, carabids, cincindeltids, meloids, lampyrids,
 
etc.
 

67. In the light of diverging epinions as to whether large or small
 
aircraft should be used in control operations, environmental studies
 
should be given greater priority. The cost/benefit analysis of any
 
control operation must include an ecological component, since the
 
elimination of beneficial species, or of parasite/predator complexes,
 
either of harmful or of nun-target species, may result in long-term
 
damage, which neither the host-country nor the donors can afford to
 
repair.
 

6.7 Recommendations
 

68. An environmental impact expert should work closely with the CPS
 
entomulogist before, during, and after the 1988 campaign.
 

69. Donors should provide a crop loss assessment expert in 1988 to
 
work closely with CPS agents, and possibly with Peace Corps volunteers,
 
to collect and evaluate data on the incidence of pests and data on
 
yields and losses.
 

70. At least eight more solar-powered radios are needed to speed up
 
communication with the CPS secondary stations.
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71. A blood testing programme, to reinforce the awareness of
 
pesticide toxicity, should be considered.
 

72. ULV pesticides, rather 
than dusts, are recommended, because of
 
the lesqer expense of the active ingredient and of lower transport and
 
storage costs. 
 However, training in ULV applications Is required before

the formulation can be used by farmers. The CPS now 
has new ULV

equipment, and training in its celibration and maintenance in essential.
 

73. A stricter accounting for vehicles, equipment and fuel 
is
 
needed.
 

74. Further studies on grasshopper population treatment thresholds are
 
essential.
 

75. Mortality estimates and environmental studies for ground
applications should be carried 
out using the same methodology as for
 
aerial applications.
 

7. CROP LOSSES
 

7.1 Rport on Crop Losses
 

76. The daily surveillance reports mentioned losses
any which

occurred: apparently, losses to grasshoppers were negligible in 1987.
 

7.2 Cost/Beneftt Analysis
 

77 
 Any analyqii of the value of pesticidets and equipment supplied in

1987 must take into account its use over 
the next few years, and this is
 
not yet Passible.
 

78. 
 alathion, Carbt:yl arid Fenitrothion can all be utilized against

other pests as 
 well, and this must also be considered.
 

79. It will be necesary to use the stocks judiciously, as a "full

cupboard" may result In the temptation to use more pesticide than
 necesnary. Donors 
can help by providing technical expertise to
 
establish threshold-levels for major pests.
 

80. The relative cont of dusting bags and spraying with Carbaryl wasstudied by Dr. Ellis Huddleston of USAID/Dakar. The results of this 
analysis are given in table 1. 

81. Should severe grasshopper outbreaks occur in the Sahelian
countries, the value of diffetent Lypevs of aircraft for different types
of work should be born In mind: helicopters, small and larger planes all 
have differing rolen to piny.
 

7.3 Recommendationst
 

82. A cost/benefit comparison of dust and 
ULV applications should be
 
made.
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TABLE 1.
 

Theoretical Comparison of Dust Bags and OLV Application of Carbaryl
 

Durt Bs 	 ULV Carbaryl
 

A. 	Walking Speed 60m/min. A. Walking speed 60/min.
 

B. 	Swath width 2 m~uters. 
 B. 	Swath width 30 maters.
 

C. 	Work Rate 
 C. Work Rate 
6Ommin.1 2m swath - 120m2/min. 60m/min.X 3Om swath I80Om 2 /min._ 

120m2/min.X 6Ominn a .72 ha/hr. 1800m 2/min.1 60 - 10.8 ha/hr.
 

D. 	Cost of Chemical D. Cost of Chemical 
1% Propoxur @ $1200/metric ton Sevin 4-Oil 0 3.50/Liter
 
10Kg/ha.m$12.vO/ha. 1.18 
 iiters/ha.-A.13/ha. + 

(.3 liters of Die.el -.21) - 4.33/ha. 

E. 	 Cost of Tranaport E. Cost of Tranuport
(Based on outimate of $40/metric (Based on estimate of $40/motric ton)
ton) $40 - 100 ha. - $.40/ha. $40 - 743 ha/ton - .05/ha. 

F. 	 Labor Coct/lia. F. Labor Coat/Ha.
.72 ha./hr. X 1.00/hr. - $1.40/ha. 10.8 ha./hr. X 1.00/hr. - $.09/ha. 

G. Efficiency rate (est.) G. Efficiency rate (est.)

501 - 1.40/ha. - $ .uj/hu 
 90% - $.09/ha. - $0.10/ha. 

H. 	 Total Cout/ha. |1.Total Cost/ha. 
Insecticide 12COC/ha Insecticido A.33/1,a. 
Transport .40 Transport .05
 
Labor 2.110 
 ?.abor .10
 

15.20/ha. 4.48/ho.
 

I. Cost Per Unit. of Efficacy I. Cost Par Unit of Efficacy
70% - 15.20,ha. - $21.71/ha. 85%- 4.48/ha - $5.27/ha. 
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83. Donors should assist the CPS in the prudent use of present
 
stocks.
 

84. Any cost/benefit analysis of the 1.987 campaign should include the
 

wider factors, such as risk avoidance and response prepar-dness, and,
 
under benefits, should include losses avoided in all crops.
 

85. A comparative study of various types of aircraft under Sahelian
 
conditions should be made.
 

8. ORGANIZATION AND STRUCTURES
 

8.1 	 The role of National SteerinE Covittees
 

86. The general consensus is that the Steering Committees played a 
vital role in the organization and coordination of the campaign. The 
fact that meetings with several donort presjent were held every two weeks 
shows that FAd succeeded in izs role of coordinator, and in following up
 
the recommen~atlonn of the meeting of Decer.ber 1986 in Rome. 

8.2 	 Improvements; in the National Plant Protection Serv!cen since 
1986 

87. The Crop Protection Directorate har been substantially 
restructured and a new Director appointed, lie delegated direct control 
of operat!on3 to an operational team. The Directorate has been given 
more autonomy for action and decision makking. Thlis greatly facilitated 
control operations. There are three divfions: Survey and Warning; 
Control; and Legislation, Including quarantine and the regiitration of 
pesticides.
 

88. T:., CF5 developed a national action plan for 1987, with the 
technical assistance of USAID. This plan was approved by the 
Government, which lent athority to the work of the Steering and 
Techaical Committee. 

89. The mission coordinator (who wai also on lait year'f; evaluation 
mission) found a remarkable Improvement in the capability of the CPS. 
The revitalization of the service should be encouraged, the donors 
should strengthen the CiIS in a coordinated programme. 

8.3 The Role of Regk ional and Intecnational orvaniiations 

90. FAO provided an acridologrI t., who had spent m~nzy years In West 
Africa, and a logisticiann, who worked with the Canadian aerial 
operations, alinited in the US nerial op,.rationsi, and worked with survey 
teams when time a1lowed. 

91. OCLALAV organ i ed lnd trained the field support team for the 
Canadian aircraft, and provided a rcout tind vehicle for a month towards 
the end of thr cnapaigni. OCLALAV In dincupifned In the m tion report on 
Gambia. 

92. Canada, In addition to aircraft, supplied a coordinator for its 
assistance activities.
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93. USAID acted as the donor coordinator, and provided staff support
 
and technical assistance to develop the 1987 Action Plan. The US 
supplied the following temporary experts:
 

1) For the development of the Action Plan, an entomologist, an
 
acridologist, a logistician and a specialist in aerial
 
application.
 

2) In the early stages of the campaign, two acridologifts, and
 
one entomologist for the later phase. A computer specialist
 
and an aerial operation specialist were also provided. The
 
donors also provided log!stIcal support (vehicles, drivers,
 
fuel, etc. provided for the experts)
 

8.4 The role of FAO
 

94. FAO played the role of Regional Coordinator and served as a
 
funnel for disbursements from the EEC.
 

9. FOLLOW-UP AND LONG-TERM CONSIDERATIONS
 

9.1 Stocks at end of 1987 campaign
 

95. At the time of the mission, it in not yet possible to draw up an 
inventory of pe!sticlde,, on hand, but it in clear that, barring major 
upsurgeg, stockq are adequate for the 198,9 teason and beyond. The 
misiion stresseq the Importance of proper ntorage and Inventory control 
and the need to use the older penticldes first during the 1988 season. 

9.2 Preparation for future years 

96. The mlrj;ion re-or:n.nds a ho,,,vy mpha ;L; )n trait "ng. See Sec:Lion 
5 of thisi report. The development of many categor!e,; of expert 
bpecialization would con!;Iderably Improve .he CPS. 

9.3 The lonv-trm i mprovment of the Plant Protection Structures 

97. Senegal could take the lead In a numher of ftieh: 

1) The evaluation of the efficacy, and envfromnntal Impact, of 
peaticiden on different crop of economic Importiince and on 
the major pe Ltts. 

2) 	 The development of ;"rannhopper!; popul ation thresholda (that is 
the numbers of inuectn which should be reached before chemical 
control In renorted to), both for ground and for aerial 
application. This would mean I nte, rat Ing grasshopper 
population (Iynilhr'li , the crop'n phenological afage,, and a 
technical evaluation of the rink. 1)f crop damage. 

3) 	 More and more complex training will be necenary to benefit 
from new tee hnologIc , In Int,,g r.tted pe,. malnagement. Senega I 
in fortunnate In havingn ffI , Tra in ing Centre, and should 
capitalize- on It In the yearn nhiead. 
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ANNEX I 

ACRONYMS USED 

FAO Food and 3A-ricultre Drg=nizaitio of the United Nations 

CPS Senegal Crop Protection Service 

USAID United Staten Agency for International Development 

UNDP United Nationa Development Program 

OCLALAV Organisation commune de lutte antiacridienne et de lutte 
antiavialre 

FAC Fr'nch Cooperation Ansistance 

ICTZ/FIT Frott Inter Troplcale/Intertropica] Convergence Zone 

AGRHYMET Centre rtgional de formation et d'application en 
agromft~orologfe et hydrologic operatlonnelle 

ULV Ult'a low vc'ume 

EPA Environmental Protection Agency 

EEC European Economic Commission 
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ANNEX II
 

Hr. Mohamed Ly 

Mr. Aly Nbaw 

Hr. Firmin Jouki 


Mr. Eloi Di6m6 

Mr. Christophe Gueye 


Mr. Lamine Ba 

Mr. Abdoulaye Niassy 

Mr. Oumar Barry 

Mr. Aziz Thiam 


Mr. H.M. Ben Kheder 

Mr. Alioune Ndiaye 
Mme Tabet-Nime 

Mr. Billard 

Mr. Ousmane Yonli 

Mr. Frederic Jenny 


Mr. Wayne Nilesestuen 

Dr. Ellis W. Huddleston 

Mr. Ron Harvey 

Mr. Frances Can 


Mr. Didier Affoyon 


Mr. Carui Voyer 

Mr. Emmanuel Mersh 

Mr. Guldeau 


Mr. Akira Kono 

Mr. Thomas Lipp 

Mr. Pierre Rouleau 


PERSONS CONTACTED
 

Director, Crop Protection Service
 
Chief of the Intervention Division, CPS
 
Chief of the Monitoring and Warning Section
 
(Satellite Maps) CPS 
Assistant Director, CPS
 
Chief of the Crop Defense Division, CPS
 

Director, Dakar Training Centre
 
Entomologist, CPS
 
Instructor, Dakar TC, CPS
 
Instructor, Dakar TC, CPS
 

FAO Representative in Senegal
 
Regional Locust Coordinator, FAO/ECLO 
Operations Officer, FAO
 
Logistician, FAO
 
Entomologist, FAO
 
Crop Loss Assessment Consultant, FAO
 

Agriculture Development Offleer, USAID
 
Consultant, USAID
 
Deputy Agricultural Officer, USAiD
 
Project Officer, USAID
 

Technical Director, OCLALAV
 

First Secretary, Canadian Embassy
 

Consultant, EEC 

Director, French Cooperation Assistance (FAC) 

Third Secretary, Japanese Embassy 

Commercial Attach6, Federal Republic of Germany 

Director, AgricAir, West Africa
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ANNEX III
 

REFERENCE MATERIALS USED
 

Evaluation de la situation acridienne au Sin~gal au debut du mois de
 
septembre 1987, par Stanislaw Manikowski.
 

Report on the Evaluation of Grasshopper Control with ULV Malathion in
 
Mbegue Forest, August 11-17, 1987 by A. Niassy, F. Diatta.
 

Report on the Evaluation of Aerial Treatment for Grasshopper Control in
 
the Region of Kaolack, by A. Niassy & 0. Boye.
 

Draft Report on the 1987 Grasshopper Campaign, by E. Huddleston, USAID/PSC
 

Plan d'Action de la Campagne de lutte anti-acridienne 1987/88, par le
 
Service de la protection dos v6gftaux.
 

Situation phytosanitarie au mois de septembre 87, par T.O. Yonli,
 
Consultant- acridologue pour la FAO.
 

Prospections eE crit~res d'intervention en lutte antiacridienne, par S.
 
Manikowski et T. Yonli.
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ANNEX IV
 

LIST OF DONOR CONTRIBUTIONS
 

US Dollars
 
equivalent
 

b+ 	 Canada TOTAL: 750,000 750,000
 
about 400 hrs aerial operations (4+)
 
services of 4 small planes still
 

in Dakar, for region (-+)
 
training (++)
 
technical assistance (++)
 
3 months support for OCLALAV operational costs (-4+)
 
pesticides (++)
 

m+ 	 China TOTAL: (+-+)
 
20 MT Malathion ULV (++)
 

Arrangements made through FAO
 

m+ 	 EEC TOTAL: ECU 230,000 265,038
 
technical assistance ECU 56,000
 
Fenitrothion 3 percent dust ECU 174,000
 

Through FAO
 

b+ 	 FR Germany TOTAL: DM 240,000 134,831
 

Provision for 1987 campaign, covering both Senegal and Gambia
 

b+ 	 France TOTAL: FF 1,070,000 176,277 
1 helicopter for 1 month from 15.6 (++) 
1 aircraft in Phase II (+-) 
1 felloinhip in PRIFAS May course (+-+) 
2-10 day technical asnistance mission by PRIFAS (++) 
operating expenses FF 300,000 
500 Knapsack sprayers (-+) 
30 MT Propoxur 2 percent dust (+4-+) 

From 	regional allocation
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b+ Italy TOTAL: lit. 401,300,000 318,492
3 1.5 MT lorry FIAT 40 WM lit 111,000,000 
2 MT lorry lit 150,000,000
2 sprayers lit 18,400,000
200 knapsack dusters lit 8,000,000
500 knapsack sprayers lit 30,000,000
2 motorized knapsack dusters lit 50,000,000 
100 motorized knapsack sprayers lit 50,000,000
8 tractor-mounted sprayers lit 6,400,000
1,000 masks !it 5,000,000
500 goggles lit 2,500,000
700 protective overalls lit 7,000,000
700 boots lit 7,000,000 
1,000 barrier cream lit 5,000,000 

b+ Japan TOTAL: (++)
 
50,000 1. Fenitrothion, from local
 

counterpart funds 
 (4+)
 

b+ 	 United Kingdom TOTAL: (++)

15 Land Rovers (delivered) 
 (++)
 

b+ 	 USA 
 TOTAL: 1,941,092 
 1,941,092

480 aircraft hrs (2 planes to
 

spray 240,000 ha in Bake, and
 
Central and Southern peanuL basin) 740,000


4n I- helicopter 
 139,309
 
fuel and lubrificants 
 50,000
 
training in egg-pod survey and
 

logistical gupport 
 55,000
 
control centre, including equipment
 
and support costs:
 

entomologist/TL 6 m/m
 
entomologist/field scout 4 m/m
 
computer apecialist/logistician 3 in/m

aerial application npeciallit 4 m/m 280,000


entomologist for survey, 1 m/m 
 3,475

13,250 1 Carbaryl for Phase I baiting 
 228,505

75,600 1 Carbaryl for aerial application 405,803

113,400 1 Malathion for aerial applications 405,000
 

TOTAL OF COSTED AID: 3,585,730
 


