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JOINT FAO/DCNOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN
BURKINA FASO

1. INTROGUCTION

1. Burkina Faso, a largely agriculcural 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 1 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 National 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 missjon, which visited Burkina Faso from 1 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.

S. 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 Qedaleus senegalensis were_noticed 3n 12 and 13 June. At Bembella
(south-west of Ouahigouya) 4 and 5 instar hoppers were noticed:
hatching must have taken place in this area at the end of May. Because




of low, badly-distributed rainfall, grasshopper densities per square
metre were very low, including in the 8,030 hectares attacked in the
region of Ouahigouya; during the first phase, only 2,342 hec&ares vere
treated. Grasshopper densities were often 1 or less than 1/m”, and did
not therafore need treatment. During Phase II, in the same region, some
450 hecprares were attacked; grasshopper densities reached 3 to 4
adults/m“ and hoppers of various instars were frequently found together
with the adults. The most commonly found specles were QOedaleus
senegalensis and Kraussaria anguilera. By 3 October, 290 hectars had

been treated.

£. In other regions of the north (Dori, Diibo) the first hatchings
were late, following the late onset of the rains; the irregularity of
these rains did not favour the development of the grasshoppers. Violent
sand storms in the region at the beginning of the campaign seem to have
resulted in a mechanical destruction of a large number of the first
hatchings.

9. During Phase I, 5,054 hectares were attacked in the Eegion of
Dori, most frequently at very low densities (less than 1l/m"7); 3,168
hectares were treated. At Djibo, in the same phase, 107,639 hectares
were infested with grasshoppers, of which 576 were treated; densities
were generally very low. The most common specles at Djibo were
Acrotylus sp. and Pyrgomorpha sp. During the second phase, rainfall was
higher, and 1,200 hectares were infested with Qedaleus senegalensis at
Tin Akoff at densities from &4 to 5 adults/m ; aerial treatment Wwas
carried out.

10. At Bogandé at the beginning of the second phase, in a strip of
low-lying ground, 700 m by 20 Im long, attacks by Hieroglyphys

daganensis and by Cataloipus fuscocerulipes, at densities of 9 to 10/m~,
took place. -

11. At Dedougou, Kaya and Arbinda, both the areas attacked and
densities were very low. At Dedougou, Pyrgomorpha sp. was noted as well
as Oedaleus senegalensis. :

12. In general, the grasshopper gituation was very calm. Some
treatment took place in areas of high density, above all to prevent
breeding and laying. Although the grasshopper populations were not very
large, attacks by armyworms (Spodoptera exempta) were, On the other
hand, very extensive in a number of regioms, and 10,410 hectares were
affoated. All areas infected by armyworms were treated.

2.3 Egg-pod surveys

13. No egg-pod surveys took place at the end of the 1986 Campaign,
nor at the beginning of the 1987 Campaign, because the Natiomal Plant
Protection Service did not have adequately qualified personnel. At the
end of the 1986 Campaign, the areas in which laying had been noticed
were considered to be the zones at risk, requiring more careful
monitoring during the 1987 Campaign.



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%Z 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 sh.uld not
be very large. lNonetheless, 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 ALEKT

3.1 The Performance of the National Monitoring System

16. The wmission 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 dacta .

-~ 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

OEerations

18. Data forwarded by the CIPs was the basis oa 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 Sector Chief. Where
the areas attacked appeared to be large, and where the CZops were
relatively advanced, ground teams of the National Planc Protection
Service uadertook 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
ic.

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 have
been built, personnel trained to take 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 April, and between 30 April and 15
May, 1987, farmers, organized into phytosanitary intervention cells,
were trained by the chiefs of the Phytosanitary Bages. 14,140 farmers
were trained in this way, 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 elemencary monitoring and
teporting procedures were also taught. 1In the two years, 1986 and 1987,
a total of some 25,000 farmers have been trained.

4.1.2 The Training of Technicians

23. So as to train both technicians from the National Plant
Protection Services and techniciang from the ORD (Regtlonal Development
Organism), training courses were organized in Burkina by FAO and GTZ
consultants and outside the country, in Niamey, by the CILSS Department
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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, 1) 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 2xethodology
(8 January to 1.3 February 1987).

11) 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. Posfers 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 techniciams.
Training of such sort should continue and should include field visits.
So that Burlina 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 im a university able to provide a higher
study certificate or the equivalent;

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

5.4 ﬁvaluacion

27. The training given meant that cthe personnel involved were much
more able tc undertake grasshopper control campaign. The training by
the FAO consultant was particularly appreciated: the fact chat he was
both an African and a grasshopper expert, who therefore understood the
local problems of the African countries, was lacgely responsible for the
quality of the training program.

I/

4.3 Recommendations

28. Burkina Faso should reccive -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 studies,
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 [armers.
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5. CONTROL OPERATIONS

5.1 The Preparation of the Campaign

29. The planning of the 1987 Campaign began on 13 Novaimber 1986.
In che light of the large-scale infestations in 1986, and the operations
against them, it was agsumed 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 hectaras, 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 nuwmber of grasshoppers would greatly facilitate
the rest of the campaign. Large quantities of insecticices 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 fransported 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 incidantal costs of the operation.

34. Apart from Iinsecticides 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 che 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
unlts 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 gilven on the data to be daily
transmitted to the ceatral Plant Protection Service im Ouagadougou,
which iacluded:

- prospection and reporting;

control activities;

proposed activities;

other 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 1s 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 1is that control
operations were on a much smaller scale than had been expected.

43, Large~scale hatching occurred in the north-west and in che
north-east of Burkina Faso, wiich confirmed that the aerial units at
Ouahigouya, Djibo and Dori had been correctly placed. Hatching was
observed in che 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 OQuahigouya (2,342 hectares), Dori (3,168 hectares) and Bogandé&
(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. Taough 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.

4o, At the time this report 1is being written, Phase II, including
aerial control in the region of Tin Akoff, 13 still been carried out.
The National Plant Protection Service doas not believe that the laval of
infestations surpasses their intervention capabilities, and remains
confident that the grasshopper populations will be reduced to acceptable
levels. At the time of confrol 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 withourt prospectors first
checking the reports and confirming that the densities observed were
sufficient to need treatment. The intervencio%.chresholds fixed by
National Plant Procection Service were 9 hoppers/m~ and 4 adults/m“.

48. The efficlency of the treatments undertakean fis systematically
evaluated by comparing the grasshopper densities before, and three days
after treatment. The efficacy of treatment in Phase I 1s estimared
between 80 and 90%. In no casec was treatment judged 1inefficient.

5.5 Evaluation of the Pesticides, Equipment and Alrcraft Used in
Spraying

49. No pesticide tests were carried out in Burkina Faso during this
campaign. In general, the dosage rates indicated on the labels of the
products used were followed. The farmers used Propoxur 1 or 2% dusc at
120-200 gr. of a.t./ha. For ground treatment, powder formulations waere
preferred to more concentrated formulations, because farmers, and the
staff of the Nationar Plant Protection did not have the training or the
necessary experience to wuse LV formulationy, or simply more
concentrated foraulations.

50. Small-gcale operations were carcied out by the farmers with
dusting bags; motorized knapsack sprayers were used by rhe starff of the
Plant Protection Service. For large-scale ground treatments, Lhere had
been training in the use of Micronair AV 7000 ULV sprayers mounted on
trucks. All the necessary preparations had been made for aerial
control, but, this year, very few alrcraft were used. The use of
helicopters for survey in distant and difficult regions i3 necessary and
should be recommended.



5.6 Impact on the Environment

51. The very limited scale of control operations meant that tae
impact on the environment was limited. The precautions that were
observed during control operations <.ill certainly limit 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 safe-y 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 evaliation mission, nu 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 1include:

a) Government contributions, that 1is the salaries of the
permanent Plant Protection personael, 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 nf sparing the people cf the Sahel serious food shorrtages
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
evazluation report). At 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”,
therafore cost about 1.2% of the potential preoduction, which appears
very reasonable when taking into account the real threat that the heavy
grasshopper infestitions at the end of last year posed. Moreover, it
should be noted that a large part of these contritutlons will remain of
use for a number of years, thereby contributlng o the reinforcement of
the National ["lant Protection Service.
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7. ORGANIZATION AND STRUCTURES

7.1 The Role of the National Coordinating Committee

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

- evaluing the needs of the campaign;

~ finding finance and supplies rapidly as the needs are
{dentifiad;

- reallocating, when necessary, some of the assistaice pledged;

monitcring the grasshopper situation and operations.

56. Within the larger Commitctee, 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 zrasshopper
situation at rthe end of che first phase much easier. The VNarional
Coordinating Committee maintained permanent and useful liaison between
the National Plant Protection structures and the donors.

7.2 Improvements 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 personpmel in all aspects
of grasshopper survey and reporting.

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

- made the nartional authorities and public opin‘on, as well as
the donors, aware of the importance of plant protection in a

gtrategy 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 rransmission of information. A number of
solutions for cominy yexrs 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 1in
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

60 The SAS Operation organized in 1986 by PRIFAS countinued in 1987.
Its objecnive is to better follow the development of grasshopper
populations {n the Sahel. The information generated is trarsmitted in
a saries of letters. This information did no% allow good prediction.
I+ was more useful as an overview of the grasszhopper situation and its
more or less short-term consequences. Collaboration with tne Nationmal
Plant Protection Service will allow, in future, better collection of
information on grasshoppers. PRIFAS also organized a course entitled
"expertise acridienne”, and a course on the rational utilization of
nesticides in grasshopper control, at Moatpellier.

7.4 The Role of TAO

6l. 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 Represeantative 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 operations invclved, so that FAQ'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 1987 Campaign

63. The mission noted that chemical control 1in the first phase was
much less than had been expected. The development of tile second phase,
at the time of its visit, suggested that there would be large stocks of
pesticides remaining over at the end or 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 1ia- 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 Projert, a monitoring network for crop pest should be
installed.

8.4 The Long—term Improvement of Crop Protection Structures

69. The equipmenr that was supplied greatly strengthened control
teams, and allowed rapid liaison between the phytosanitary bases and the
central Plant Proctection Service at Ouagadougou. The training given to
Plant Protection staff improved their knowledge on the various
grasshoppers, and of control operations, particularly aerial, 4s well as
of envirommental 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 conrrol operations for secondary
effects on humanity, animals and on useful insects, and
phytotoxicity;

¢) 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 wnich 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 befcre 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 deterioration;

- uwonitoring the potency of pesticides in stock, by chemical,
viological 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 lerge-~scale spraying.

76. The organization of the rural population into phytosanitary
intervention committees should continue, so that they may progressively
take over ground control of their crops. The National Plant Protection
Service would then intervene 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 gifcs which arrive at the airporct, or at the
station, are immediately collected, thereby avoiding storage charges.

78. For 10 years now, Canada has assisted cthe 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-term, 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 1in
adequately reinforcing the National Planr Protection Service and in the
effeccive participation of farmers in the protection of their own crops.
The mission noted that the Netherlands has already sb #n an interest in
contributing to this work.
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JOINT FAO/DCNOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN

CAMEROCN

1. ACKWNOWLEDGEMENTS

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. EVOLUTICN OF THE GRASSHOPPER AND LOCUST POPULATICNS IN 1987

2.1 Organization of the Plant Protection Service

2. The structure of the Plant Protection Service of Cameroon
generally, ard in the Far Northern province in particular, are depicted
in Annexes II and IV. The central organization for plant protection at
srovincial level in the Far Northern Province is the Phytosanitary Base
at Marcua, where planning and decision making are carried out. A stock
of control equipment and pesticides is maintained, under supervisiocn, at
~he Marcua base. The province is divided into several departments (Far
North: 6: North : 4) each of which houses a Phytosanitary Brigade. This
brigade coordinates crop protection at departmental level and carries
cut survevs and control cperations. A brigade nommally consists of 5-10
people who have been trained in surveying and primary pesticide
applications (survey scouts/sparymen). The monitoring of grasshopoer
populations was carried out largely, however, by the extansion agents in
the villages.

3. They report to the brigades, where pest ocutbreaks are concerned,
but, for administrative opurposes, 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 Yaoundé.

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
rhan in 1986 Sut in August and September normal amounts of precipitatien
wera recorded. October has been dry to date. Lata 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
found in sorghum or millet fields in the early months of the wet season.
Until the end of August, the major species encountered was
O. senegalensis and, to a lesser extent Aiopolus simulator (Annex 5).
The highest densities were found in the Far Northern province. The
drounht during June and July is thought to have caused a considerable
reduction ir: the pcpulations of 0. senegalensis, 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
country and probably caused another reduction in grasshopper
populations. In September and October, other species became more
oraminent, such as Acrida bicolor, Pvrgomorcha cognata, Ornithacris
turbida, Cataloipus cvmbiferus and Alolcpus simulator. The latter
species was found locally :t high density cn the dry tlood plains in
October, when off-seascn sorjhum (Moussakwa) 1is planted.

2.4 Egg-ood survevs

6. No eqgg-vcd surveys were carried out last year, nor are any
planned for the forthccming dry seascn. 2ecause of the very patchy
distribution of infestations and the large amcunt of manpower that would
be needed, egg-pod surveys are not considerad very efficient. Mcnitoring
concentrated, rather, on establishing the distribution of hcppers atter
the €irst rains.

-

2.5 £fact of contrnl crperations

7. The first treatments against Q. senegalensis were carried cut in
mid-June by the staff of the Plant Protecticn Service, and by farmers
using dust formulaticns. These cust treatments were not very ef fective,
and therefore, further treatments were carried cut by the PPS brigades
using liquid formulations, which were more efficient. Treatments during
the rainy season, mostly carried out in wild vegetation, caused lccal
and often temporary recucticns in grasshopper ocoulaticns. Infestaticns
of A. simulator in off-season sorghum were tSeing treated with liquid
formilations in Octcher. The efficiency of +these treatments is Joubted
by the evaluation mission. 8y 3l Sepcember 2 total of 13.069 ha had Zeen
treated (phase [ + phase II) but spraying continued.

2.5 PResicdual Porulaticns

~

8. Because of the rzlatively low zcoulaticns of C. senegalensis i
1987, high initial infestations of *ne sgecias ar2 rot 2xtectad at “he
beginning of the 1388 rainy seascn. A rz2turn to normal, natural
pcrulation levels can be expected in the regicn. Local plant nrcotection
experts expect that an increase in population lavels of the minor
species (cbserved in 1987) will continue in 1388. Hewever, massive
cuthreaks are not, of these species expected. Alolcpus simulator may
possibly cause damage in rainfed cultures neighbouring Ilood plains, at
the start of the rainy season of 1988, but this is by no means certain.
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3. MONITORING AND EARLY WARNING SYSTEMS

3.1 Performance of the national monitoring svstem

9. Monitoring was carried out bv agricultural extensica workers who
had received some training in acridology, and by ficld 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 mebility. All
grasshopper data were compiled on standard forms (Annex 8) by the agents
and handed in to the Phytosanitary B8rigade of the department at least
once a week (petrol for the mobilettec was distributed to these brigades
and was used as an incentive for the cnrrect and speedy campletion of
the forms). Further monitoring was carried out by brigade personnel. In
the Far Nor+th, 56 survey scouts/spraymen had been trained for this work.
All brigades were equipped with a radio and were in daily contact with
the Phytosanitary Base in Maroua. This network allowed the fast and
detailed exchange of information. Control equipment was kept with the
3rigades and was thecefore readv for rapid treatment. The Phytosanitary
Base in Maroua housed the two FAO Consultants charged with the overall
technical coordination (an acridolcgist and a logistician).

3.2 The use of information for contrnl orerations

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 infommation could not be assessed by the evaluation
team. However, given the sc~uts and control teams relatively short
experience with grasshopper surveys, these data were probably not always
sufficient to make correct decisions on control cperations.

11. However, the evaluation team would emphasize the great importance
of the existing monitoring system: in a very short time, the provincial
Plant Protection Service, together with the FAC consultants, has
succeeded in establishing an effective network in which rapid exchange
of ipformation 1is 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. Acoording to PRIFAS, 1lll copies of the S5SAS Bulletin were
distributed in Camerocn. However, these do not appear to have reached
many decisicn-makers in the northern provinces. The bi-weekly
grasshopper prediction raps procduced by AGRHYMET in Niger were not
available to decision-makers in the Far North.

3.3 Recommendations

13. 1) Egg-pod surveys should be carried out act least in those areas
which are known to be potential sites of high infestation.
These surveys enable realistic estimates 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 monitoring network in North Camerocn is of
high value, and should be maintained and strengthened. The
assessment of other Lmortant 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 the 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 arcund their cwn £fields
should be continued and increased. This is 2 Key both to an
effective early warning system aid to the increased
integration of farmers in early seascn control.

5) Contacts shculd be established between the provincial plant
protection services and PRIFAS/AGHRYMET for the exchange of
information. SAS tulletins and £orecast maps should 5o
directly to the provincial PPS-base, so as to prevent delays.
The data-forms presently used by the field scouts should be
replaced by the standard PRIFAS/SAS forms (which are used in
most of West Africa). These graschopper infestation data
should be sent regularly and directly from the provincial PPS
to AGHRYMET. Only in this way can tr2 biomodel in use at
AGHRYMET hope to make accurate predictions of grasshopper
cutbreaks in the north of Cameroon.

4. TRAINING

4.1 Training activities in 1987

14. Training playved a xey role in the 1987 campaign. The FAO
consultant developed two short practical ccurses. The first concerned
control strategies and the safe utilization of application equipment,
and was given tetween April 21 and 30 by the consultants Soumare 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 sccond course, fram 11-14 May, was develcred Sor the 27
newly-recruited sccuts who needed training in survey and applicaticn
techniques {(Anrex */L).

15. In addition, two senior staff membercz from natfcral headruarters
attended intensive short courses abroad, one in "2xcertises acridiennes”
at PRIFAS, and the other in aerial applicaticn at Cranfield, in the UK.

16. The FA0 ceonsultant worked ccnscientiously to  upgrade each
brigade's xncwledge »f practical acridology, and ercouraged agents to

s
put ktcgether their »wn reference collaction (at Marcua, 2ven the
secretary has her cwn).
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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 posters, pamphlets, or radio programmes were used. Although
villagers willingly cocperated 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
programme of 1986 which was given to only 23 agents. The courses were
too short, hcwever, 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 cshort 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, sc that each agent is better
equipoed to train othars. It is estimated that 2,000 farmers were
trained in cdust application in 1987.

4.2 Recommendations

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

~N
~

The local extension services' training officers, such as thcse
of DODECCM, 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 village participation, and should include interviews
with the local farmers.

4) More funds should be provided for short-term training at
PRIFAS and to ensure Caneroon's participation in regional
workshops. The ncminees, hcwever, should came fram the best
workers of the northern provinces, not from national
headquarters. Attendance at short courses should be used as
an incentive for good work.

5) A pesticide application/certification course shculd be
developed and impilenentxl.- Tiris will be especially important
if it is decided that farmers should use ULV rather than dust
formulaticns.

6) Curriculum items on qrasshopper control should be developed
for use in technical agricultural schools in the northern
provinces.
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5. CONTROL OPERATICNS

5.1 The organization of the campaigns

20. A National Coordinating Ccmmittee was formed on 12 March, 1987,
and includes representatives of the Crcp Protection Services, of
relevant Ministries, of FAO ard donors such as the USA, the ZEC, the
United Kingdom, Canada, the Federal Republic of Germany, Lsrael,
Belgium, France and the African Development Bank. A two-phase control
plan was presented to the donors by the Crop Protection Service on 17
March and approved on the same date.

21. Phase I was to concentrate on the early :eason control of early
instars nymphs in 15,000 ha of cropland and 75,000 ha of adjacent
fallow, forest or pastureland. The cropland was to be treated by the
farmers themselves, using custs. The other target areas were to be
treated by six mobile CPS teams equipped with motorized equipment, such
as the Micrcnair AU 7000. Limited aerial interventicn by fixed-wirg
aircraft was envisaged, if infestations built up beyond the capability
of the ground teams.

22. Shase II was SO concentrate on 2erial application of ULV
formulaticns over 10,000 ha of cropland and 70,000 ha of forest,
nastureland and fallow.

23. The budget for the two—phase plan was estimated at USS 2 wmillicn.
The Government contribute supplies wcrth USS 350,000 and reguested an
emergency allocation of US$ 175,000 fram the naticnal Treasury for early
season training and the purchase of mcbilettes. Donor contributicns
eotal'ed USS 1,153,120. The combined resources of the donors and the
host Govermment amcunted to 843% of the original budget estimate. The
projected costs of each hectare treated was CSS 9.80 (comparable to the
costs of the canpaigns in other Sahelian countries).

24. The weakest point of the control plan was a tendancy to
exeggerate the threat posed by the grasshopper and locust camle. It
oresented crisis situations, in which "nearly 400,000 ha of fzad crops
in the cutbreak zone of the Far Morth province risk ccmplete destruction
mefore maturity if the first gereration of grasshcopers and locusts is
not controlled". In fact, such crop loss wculd only have been pcssible
if massive outbreaks of Oecaleus senegalensis had ccuncided with
gregarious locusts upsurges. C[ata from late seascn survey in 1986 did
not support this hypoithesis.

25. 3y insisting tco much cn  tae "amergercy” 3sgect of the
qrasshoprer problem, the Mational Crop Protection Serwvice lost an
opportunity to use the £AQ expertise and cdonor support made available to
develop a strategy to address the reqular anrual preblem of modest
grasshepper losses in the rorth, and to establish grasshcpper zcoulaticn
thresholds which wculd trigger more extensive campaigns when these were,
in fac%, necessary.

26. Since the actual grasshcoper problems varied graatly frcm those
radicted, “he centrol activities which were carried cut also differed
em thcse planned.

'O

v
-
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5.2 Funds and inputs

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
total 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 kev villages, and used mobilettes for

transporc.

28. Unfortunately, the arrival of the donated commodicies was often
delayed by sea t:ransport time, and by difficulties in extracting the
gocds from the Customs ¢t Douala. To date, several important items such
as the six Land Rovers fram the UK, and the remaining 100 tonnes of
Propoxur cdust, have still nct been received.

29. e execution of the field cumpaign was complicated by the lack
of an operating budget provided by the Camerocn Covernmert. The Crop
Protection base in Marcua at present owes USS 6,000 in unpaid vehicle
repair bills. Fuel coupons are traded for spare parts and repair
services.

30. The 27 temporary employees have not yet receivad their salary,
after three months >f service, and their future ccnversion to permanent
status is still uncertain.

3l. On the whole, however, the resources received exceeded the
minimum needed to ensure protection of the crops against the principal
grasshoppe . and locust species.

5.3 Contrnl activities

32. Annex 7 presents tne Phase I control cperations effected in 1287,
up =0 the end of August. At that time, 10,042 ha had been treated, out
of 33,3852 hectaras infested at densities which varied from two tc 50
grasshoppers/m*.  Almost all treatments were effected in uncultivated
areas. According to the FAO consultant, only 300 hectares were treated
by villagers using cdust f£ormulations, almest all the rest being treated
by the phvtosanitary brigades.

33. In Phase II, the qrasshopper infestations were much less +than
anticipated, except for Aiolopus sp. This species is currently fcund in
abundance in many areas of dry-season sorzhum. However, since the
sorzhum pnlants becc rasistant £o grasshepper attack 1f they survive
for a week aiter <ransplantacion, it is doubtful wnether losses will 2e
serious, except for limited areas. The areas controlled in the last
weeks, with Micronair a0 7000 and motorizeod backpack mizstblowars, 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 shcws:

Planned Executed Degree of Completion
Phase I
15,000 ha of cropland 800 ha by farmers 5%
by famers 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 greund
75,000 ha of fallew 2,500 ha by ground 33
by air -
35. The discrepancy between thz surface areas actually treated and

treatments planned is probably due tr three  _tors:

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

ii) unfavocurable meteorological conditicns f£or the large-scale
development of O. senegal2nsis pcpulations; and

iii) an over-estimaticn of the seriousness of the grasshcpper
threat.

36. There were several problems with the applicaticn of pesticices.
Farmers were reluctant to apoly dusts outside of their own plots. They
were also dissatisfied with the slow kneckdown and poor rortality rates
of the three dust formulations used. If we assume that 2,000 farmers
were trained in the use of dust formulacicns, and were given supplies,
rhen the rotal area hreated suggests that each used lass than 7 Xg
(sufficient £for less than a hectar2): 2lther the <raining was
insufficient to motivate the farmers, or the agents who were supocsed to
train the farmers did not do so prcperly.

37, Much of the area treated by the phytosanitary brigades was
fallow, woodlard, or gasturslands, with grasshcepper Zensities far telew
the treatment threshold of 25,m? established by meeting of December
1385 in Pome.
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5.4 Pesticides, spraving eguipment and application techniques

38. The most cawmon type of application equipment was the motorized
backpack mistblower, using emulsifiable concentrate (EC) formulations
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
effact treatment. The evaluation mission does not consider such
application methods practical for the Sahel.

39. There was a confusion over the ccrrect 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-mountable sprayers had been provided: the other taree

blowers/reservoirs are intended to be used on tripods for bird control.

The swath width in use (25-30 m) seems much too narrcw for drift

soraying. Yo oil-sensitive paper was used to monitor droplet size or

effective driZt.

40. During the evaluation mission's visit, a Micronair AU 7000
mounted cn a Land Rover, was being used to control Aioloous sp. in newly
transplai.ted dry-season sorghum. The team feels that baits would be
more effective than ULV formulations for this species, because of 1its
habit of hiding deep 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 pesticide of low volatility.

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

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

-

5.5 Technical assistance

43. To a large extent, the CPS is still highly dependent upon the two
FAO consultants for the coordination of its daily control operations.
The chief of the provincial 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 1is doubtful whether the three locust species being
controlled in Mokelo are causing significant damage to food crops. The
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 tfor 1388.
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5.7 Envirommental and health impact

45. During of the mission's visit, eight of 10 pesticide applicators
were absent, due to illness. It was not possible to determine if they
were suffering from chronic intoxicatien, or merely exhausted frem long
days withcut adequate rest. Other cases of possible intoxication were
reported in connect.on 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 bYe taken in the case of human
intoxication: each suspected case of intoxication should be recorded,
the symptcems noted, and conditions of work that may have contributed to
it identified. Any case warranting the acdministation of antidotes should
be referred to a doctor (atropine sulfate should not be used as if it
were asprin) and the operator should be given adequate time off. The
inhibition of acetylcholinesterase should be periodically checked in
spraymen who regularly use carbamates or organcchosphates.

46. 8ird deaths (prcbably Ardeola ibis) wers reported after
appiicaticn of Fenitrothion 1000 ULV at 300 gr. a.i./ha. These appear to
nave resultcd from the consumption of contaminated grasshcprers, rather
tnan from direct contact curing spraying. Scme birds were reportad to
have recovered. MNo other adverse effects were reported.

i7. Mo assessment of the envirormmental impact of control activities
has ueen carried cut.

6. CROP LOSSES

6.1 Remort cn croo lcsses

48. Mo information was available on actual losses in 1987. Sirce the
ITCZ2 stayed in the north for a long time, it is prcbable that most of
the millet was harvested before any sericus loss to third generation CSE
occurred. The evaluaticn team astimates that no more than 0.33% of the
millet crop was lost in the Far Northern province (<300 tons). Rainfed
sorghum is largely resistant to Cedaleus senregalensis, and only very
minor damage was seen in any of the fields visited. A loss of 1.253%
would signify a loss of 700 tons. Try-seascn sorghum (Mcussakwa) is the
most susceptible, but usually only for the first 10 days after
transplanting, Zuring which oeriod grasshcoper attacks usually cause
total destructicn of *he seedlings, ard hence the complete less 2f the
crop, since replacement (3 seldem zossible. I we estimate that 2% of
the dry-season sorjhum was lost to grasshoppers, this represents a loss
of ancther 1,600 tons. Thus, a possible total of 2,600 tons of cereal
was lost to the various grasshopper species in the Tar Morthern province
this year.
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6.2 The cost-effectiveness of operations

49. In 1986, only 2,650 ha were sprayed against grasshcppers, out of
a 32,400 ha known to be infested (8%). The donor input, however, was
only USS 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 STRUCTURES

7.1 The national steering committee

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

7.2 Imorovements 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 improvement. 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 internaticnal and regional structures

52. Except for the regular meetings with donors and FAO, and
irreqular contacts with the Crop Protection Services of Chad and
Nigeria, no use was made of internaticnal or regional structures.

7.4 The role of FAD

53. The consultants working under the umbrella of FAO were financed
by dorors. FA0, in Cameroon, has been the regular intermediary for
external funding and the acquisition of materials.

7.5 Recommendations

54. The evaluation team strongly recommends the establishment of
contacts with PRIFAS/AGRHYMET Ior the exchange of information.

55. Tne LCBC (Lake Chad Basin Commission) may in future become an
important structure for the conordination of control operations in its
member countries (Camerocn, MNigeria, Miger and Chad) and for the rapid
exchange of data on outbreaks.
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8. FOLLCW-UP AND LONG-TERM CONSICERATIONS

8.1 Stocks at the end of the 1987 campaign

56. A large amount of application equipment is available in the northern
provinces, as well as a numper of vehicles, though spare parts for scme 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-crcps treated in
scuthern Cameroon, appreciable amounts of pesticide are in stock at the
Crop Protection Service.

8.2 Preparation for future vears

57. No detailed plan for future years has been drawn up by the Crop
Protection Service. At the end of October, hcwever, the Crop Protection
Service published a "strategy for the anti-grasshopper campaign, phase II7,
which is basically a request for application equipment (3 Micronairs),
vehicles (6 tankwagens, 6 Unimogs, 30 mobilettes) and pesticides (40,000 1
ULV), as well as for the repair of five airstrips. The missicn deoes not
fael that these requests are justified given the low and localized, near
normal, qrasshcepers infestations. Zven 1Z they wers, the plan was
presented far too late to se of any value to the second phase of the
grasshopper campaign in 1387, which will be over during the month of
November. The strategy for future campaigns should be based primarily on
early season treatment by farmers, which requires simple application
equipment and the training and rmobilizaticn of the farmers involved.

8.3 Long-term consideraticns

58. Despitz the relative absence of grasshepper problems in 1987, crops
in Cameroon's northern provinces can suffer significant losses, primarily
to the African Migratory Lccust. The last cutbreaks occurred in 198l in
northern Cameroon, Nigeria and Chad. Now that OICMA is defunct, the
national Crcp Protection Service is the most aporcpriate agency o monitor
the African Migratory Locust's oreeding 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.

8.1 Recocmmendaticns

59. In seneral, mcst of the assistance and irputs needed to improve
Cameroon's qrasshopper survey and control capabilities in the long-tarm can ™
be provided within 2xisting projects. The missicn recommends:

- Two m/m-of ccnsultancy %o continue the training programmes, 1€
this frem FAO can be done in conjunction with CREPHY is aimed
at training officers based in the North, and includes the
oreparation of pesters, flip charts, etc., abcut grasshcppers.
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Research on c¢rop losses is necessary, especially for
dry-season sorghum, including the verification of the pest
status of several species of grasshopper (especially Aioloous
and Anacridium): on the basis of real loss figures, thresholds
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 Aiolopus.

Pesticide recammendations should emphasize ULV formulations,
rather than dusts or EC, and cover products routinely
available in the stores of the Plant Protection Service.

The linkage bhetween the Crop Protection Service and
internaticnal or regional organizations should be
strengthened, as this would facilitate the flow of technical
information, and thus assis: in accurate pest forecasting.
These organizations include PRIFAS and CBLT.

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

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

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

Farmers should be mobilized 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

PERSCNS CONTACTED

Consultant, Fa0

Officer-in-charge of the Phytosanitary Base
in the Extreme North

Consultant, FaO
Sub—~Directorate of Plant Protection

Officer in charge of Plant Protection int
the Department of Diamars

Chief of the Phytocsanitary Brigade in the
Department of Mayo-Tsanaga

Director, Mational Phytosanitary Training
Cantre in Yacundé, CREFPYY

Directcr of Agriculture

Officer in charge of the Agricultural
Project, USAID

Chief Agricultural Officer, USAID
Programme Assistant for Agriculture, USAID
Canadian Embassy

flead of the French Cocperation Mission
Belgian Embassy

Under-Director, Plant Protecticn

Officer in charge of Ccntrol Cperations,
Sub-Directorate of Plant Protecticn

Of ficer in charje of Plant Health Cecntrol
and lajislaticn, 3Suc-Diraczorate of 2lant
2rotecticn

Zmbassy 2f the Fecderal Penublic of Germany

GIZ, Feceral Pepublic »f Cermany
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ANNEX II
ORGANIGRAM OF THE PLANT PROTECTICN SUB-DIRECTORATE
Ministry of Agriculture J
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d.1.3/ > Page |

WAINISTSRE DE L'AGRICULTURE République du Cameroun
—— Paix - Travail -Patrie
DIRECTION DE L'AGRICULTURE | ——
30US-DIRSCTICH DE IA FRCTECTICN DES
TEGETATK

3ASE PHYTOSANITAIRE PRCVINCIALE DE
L'ZXTREME~NORD

—m—

2SSAI PESTICIDE MINMAGRI F.A.Q.

FROTOCOIZ D' IMPLANTATION DES SSSAIS PSSTICIDES

270AM 27 #457AC (ACRIDICIDES)

I. FRODUTPS ST DOSES A TSSTER

1.1. PTCAM POUDRZ 1% (s0it 10 z.m. 3/%z)

- 50 zm. a/ra = FAP 1
120 zm. a/ta = TP 2
~150 zm. a/ma = THP 3
-2C0 gzm. a/ra = AP 4
- temoin = rropoxrur 2% : 2CC zm a/ra

1.2, FICAM ULV 25% (3cit 250 zm.a/lisze )

(S

- 25 ga. 2/t = FMC
- 50 gm. a/ra = TUC 2
- 75 zm. a/ra = FUC 3
-1C0 zm. a/ma = TMC 4

- +émoin = Fénitrothion TLY : 50C ga. a/ha

.3, FASTAC 100 23 (st 100 7 a/litre)

- 15 2. 1/na = 31

- 2C z3. 3/t = FUS 2
- 25 g3. a/ma = FUS 3
- T3moin = halathaion CE i 1CCO gm. a/ha

\

V.4, PASTAC 40 TL7 [50i% 40 am, 2/lism

- 10 g3. 2y = FC
- 2C z3. 1/ =

veef oo
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II. LOCALITSS RETENUES PCWR LES SSAIS

e — ——

Mayo=Sava (Mora)

- Mayo-T3azaza {Mokolo)
- Diagaré (raroua)

Logorne et Chari (Kousseri)

III. PARCELIES ZIZYENTAIAZS

-1 = 2 ha pour les pesticides poudres et concentrés émulsifiables (cz)

10 = 15 ha pour les pesticides Ultra Low Volvme (ULV)

TV. MATERTEL DE TRATJSMENT A UTILISER :

ANNEXE 111,
Page 2

- Atomiseurs 'RGEMNT ou Poudreuses manuelles pour épand=e les resticides poudres
- Atomiseurs IRGENT ou pulverisateurs zaruels pour les pesticides en concentres

’ .  spns -\ . . \
émulsifiables (CZ)miscibles a l'eau
- Micromair AU 7000 ou atomiseurs ULV pour les pestidides ULV.

V. RENSEIGNEMSNTS A FCURNIR SR IS5 ACRIDIZNS.

- Densité
- Stade de développement
- Principnles especes.

77. AENSEIGHEMENTS METECROLOGISUES A FOURNIR

- Temps couvert ou ensoleilléd
- Humidité relative

- Température au moment du sraitement ou température moyenne de la jouraée.

- Humidi<é du sol
~ Direction du vent
- Porce du ver: (faible,tres faible, moyen, fort, tres cor<).

- Plutiomesrie annuelle =»syenne du lieu d'izplantation de 1l'essai.

g cmy e A o T AT T [ At 12 2
J“L- TRl RERISIOBRE RINOR IS A Joo.JUdad H

- Jour et neure de tralitement

- Durée du traitement

~ Largowr de mase

- Vitesse de “‘raitezent

- Luantité de produit épandu

- Nature de produit épandu

- Surface traitée

- Nature de la wvégetation (jachére ou culture )
- Apparcil utilisé

- Débit.

YIII. METICDCLCGIE D' IMPIANTATICH DES ESJSAIS ¢

i possible choisir ure 2

o
3 ol
(‘O_"o in ton/nl .\1.‘,)
i p Lagectes/ne ou r;uJ .
- Délimiter leu parcelles d'egsal 4 sraiter sarns oublier la zarcelle
- Calculer lea deusea de pesticide 4 appliquer.
- Prélp7er leg doaes de pesticide a appliquer.
- Paire les dilutions ai celn ent neadsoaire
- Begler 1'appar=il de sraitement dn telle sorte jue le produit i
guffisant pour couvrir d'uns maninre homerinn la parcelle i trnite
= Paire 4'abord un ou plusicurs teato 2n dendrs 4w In parcelle i'encn
ligant l'=@au 1fin ie pouvoir dlen ragler l'appareil le tImmitezer

veradle /.

ne a forte ou moyenne infestation de sauteriaux

<emoin,
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Déterminer la densité des insectes des parcelles d'essai, parcelle <émoin

comprise.

- Procéder ensuite au traitement des parcellesd'essai avec le cresticide appro=
prié entze 07h et OCh.

- Détermier lea densités 2h, 4h, 24h et 48h arres le traltemen: (voir fiche
d'cbservations jointe).

- 2h et 4h aprés le tmitement, ccmpter le nombre de cadavres sur 4 fois 1
meire carré wris au hasard.

- lemplir les iches d'observations jointes au srotocole.

IX. REPARTITION DES =SSAIS INTRE 3RIGADES :

~ MORA : ¥C 2 - FIS) - MP 2 - 7MC 4
- MOKOLO : FTC 1 - S 1 - MP 4 - 7UMC 3
- MAROUA : FIC 3 - 7MP 4 = ™MC 1 - FMC 2

- X0USSZRI: ¥T5 2 - 7MP 1| - *MP 3 - fMC 4

MAROWA, 3t ACQUD 1987

{2 SCUS-DIRECTECR DE L'AGRICULT RI. IS _CCONSTLTANT *.A.0.
- S. NJTMAM - - L, SQUMARS -
¥.3., : Le PICAM TLV ne doi* Atre dilué qu'avec du SOLVZSSO, zroduit qui l'accormpagrme.

Le FASTAC: ULV peut dtre dilud avec du gas-oil.
Le FASTAC CE ne doit 8tre dilué qu'avec l'eau.


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

MINISTERE b LrAGHRICULTUME République du Cameroun

e Paix - Travail -~Patrie
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SOUS-DIRECTICH bE 1A PROTECTION

BASE FHYTOSANITALIRE MROVINCIALE ESSAI PESTICIDE MINAGRI - F.A.0.
E LYEXIREMS-NORD
fe——m FICHE D'OBSERVATIONS
NOM EXFERIMENTATEUR :
Date 3 GHADY

Locslité ;

srigade 3

cive Yo o “1EspEces 1, L ST = !“-:_‘—"—;T‘—EEGE—;THEEBIE{‘T;36713113:7?5:-?:53?7_;—C_;"‘__"‘_"; RS
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1 1
! ! ! ! ! ! | | H w
' ' ! i ! ! ! ! ! ' °
! ! : ! ! ! ! ! ! !
! ! ! ! ! ! ! ! ! !
¢ ! H ! ! ! ! ! ! !
[} ! i ! { ! ! ! ! !
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———n ANNEXE II.

PASE PHYTCQSANITA IME JROVINCIAIE DE
L'Ex P REME~KORD
—_— ESSAI WSTICIDE MINAGRI - F.A.O.

RENSEIGNSMENTS COMPLEMENTAIRES A FOUENIR :

T T T T T T T T T L L T e L e e e me e o e e e -
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- Densitd avant tmitement ¢ ' ~ Tomps 3 : = Date truitemsnt :

- Studes développement : ; - Humidité relative ; ;- Heure truitement :

- Princljales Eupbces : ! — Tempdrature : ! = Durde truitement : .
v Humiditd du sol : v Vitesse de tmitement : °
; - Force du vent : : — Largeur de psse :
! - Pluviomutrie : ! = Surface treitde 3

- Nature Produit :

i ¢ - Quantité Produit
! ! - Nature végétation :

- Appareil utili-é :
- Débit
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ANNEX IV

ORGANIGRAM OF THE PHYTOSANITARY BASE IN THE FAR NORTHERN PROVINCE
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RESOURCES AVAILABLE IN THE FAR NORTHERN PROVINCE

MANPCWER

FAO GRASSHOPPER EXPERT

FAO LOGISTICAL EXPERT
APPLICATICN EXPERT

RADIO CCMMUNICATION EXPERT
CHIEF COF BASE

SECRETARY

CHIEF COF BRIGALE

SURVEY SCCUTS/SPRAYMEN
CRIVERS

MAINT=NANCE /WAREHCUSE
PILOT AND MECHANIC FOR UTAVA

TRANSPCRT
PICXUPS
LORRIES
MOBYLETTES

APPLICATICN EQUIPMENT

MICRCNAIR AU 7000
EXHAUST NOZZLE SPRAYERS
BACKPACK MISTBLOWERS
BACXPACK ULV

LOK SPRAYERS

CUSTERS (MOTORIZED)
CUSTERS (MANUAL)

CCA

SHAKE BAGS

PESTICIDES

FENITROTHION 1000 ULV
FENTITROTHICN 50 EC
MALATHICN 96 ULV
MALATHICN 30 =C
PROPOXUR 2% D

FENITROTHICN 3% D

ANNEX VII
Page 1

SCURCE CCMMENTS
USAID/EEC
CsAID
UK 1 MONTH
USAID 1 MONTH
xC 1
xC 1
&C 6
GoC 56
xC 13
aCC 5
FRANCE 50
cC 08
& Qs
xC 30
FAO 03 SETS

02
CANADA/EEC 160
CBAID 10

30

144
CANALCA 110

05
CANALA 50,500

GOC (ZXISTING STOCKS) 2,600 L
GOC (EXISTING STOCKS) 2,940 L

CiINA 20,000 L
BELGICM 17,785 L
FRD 42 TCN

(100 TCN STILL
TO BE RECEIVED)
ZEC 63 TCN
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V  PROTECTIVE CLOTHING
JUMP SUTTS {DISPOSABLE) UK 381
GLOVES UK 197
GOGGLES UK/USA 200
RESPIRATORS UK/USA 199
REPLACEMENT CANISTERS UK/USA 200
BOOTS CANADA 397
VI RADIO EQUIPMENT
SSB RADICS 06
WALKY-TALKIES 02
BATTERY CHARGERS 03

VII OPERATING COSTS BELGIUM/USA 242,735
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ANNEXE IX
Page 1
OBSERVATIONS SUR LE PROJET DE RAPPCRT
FAITES PAR LA PV/REPRESENTATICN CE LA FAO

13/11/87

RE PRINCIPALES CONCLUSIONS MISSION EVALUATICN ET SUR BASE BROUILLCN
RAPPORT [AISSE PAR LA MISSION PRIERE NOTER COMMENTAIRES ET/CU OBJECTICNS

SUIVANTES:
AAA  VISITE TERRAIN:

PRIMO:  STGALCIS MISSICN ARRIVES MARCUA 21/70 14H30 ANNCNCANT CEPART
JEUDI 22/l 10H CE CUI DCNC ANMULAIT TCUTE PCSSIBILITE VISITE TERPAIN ET
APDRECIATICHN STRUCTURES MISES =N PLACE METHCDES ET RESULTATS 2ASES SUR
CBSERVATICNS REELLES MISSICJ. SEULE INSISTANCE 2 CCHSULTANTS FAO PERMIT
REPAUSSER [DEPART AU WENDERDI 23/10 APRESMIDI =T REALISATICH VISITE
ToRRATN CONSIZERES CCMME N MINIMUM  IMDERATIF PCUR UNE  APPRECIATICH
CBJUECTI Z.

SECDO: JISITE TERPAIN ETANT LIMITEE PCUR IMPEPATIF TzZMPS ICNE [E
YTISITE CHOISIE PROCHE MARCUA NE PSRMETTALT CU'APPRECIATICN PARTIELLE ET
PEU REPRESENTATIVE CE SITUATICN GENERALE D' INFESTATICH.

8BB PLAN ACTICH PHASE [ £7 II:

YISSICH AFFISME, PLAN ACTICN MANCUAIT CLARETE QUANT A [A MENACE REELLE
DACEE, UI DPRESENTAIT LE PIRE DES SCIZMARICS PISSIBLE  ALORS  CUE
CBSERJATICNS FIN SAISCH 36 NE PERMETTAIENT PAS SCUTZNIR HYPOTHESE CE
9ASE SUR 125 PrSSIBILITES D'INFESTATICN PRESENTZES PAR PLaN  ACTICN.
MISSICH CCoICIU FALLAIT DCNC PLANIFIZR E4 WUE [NVASICNS MCCESTES ET
STABLIR SEUILS D'ALARME. CEPENDANT

PRIMD:  PAPPELCNG CUE C'S5T SUR BASE ACTICN ZTE SLABCRE AINSI CCE SUR
AASE CES CONCLUSICHS =0 RECCMMANDATICNS <L, SULTANT SCUMARE. =N EZFFET 2
36: 26,300 HBA INFESTES (MR PAR PCEULATICH ALLOCHITNE 2.5.2. =T MO
TRALTES. CE PLUS CBSERVATICH SSCZAIMS PRIMAIRES CRICCETS PELERIIS AU
TCHAD PEPMETTALINT CPALNDRY [VASICN IMPCRTANTS SUR CMMEPCUN 2 37.

CECNDO: o) RPEACTICN SXTPEMEMET TARDL/E GUVT CMR 1 16 AUCCHE STRLCTURE
LUTTE MN'STAIT BN PLACE  CUR PREDPARER/CPGMIISER WPAGHE LUTTZ ANTI
ACRIDIEIRNE.

TERTIN: SCULIGNCHS PRATICUEMENT AUCUN ZES PRCIUITS, MATIRIZLS IT
SCUIPEMENTS “ECESSAIRES A LUTTE DISPCHIBLES LICMIMENT =N COUSECLENCE
PLUSIZURS oI5 TELAIS SUISTANT =0TRE CoMMANCE =T DISPCHIDILITE CN A

VACOMLE MALS JUR LIEUKL B LUTTE.

QUARTD: NG, SURODASED 3 POLNTS PRECZNDENTS JUGECHS AURALT IZTI
SXTREMEMENT 2I5CCE  TE JULVRE APPRCCIE  PPCNED PAR MISSICH  Z/ALUATICN
£.A.D. PPEVOIR DIVASIZHS MINDMALZS AVEC ADSUSTEMIIT £ FCNCTIcH

SITUATICH TEZRPALNL
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CCC MISSION EVALUATICN AFFIRME

"RESSQURCES RECUES EXCEDAIZNT LE MINIMUM NECESSAIRE POUR ASSURER LA
PROTECTICN [ES RECOLTES CCNTRE LES ESPESCES PRINCIPALES [DE LOCUSTE ET
SAUTERIAUX" HORS SCULIGNCNS:

PRIMO: SEULE (NE PARTIE CES RESSCURCES PREVUES PCUR PREMIERE PHASE C
ETE RECUES MAIS RIEN POUR DEUXIEME PHASE.

SECUNDO: RE PRCDUITS RECUS AU 31/10/87 RAPPELCNS RESTAIT 38.000 HA MNON
TRAITES ET STOCK PESTICICES DISPONIBLE INSUFFISANT PCUR TRAITEMENT CETTE
SURFACE ET PAS MEME SUFFISANT SI TRAITEMENT LIMITES AUX SEULZS CULTURES.
RE AUTRES RESSCURCES RECUES.  JUGECNS CUE MATERIEL DE TRAITEMENT ET
VEHICULES RECUS CONT ETE EN DESSOUS MINIMUM NECESSAIRE CE CUI EXPLIQUE
QUE LZS 28.000 HA N'ZNT PU ETRE TRPAITES AU 31/10.

DCD CCNCERNANT LA PCSITICH DE LA MISSICN QUI JUGE QUE LES TRAITEMENTS
ULV CCNTRE AIQLCPUS SIMULATCR TANS SORGHO CE CCNTRE SAIZSCN MN'ZTAIRNT 2AS
APPROPRIES ET RECCMMANDE L'EMPLOL D'APPATS EMPOISCHNMES. [NFORMCHNS

DPRIMO: - CBSERVATICNS APRES TPAITEMENT MICRONAIR AU 7000 SUR PARCELLES
SCRGHO CCNTRE SAISCH CNT REVELE TAUX MCRTALITE SUPERIEUR A 90%.

SECUNDO:  UTILISATICN APPATS EMPOISCNMNES CEMANDE IMPORTANTE QUANTITE CE
SUPPORT (SCN) DQNT DISPCNIBILITE INCERTAINE NORD CAMERCUN.

TERTIOC: PREACTICN SAUTERIAUX QUI CELAISSERAIZNT PCUSSES SORGHO VERT PCOUR
APPAT NCN CEMCMTREE.

EEE CONCERNANT TABLEAU RECAPITULATIF ETABLI PAR MISSICN SUR SURFACES ET
CALCUL PCURCENTAGE REALISATICON TRCUOVONS PREGRETTABLE QUE CALCUL TAUX
REALISATICH FAIT SUR RATIO SURFACES TITZES PLAN ACTICH/SURFACZ TRAITEE
ET NCM PATIO SURFACZS [NFESTESES,/SURFACES TRAITEES.

FEFF CONCERNANT CCUT PAR HA CE CAMPAQGIE CE LUTTE 87 ETABLI PAR MISSICN
REGRETTCHNS CCE CALCUL YE 3OLT PAS BASE SUR TCTAL SUPERFICIES TRALITEES =M
FIN CE CAMPAGHE. ‘

GGG FILNALEMENT TROUVCONS CUE RPAISOMNEMENT SCUS ENTENDAIT PARTIE DE
L'EVALUATICH EST ERPCHE. 21 EFFET L'APPPCCHE EST BASEE LARGEMENT 3UR
S PAPPORTS ENTPRE MOYENS DE LUTTE MIS £N CEUVRE ET DCMMAGE CAUSES PAR
SAUTERIAUX ET LOCUSTES SUR CULTURES, CEPEALIERES £M PARTICULIER EN 1987.
POURTANT PAPTELCHS CU'IL S'AGISSAIT

PRIMO: PREMIERE VPAIE TWMPAQIE DE [UTTE ANTIACRIDIENME AU “CRD CMR
NECESSITALT DCHC D' IMPORTANTS [IVESTISSEMENTS.

SECUNDO: OBJECTIF FONDAMENTAL LUTTE 87 ETALT REDUIRE POPULATIONS
ACRIDIENNES AU PLUS BAS NIVEAU PCUR TENTER EVITER FLEAU ACRIDIEN NE
DEVIENNE EZNDEMIQUE CF [ OBJECTIF DEPASSALT DCNC DE LOIN UNE SIMPLE
PPOTECTION CES RECOLTES.

(MUKZDL FAOR YACIRIDE)
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JOINT FAO/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN
CHAD

1. THE EVOLUTION OF GRASSHOPPER POPULATIONS IN 1987

1.1 The Weather

l. The raiany season of 1987 was early; the first rains {:l1 at the
end of the month of May. 1In the first decade of June, cumulative
rainfall had reached 222.2 =1 at Sahir, 122 am at N'Djaména, and 75 mm
at amtiman. This rainy period was followed by very irregular raias,
vevy unevenly distributed, and a long dry pjeriod in June, July and
August.

1.2 The Grasshooper Situation

2. Dedaleus senegalensis populations consequently sufifared heavy

losses, arfter a 2ood development <first generation. The decline 1in
p
population was Zreatest ia August, due to drought.

3. Decliniang populations were reported all over the country, and
there was scme mnovement ianto areas in which some moisture remained,
southwards, into the Oueds around the mountainous areas in Ouaddai and
3iltine, and {into the areas near the lakes (Lac Fitri).

4. The heaviest populatiuns, which required treatment ia thase Il in

Septambar, occurred in the eastern part of the country {n the case of
NDedaleus sunegialensis (Batha-Juaddai-3iltine-Guéraj, and ia the west ia

the case of Cataloious, Hiernglvohus, and Locusta (Moyen Chari~Lac-Chari
Bagulirai).

5. The unusual development of the 1987 rainy season meant that the
aoperations planned 1t the beginaing of the campaign (the sprayiag of
some 280,000 ha) «aould be reduced, nven cthough the spectacdlar
development of the first generation {(with wvaery dense populations of
heavily-pigaented nymphs seen in June in the reglon of Mao) had seemed
to suggest a particularly severe sgeason.

1.3 Egg-ood Survevs

n. Zre=nod surveys were carried oul during the dry season, Hatween
the and of February ind April 1987, in each of the afne prefecturas
where grasshoppers nose a problem, by mobile teamy of aine scouts.
France paid for chis work. JSAID also contributed, (n the region of

Biltine, 1fter some of the Plant Protection Service's svarf?d had diad in
a road accidenc with the loss ot the Jdata thev had anllected.

7. The nethod ollowed wias Liailar £o thar described by G0 Popov (Ln
the FAO document on cug=nod surveys);, v lagers @ere Cirsc questioned so
13 to ldenctity the places where heavy laviay has caken slace. The

topsoll {4 removed over a aumber of Square metros, exposing the
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egg-pods, which are then counted. Each egg~pod {s removed and examined
to establish the number of live and of parasitized eggs.

3. The data ars alcborated by computer and presented by prefecture
{n terms of the 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 I[I.

3. These data alloweu the Plant Procecticn Service to set up its
provisional plar of operations (dAnnex LII) and to distribute the
pesticides for Phase [, that is for control activities by village teams.

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

1. [t must, however, be noted that the reliability of the data
varies with the tachnical s<ill of the various teams, and the FAO
consultant entomologist was, of course, not able to be everywhere at
once ia 1ll the preractures.

1.4 Recommendations

12. A general eggz-nod survey at the and of this season would be
usaful, but only by the small number of mobile teams really qualified
for this work, adequately supervised in the field by the entomologist {n
charge of the whole operation, so as to ensure a minizmum level of
raliabilizv {n the data collected.

13, The best period for such a survey {3 between Novaember and
Januarv, preferably as earlvy as possible, so as to aare 1t easy to
sin=-point the concentration of adults at the end of rhe season and,
therefore, the araas 1n which the heaviest numbers of eggf-pods are laid.

i, The easiest  solution would be fo keep the FA) consultant
entomoloyist [n Chad to undertake this work immediately {ollowing the
campaigna agalnst srasshoppers and t.e Desert Locust, at the end of
November.

1.5 The Effects of Cantrol Operations

15. The reports of the various experts who have fellowed the cawpaizn
show clear progress in the offective mobilizaction of farmers far zround
tteatment in Phase [, when U887 15 compared with 1336,

L6, Even thongh contenl acrivities aay have bheen imperfect {n ome
raglons, it appears cortaln that they adequately prataected crops at the
beginning of the season.

17. These operations wers able to limit logses hut not to complataly
prevent jume Llocal Jdestruction ot the tirst plancings.

13. The biggest Jidfaorence from {1986 is that, in certaia raegions,
farers showed zreat interest in acquiriang fnsecticide, even when they
had to pay ror {t.
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19. Certain prudent farmers preferred to wait a few weeks, because of
the wunusual earliness of the rains, before sowing. This was a risky
decision, but would have profitted the farmer very well if the older
Nedalaus senegalensis naymph 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 ropulations in more than
186,000 ha, carried out by 14 October, will play an important role in
raeduciag their reproductive potential in the rexr campaign. he control
operatiuns in Phase II, mainly aerial, took piace in the wvallevs and
culcivated oueds where grassnopper populations tend to gzather at the end
of the rainv season, making control operations more efficient.

2. The return south of the Oedaleus senegalensis population at the
nd of the season, on a line passing througn N'Djaména, was slower and
later by about two weeks than in 1986.

W ro

23. This makes possible that eggs have been deposited furcher
north than last year.

24, At the tiume of writing, there is no way of providing more precise
informaticit than the few comments made here, because of the lack of
nunerical data.

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

2. MONITORILNG AND RAPID WARNING SYSTEMS

2.1 The Yational Monitoriag Svstem

26. The 3taff of the Plant Protection Service has grown from ten {n
1986 to about cthircy {a 19387,

27. Nine motortzod teams were set up at che begianing of the rainy
season; ~ach was responsible for survaeying a sector and checking reporss
from  Ifacmaers, soldiers and the local authorities, 2ither bSrought ia
shysicallvy, »r ieau hv radio o the Plans Protection Adminiscration in

the ONDR /5t rice National e Divaeloppement Rural).

9. There L4 no doubt that actual monitsring has {mproved zreatly
since 146, har chere gre 5rill huge weaknesses [a communications, and
fn che quality and trustworthiaess ot Jdata.

29. Getween the ttrse ratas oand the harvest, fields are routinely
moniroced tor griashopper fatestations by EPS agents, 2xt2nsion starff

COUDR, O SODELAC) nd the searr o or rarious HGDs. “ritten renorts (cn
PRIFAS' rtoras) are torwarded Cwnen roads permit) to PPS headquarters.
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In emergencies, these reports are more speedily transmitted through the
network of NGO and governmental SSB radios. To date, cthe PPS
headquarters received over 600 PRIFAS forms and over 250 radio field
reports of zrasshupper or locust infestations. The Government plans to
faprove this system, tnrough increased training of extension workers in
past identificaticn, by adding mobile radios to the radio network, aad
by establishing pest survey posts in each prefecture.

2.2 Egg-pod Surveys

30. The egg-pod surveys were very useful in predicting the first
harchings 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 I[II): this ranged from
5 to 70%. The survev cost less chan US3 15,000, which is much less than
the emergency transport of pesticides by air would cost, once rains had
made the roauds impassable.

L. The £figures extrapolated <tfrom cthese egg-pod surveys (see
Annex II) were used hy the Plent Protect’on Service to establish the
likely need for control operations and t define a geaneral camraign
strategy. In Phase I[I, USAID was respousible for cthe eastern
prefectures (Guéra-Ouaddai-Biltine-Salamat-Batha) and FAC for the
western prefectures (Lac-Chari Baguirmi-Moven Chari). At the same time,
USALD was able, using the computerized analysis of the egg-pod surveys,
prefecture by prefecture, to establish {its ovecrall aerial logistic
needs in tne eastern region.

2.3 The Use of Information i{in Control Jperations

32. The fleld survey system described above is still inadequate, by
Ltself, for campaign decision-taking. PRIFAS' predictions, on the basis
of {ts 0OSE biomodel, were sent as the SAS VNewsletter to 64
corresponaents in Chad, but arrived after the event. Unfcrtunately, the
maps of OSE distribution in Chad were received only in September, and
most of the campaign decisions had already been taken: {t was-therarore
frequently necessary to obtaln supplementary data directly, cthrough
fleld visits by the FAO, PRIFAS, GTZ and USALD experts.

33. In future, PRIFAS should provide its predictive maps for each
country avery ten days, from the time the campaign begins. This
informacion could become a1 very important element for decisions in the
control campaizn.

2.4 Other Sources of Information

34. Once the threat from the Desert Locust became obvious, USAID
provided the PPS wich c¢wo sets of Greenness Maps, which are extrapolated
from NOAA satellite fmagery. Sach mapg are potentially useful, {n chat
they identify areas as smal' s 1 «m™ in which green vevecation has
recently developed. They may arove a userul tool for direccing zround
survey craws to potential locust breedinov areas La remote parcts.,
Overall, the major contraints to 2ffective monitoring continue to be the
lack of tiained manpower, and the lick of 1 raptd communications system.
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2.5 Recommendations

3s. The Planc Protection Department's scout teams should be more
mobile, so as to 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 0OSE biomodel, and
vegetation mapping extrapolated from satellite imagery, which could be
supplied at the beginning of the rainy season to the Plant Zrotection
Service.

3. TRALNING

~

3.1 Training Activities in 1938

-
/

i8. Trainer-craining 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 Sti:s Aid funds, and the resources of FAQO. In
April, 105 more ageuts were tralned by GTZ irn che use of ground
application equipment. These trainers then trained an escimated 13,400
farmers. Tt should however bpe 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 teaams 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 rfield

staff and a considerable amount of knowledge was thus transferred to the
PPS field staff involved.

40, At a higher level, three Chadians attended cthe 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). 7The Director of Agriculture ind a senior starff member of
the ?PS attended the short course on aerial applications organized by
USAID in Miamey between 13 and 22 May 1987.

41, The only attempt at popular education was thrcough the numerous
radio announcerents warniag rural populations of precautions to be
observed during aerial control operations, and attempting to <nsure the
safaty of low-tflying -‘rcraft. But the most effective way to convince
the nomadic peoples of the area that pesticides will not harm their
livestock would be to conduct visablvy successtful small-scale
applicacions.
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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 nelped 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 wmaterials 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.

34, The mission recommends a continuing and increased priority f£for
the mobilizatfon of farmers for monitoring and early control activities
in Phase I. 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-powerad ULV equipment instead of relling
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 cthe FAOQ/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 Organlization 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.

43. With the experience gained in 1986, and the information from the
agg-pod surveys, the ?2lant Protection Service Directorate prepared a
good 1987 campaiga plan.

49, Requests for finsecticide were put to donors on the basis of a
total of 230,200 ha to be treated by zround and air, account taken of
exlsting 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 passible, the
need for a priority distribution to areas that are most inaccessible in
the rainy season.

51. The Federal Republic of Garmany'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 sunplied by
the EEC through FAO, and 40 tonnes of Propoxur and Lindane supplied bv
FAC) . The European shippers xept to these dates, but transit through
the port of Douala caused considerable delavs. 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 ELC through FAQ arrived on 4 June.

54. It should, 1in 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, 1If orders cannot be placed by February, then
dust should not be shioped bv sea. It would be better to send less, but
to send {t 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.

5h. It must be noted that the Chadian Government has made a raal
effort to facilitate customs clearance and remove tax from all products
and equipment for the campaign against grasshoppers. Air freizht, in

particular, carries no tax, but the obligatory transit costs and airport
costs (ASECNA) come to L3 FCFA per xilo. :

4.2 Funds Available

57. It is very lamportant to point out how little money the Plant
Protection Service has for operating costs. [ts 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
aicher <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 wmeans of
transport necessary, and there are many of these, including motorbikes,
bicytles, 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 sbirit 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,

hl. It is 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, so,that maximum efficiency is reached.

63. In 1987, assistance supplied by the international community was
essential 1in carrying out cthe campaign, and most needs were met.

64. A table of inputs in 1987 {s 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 survey work and implementation of control
operations against the Desert Locust from August and September on.

h5. 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 Activicies

4.,3.1 1Ia Phase [

56. The very early rainy season, a tardy start to the campalign, the
lack of a solution to the problem of radios, travel problems, and late
and inaccurate information of the grasshopper situation, frequently made
it difficulc to take tae necessary decisions.,

a7, Nonetheless, the helicopter provided by FAC, and used for
scouting in June at the beginning of the campaign, was extremelv usetul,
particularly in the Lake region.
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68. The work that was put into informing farmers during the dry
season, which involved more that 13,000 people, led to an undoubted
success {n the Phase I control operations. In a number of regions, the
farmers themselves bought pesticides, and everywhere they worked
actively, sometimes alone, but more frequently in groups, volountarily
transporting pesticides and dusting their fields.

69. The wmotorized 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 1In Phase II

7C. The Plant Protecction Service's mobile teams, now equipped with
motorized spraying equipment supplied by FAI (Italy) and FAC (France)
carried out operations over more than 30,000 ha ian the Laxe 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 spraving 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 demonstrations by
the ground cteams of the Plant Protection Service and of QCLALAV, to
convince cthem that operations against locusts would not harm their
herds, aiter which thay 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, vreports of large-sczle infestations of
grasshoppers in the prefectures of Moyen Chari (in the valley of the
Mandoul, in the region of Xoumra) and Chari-Baguirmi. The species most
characteristic of humid regions were involved, =specially Cataloipus
fuscocoerulipes, Hieroglyphus daganensis and africanus, Kraussaria

angulifera and Locusta migrator‘a, cthis lacter ia proportions thact
varied from place to place.

73. The FAO plane (a Cessna 188 Agtruck equipped with Micronairs
AV 5000), logistic support of the Plant Protection Service and FAC,
undectook operations in these two prefectures and cthen in the Lake
ragion, until the =2nd of September. Fenitrothion ULY 1t a dose of
250 gr. a.i./ha was used.

74, USAID had signed a contract with MAF (Mlssion Aviation
Fellowship), an American christian mission supplying planes and pilots
{n Chad; MAF worked in September in cthe prefectures of the eastarn
region, especilally duaddal, Batha, and Guéra, which were, at that time,
the most heavily infected bv Oedaleus senegalensis.  The populations
were concentrated by irregular raintall {n low-laying areas, and vallavs
which had retained a certain amount of moisture, that is, the areas
where crops were Zound.
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75. In mid=October, at the time of the mission's visit to Chad,
control operations were being rounded up in Guéra, but were to continue
{n Ouaddai. Possible aerial operations against the last Desert Locust
breeding in November was also under consideratioa.

76. In spite of security great difficulties in these o»erations, the
American team managed to find solutioans 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 l4 October, had managed to treat more than 71,000
ha of crops, using Malathion 38% at a dose o/ 0.6 l/ha.

77. The table in Annex VI gives the results by prefecturs, as of 14
Octoser, of all zround and air treatments carried out during the 1987
Campaizn.

73, A more complete and accurate picture will be provided by the
. tachnical committee of the Plant Protection Service at the end of the
campaign, when all the cperations have f{inished. An inventory will be
made at the same time of unused pesticide stocks.

4.% Assessment of the Control Campaign

4,4.1 The Use of Information in Decision-tak.ng

7

79. One of the greatest problems faced {n Chad is the difficulty in
obtaining reliable data on the basis of which correct decisions can be
nade.

30. The data that reach the Plant Protection Directorate are orften
{ncomplete and imprecise. Because of the great difficulty in traveling
about, and because of the lack of radios aboard the scout cars, reports
arrive lace, and the radio operators, in spite of their jood will, have
frequently not been sufficiently trained to perforam well in such
circumscances. This means that some of the Jata received are useless.

3l. Thera i3, therefore, a real need for tralning of radio starf.
82. NCLALAV has a chief radlo operator and radio repairers who cnuld

undertake such traininyg for the mobile wvehicles used in scouting {n
Chad.

33. ALl operational decisions are taken by the ofiicer in charge of
the campaizn agiinst locuscts and grasshoppers. 3ut during the campaign
he has so many different tasks, and cannot be averywhere at once, both

in the field, and at 1 central decision poinc. deside «<hich, Jduring
this campaign, his “overnmenc requlred him to undertake a1 auaber of
misgions abroad.

34, A number of coordination problems theraerfore arose betWeen Cpe
2lint Protaction 3Services and che NNDR during the campaisn, nd the
wuthorities should define mora cluarly the respective roles of thesae two
hodies, and of the Plant Protection Service and international assistance
in as far 1s concernas tield 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 che good will chat was evident, always allowed such
difficulties to be overcome. All the participants involved 1in
administration, both from international assistance and from foreign
organizations, coordinated their work in the interest of the country and
always souvght and found a practical solution to problems as chey arose.

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

87. The diverse sources for operational funds, and the fact that they
were 1ot always immediacely available, or enough to cover the needs,
complicated the organizational problems that arose during the campaizn.
Occastonally, control operations were held up while awaiting supplies,
such as batteries, fuel, atc.

88. Another wundeniable dirfficulty 1is ¢cthe vrarity of competent
technicians in Chad. However, the situation {s much better than in
1986. Training courses, in Chad and abroad, have brought to cthirty che
number of techniclans in the ?P2lant Protection Service who have taken
part Ln control operations.

39. The orgzanizacion of 3round control must take into account the
structures that exist in the rield, including the ONDR (2rganismes de
Développement Rural) in each sector, and try to regsolve the technical
difficulties that exist during the campaign itlelf.

90. Alr control began at the best aoment, according to the
information available to the FAQ entomoloyist and coordinator. This
coordinator played an essential role in che 1937 Campaign; he took part
in all important decisions and therefore played a real operational role.

91. The logisticlan puz arc Chad's disposal by FAO also actively
particiated {n the campaign and.organized the necessary transport; he
also worked at resolving loyistic problems tfor both zround, and aerial

coatrol operations, with the FAC plane, ia the south and western
regions.

4.4.3 Efficlency

92. [n spite of all these difficulties, the campaign treated nearly
190,000 ha. Ai! specialists agree that these treatments Wwere erfficlent,

93. Whenever farmers had enough time, they afficiently protacted
their cropsg.
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94. The comparative efficiency of liquid pesticides has been shown,
both when applied by hand-held battery-powered sprayers and by motorized
gsprayers. The local control teams and their chief officers wish to see
more ha1d-held ULV battery-operated sprayers available in the field, so
that thay can increase, when necessary, the number of village spray
teams.

95. The evcellent quality of aerial control was born out fn the
field. Micronair AU 5000 adapt themselves perfectly to grasshopper and
locust control. ‘

96. This campaign will certainly have a great effect in reducing
grasshopper populations, because it aust be added to the more natural
factors which did not favour the grasshopper populations in 1987, that
is, poor rainfall and parasitism.

/,

4.5 Eavironmental Impact

97. Vo side effects of the pesticide applications was reported, but
neither was there any ianvestigation of the environmental iampact.

98. Taking into account the low toxicity of the products used, and
the low application rates, chere are unlikely to be major side 2rffects
on birds and mammals, but the possibility of high mortalities ia fish
and aquatic invertebrates cannot be excluded.

.

99. 3acause of the importance of parasites and predacors is factors
aaturaily limiting grasshopper populations, cthe impact 3f  such

treataments on these benefical orgzanisms should urgently be assessed, as
well ay cheir normal role in limiting grasshopper populations.

190. It should be notad that the areas treataed agalnat grasshoppers ia
the Sanelian zone of Chad represent only a vecy small proportion of che
tatal arka of the country, and the environmental side-erffects of such
treatments are therefore lixely to he limiced.

Recommendat inns

-~
.
o

101. For the improvement of control operations in Chad, the =ission
recommends the tollowing:

- Medium-tera support to strangtheniny che ?Plant Protection
Service from 1983 onwards, by increasing the aumber I 123
staff, and by selecting sood technleians v further technical
training, and by providing the service with a budyet surficient
to allow it to undertake a1 campalgn of normal sice.

- Practical trafning for its scafd la che upkeep and repailr of
the radio equipment used in contol <ork.

- To provide the service with  further spraying  2quipment
(hand=neld battery=-powered ULV sorayers, a5 1 raserve or
large-scale aperations) and venicle-mounted radios tor scouting
and raeporting.
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- To keep the FAO coordinator, and entomologist, in his post for
at least the next campalgn, as he has already taken part in
two, and 1is 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 g2neral irragularity of the raians, and,
locally, to zrasshoppers and stem borars, but they are very difficult to
quantify.

103. Ia Chad, experts astimate that losses due to grasshc pers were
relacively limited cthis vear, because of the very energetic control
campaign, and because climatic conditions worked against the {nsects,
narticularly the second gZeneration. On the other nand, there was a
great increase {n the incidence of stem-borers (Raghuva), which are
becoming :zeneralized cthroughout the whole Sahelian zone. It was not
rare to sa2e L0 or 297 of the ears attacked, sometimes by up to eight
insects at a time. No losses to the Desert Locust were recorded. A
auaber of swaralets of Anacridium melanorhodon (tree locust) were
sometines confused with Schistocerca, but had no effect on crops.

104, During Noveamber, a USAILD team carried out a study comparing crop
losses to the various aillet pests.

5.2 Cost/bena2fit Analvstis

115. The fizures available do not allow a cost/benefit analysis to be
dade.

5.3 Recommendations

106. Thare 15 no national system assessing crop losscs. The mission
recommends that such studies be regularly undertaken at the end of the
agricultural season, and that they be as exhaustlve as possible.

e ORGANIZATION AND STRECTURES

h.l Natlonal Commitrees Tavolved

h.lol The Hattonal Coordlaating Commictea

107, The Natlonal Conritnacting Committaee, whi h was set up La 1986 to
deal with che nrveat sroblem posed by srasshoppers {a the Sahel,
functioned veryv woll ia (947,

193, Tts members  iacladed  the  Chadian  authoricies  (the 2lant
?rotection haervice, ONDR, SODELAC, etc.), {nternational orgzani{zations
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(FAO, UNDP, the EEC, etc.), and the representatives of donors and the
NGOs. It met when needed at the request of the Ministry of Agriculuure
during the period when the campaign was being nrepared, 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 solutioas, especially
in as far as regards operating costs.

“6,1.2 The Tachnical Committee

110. The Technical Committee backed up the work of the Coordinating
Committee in operacional mactars. Its members i{ncluded the officers of
the Plant Protection Service in charge of the campaign, the technicians
supplied to Chad by FA0 (an entomologist as coordiprator and a
logistictan), consultaats visiting the country, and the zore imporctant
donors direcclv involved in operations and in logistic problems (USAID
and FAC). It met at the raequest of the officer-in-chargze of the
campaizn to Llook at strategic and operational needs, took decisions,
and, when necessary, referred the matter to the National Coordinating

Committee.

5.1.3 Evaluation
111, The system worked we.l in 1987 under actual campaign conditiéns,
because of the large amount of assistance which Chad had received, and
because of the general good will, availability and efficiency of the

chief actors in this work, whose sole aim was the good of the country.

5.2 Improvement of the Plant Protection Services

112, The Service's staff was incresed from seven znembers i{n 1986, to
ren, 3nd then to a total of thirzy in 1387,

113. A large aumber of its staff members were selected to undergo
traianfiag a: diffecent levels, including in the courses organized by
PRIFAS at Moaspellier and cthe course organized on USALD funds {n Niamey
with the cuoperation of FAOQ.

114, The oquipment left over from the 1936 Campaizn (vehicles, radios
and spravaers) as well as the pescicides in stock, were carefully stored
aad used in 1)87, aor oaly in the courrol campaign proper, Hut 1lso
during zhe period of preparation, tor eyg-pod surveys, and for tralning
courses and che mobilization of rarmers.

115, ™e supplices and equipment acquired in 987 will furcher lacrease
the 3acvlce's capacitvy. A camplece {nventory will be drawn up in
Hovemnber at the end of the Campaizn.

Lo, But these supplies will not be sutficlent L8 the Service {3
called apon Zo mount sizeable campaigns against grasshoppers, 2ven When
nopulations nave recaraed to o aoraal level; such campatgns will have to
monilise the antire resources of the Plant Procection Service and of the
aountry' 3 developmant inscitutions.


http:equipme.nt
http:qiipr,.nt




70

biomodeling section, under Dr. Annie Monard, was set up in Niamey, so as
to be able to immediately use ten-daily AGRHYMET data on rainfall.

125. “nese 4ata, translated into predictions on the basis of PRIFAS'
Oedaleus senegalensis (OSE) biomodel, were transmicted every ten days to
211 che Plant Protection Services in the Sahel and to all the
correspordents 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 operarions.

127. These amzps would ba most useful to the Directors of the Planc
Protection Services as one of the elemeants on which operation decisions
can be taken during the campaign. It is to be hoped that this programme
will continue and grow.

’

A.4 The role of the FAOD

128. The rales of the entomologis:s aad logisticians who were provided
by FAO for the campaign in Ch.i are discussed in section 4.3. 9f
particular value was the Zfact that the entomologist was in Chad from
February on, ia time for the egg-pod surveys, training and the
preparation of the campaign. This made his work aven amore userul.

129. At rheir level, these experts conctributed to an <2fficient
coordination o: the campaizn, and participated in the taking of
scrategic and oparational decisions throughout the campaizn.

130. Their work was 2fficient and fulfilled the mandate that they had
heen ziven.

131. Apart fcom organizational ¢ .ordination, and logiscic and
operational ccordination, FAO also un'artook regional coordination of
the campaign.

32, A0 also participated in oarganizing the campaizn against the
Desert Locust,

133, ALl these activities appearad to have been most favourably
reccived by the Chadiin Goverament.

5.5  Resommendations

134, The Mdational Zoordiasting Committes should hold most of {cts
meaetings 1a the oerisd when the compaign is still under preparacion.
Onee 1 olaa of spericions has hean 2stablished, it need neet only
tarrequeacly luriae che campaign tosels.

135, The Tochnical Oumminres should continue to play an active role
thraughouat the Whole courqse of tae campaign.

13k, The arooany Hf rotatareine the thational Plant Peotection farvice
dhould contiane througn the UNHDP/FA) Yoo ject from next vedar on, over d

Aumber of year+d, with parallel support trom bilateral assiscance.






ground scouting and control teams, increasing to a total of fourteen the
Plant Protection and OCLALM vehicles working 1in the area of
KalalYct-Biltine-Iriba. 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 l6th parallel north, of about 130 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 Kalait began at
the end of August.

147. The area west of a line from KalaT:z to Biltine, that is, the
western half o the area at risk, was noc surveyed.

148. MostC of che control activities took place in the month of
September in infcsted oueds in the region of Xalalt and ian an area of
about 50 xm around this.

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

150. At Jhe hegianing of October, most of the Desert Locust
populations nad 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 ©5f tree locusts (Anacricium
melanorhodon), which posed no danger to crops.

15t. The heliccpter financed by FAO0 (an Alouette II hired from
Gvrafrance) arrived at Abeche or 28 September. The FAQ coordinator and
logistician in Chad and the FAO regional coordinator, in the country on
a mission, used it for scouting from aAbeche. After this, it sprayed a
aumber of voung adults swarms, aixed with late-instar hoppers, in the
eastern region. On L4 October it carried ouc control activitcies over
13,900 ha.

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

- Its effective radius of action (some 2% flying hours) was not
sufficiant, becausa of the enormous area cthat had to bhe
coveared.

= For securifty reasons, it was oblidged o retura to its base at
Abeche wach dav, further limicing the uistances it could traval
while scouting.

153, B8y 14 dctober, contral activities bhetween the end of August and
the beginnlng ot Sctober had been zarried ourt over 41,950 ha by ground
and aerial spraviag, rhe 13,1900 ha rroated by helicopter included.

134, AT the areseat moment, the entire population L5 wdulz, and
Aacariaz sexual uacturity and new infestaticas will soon appear (£
agg=layiany occuars in the region itseltf.  But the swaras may also amigriace



away, and for long distances. It 1s probable that control activities=
will have to be mounted in the Biltine-Kakai't-Iriba-Guereda area.
Ground treatment should continue, supplemented, if necessarvy, by extra
aircrafe.

155. Nonetheless, if very large hopper infestations occurr (of, say,
100-200,000 ha, or even more), it is very unl:kely 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 lLargeau. These unconfirmed reports leave
very unclear the real size of the problam and what may happen to these
insects. The FAO entomologist will continue to follow the situation at
least to the end of November.

157, Intense activity by Schistocerca gregaria ia Chad wmust Ye
expected next year, of the level greater than ian all the campaigns
undertaken in cthe Sahel ian =more cthan 25 vears. It is therefore mzost
important to give Chad th2 equipment, means and specialist scouts
necessary to face up to this new problems.

8. CONCLUSIONS AND GENERAL RECOMMENDATIONS

8.1 Grasshoopers

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. [nternational assistance will no loager be on an emergency basis,
but must countinue, in the more normal way, to support activicies
underway and to build on the recent technical and sctrategic gains of
the Plant Protection Service (including the mobilization of farmers in
Phase I).

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

12 Maintain and strengthen a4 strategy based on zround control

Phase [

- Make farnmers, that {s the villagwe bSrizades, directly
responsible for monitoring and control operations.

Phase ll

- Move to survey and control by the acbile ceams af the
Plant Protection 3ervice, with their motorized spraying
2quipment, and by rthe largest possible number of village
teams.
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Strengthen the Plant Protection Service

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

Give favourable consideration to bilateral projocts in the
fialds of technical training, the supply of macerial, the
construction of buildings, etc.

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

Provide a national operating budget <tfor the Plant
Protection Service, as, by 1its work, it efficiently
prevents crop losses. Continue technical training for the
staff of the PPS a.d standardize 'its equipment and control
methods.

Continue and extend farmer training, so that they Tay take
over theé monitoring and destruction of infestacions 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 progressive improvement of their control capabilities
will 1{nvolve a change from tne dusting bag to the
hand-held ULV batterv-operated sprayer, and this will
require a number of years.

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

Prepare trainer-trainers {ia a whola set of fields,
iacluding scouting activities, control Jdecisions,
logistics, campaign preparation and management, ind che
standardizacion and upkeep of equipment. Such trainiag
could be within the framework of the UNDP/FAQ Project to
reinforce the PPS, or through bilateral assistance.

Supplies and =2quipment

=~ The equipment most suited to the needs of mobilz control

teams {s:

- exhaust nozzle spravers, mounted on six-cylinder

- hand-held CLY 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 1its 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 zround
control operations based on a large numbe. of strategic
stores of small-scale spraying equipmenr, rather than on
the systematic use of aerial spraying.

52 The early purchase and delivery of pesticide reserves

- Fcllowing an inventory of the pesticide stocks left over
at the end of this campaign, it will be nece.sary to
supply, by May 1988 at che latest, sufficient povder and
ULV (20 or 50%) pesticides for control activities in
Phase [; regional stocks for contol activities in Phase II
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-tarm 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 nust
all be financed from agricultural production.

62 The possible use of supplementary aerial campaigns ia the
event of exceptionally heavy infestations in Phase LI

- There always vremains the possibility cthat aerial
operations are necessary, because no long—-term
meteorological prediction, and hence biological
prediction, can be made.

- Bilateral assistance might <consider paving iadustrial

" tnsecticide producing companies and aerial service Qaira
companies to xeep reserves from which they can supply what
is needed when the events justify it. This wmay be the
best solution when locust and grasshopper activity has
returned to more normal level, and the emergency situation
is over.

3.2 The Desert Locust

3.2.1 At the Regionnal Lavel

161, Gregarious Desert Locust breeding has increased this vyear 1in
eastern Africa, on the shores of the Red Sea, in EZthiopia and in Sudan,
and in west Africa, in Chad and MNiger.

152, The situation did noct, however, prove to be as catastrophic as
one might have imagined ian June at the beginning of the rainy season.
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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 uniertaking 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 prafarence for bilateral support.

165. This is regretrable, considering tae tachnical efliciency 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 campaizn,
and the prevention of Desert Locust plagues during the last {ifteen
years, has undoubtadly 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 ensure that the acquired rights of all {ts staff members be
satisfied as soon as possihle after its accounts have been closed and
its goods re-distributed or sold off.

1638. 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 Goverament, which is to itsel:f
assume the respoansibility for the preventive cont~al of the Desert
Locust in {its own territory, through its Plant Protection Department,
could be generalized throughout West Africa.

170. Survey and prevencive control in the gregarization zones of 4Yest
Africa from 1988 on would then relv apon the Plant ?Protection Services
of Chad, Niger, Mali and Maurictania.

171. I[f this solution receives international agreement, every etfiort
aust be made to have it working by the next campaign, so as to be able
to face rhe very real threat of a plague.

172. Without considering how this should be done, the following Iive
points appear important.

- A compl2ate triasfer to these four national Plant Protection
Services, now responsible for Desert Locust preventive control,
of OCLALAY's supplies, buildings, and experienced field statf
(monitors, scouts, irivers).
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- Funds and possible operational support must be provided by
bilateral assistance to each country.

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

- Ragular ratic contacts between the four Sahelian Planr
Protection Services ianvolved should be maintained on OCLALAV's
regional frequencies.

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

173. Such coordination, financed b5y iaternational assistance, could
also use improved but expensive maethods of data gzatheriag such as the
regular photogrammetry of satellite inagery, and computerized

statistical biomodeling of populations.

3.2.2 The Case of Chad in Particular

174. After a very lony period without concrol 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 i{s now underway.

175. The movemenfs of the swarms that result from this breeding waust
be nonitored {immediately after the end of control activities against
hoppers.

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

177. At the beginning of the spring o»f 1383, che possibility of usiag
an alrcraft of the 3ritten Norman BN2 cype for regular aerial survey
should be considered. This aircratt night also perform similar survey

work in the neighbouring Sahelian countries, Nizer, Mali and Mauritania,
if neaded because of the development of the locust situarion at the and
of 1987.
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PROSPECTION D'OOTHEQUES

RECAPITULATION PAR PREFECTURE

PREFECTURE OOTHEQUES/ OEUFS/M2 QOTHEQUES UEUFS OEUFS/ 4 OOTHEQUES OEUFS
M2 PARASITISME/M2  OOTHEQUES  OOTHEQUES  PAR HA PAR HA
ouAbDAL 0.39  172.%9 0.04 19.70 25.90 0.0 10.69 63,902.12  1,725,899.47
CHARL-3AG1URML 3,42 170.71 0.00 58.43 46.43 0.0 30.57 34,175.82  1,707,142.86
GUEKA 4.16 68.54 0.00 5.89 16.60 0.0 6.83 41,648.35 685,439.56
MOYEN-CHARL 2.11 34.76 0.63 0.20 12.59 2.24 0.69 21,053.57 347,589.29
SALAMAT 1.17 20.73 0.00 0.29 21.05 0.00 1.54 11,693.12 267,328.04
BATHA 2.49 25.34 0.00 1.17 10.02 0.00 5.08 24,891.177 253,441.56
KANEM 0.58 8.47 0.01 0.03 17.86 0.01 0.01 5,808.27 84,689.85
LAC 0.20 0.73 0.09 0.15 5.27 0.00 0.46 2,040.82 7,295.92

B
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ANNEX Il
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PROVTSIONAL CONTROL PROGRAMME

»

Prefectures Areas Involved/ha % to treat
Quaddai 67.017 A0%
3ileine 56.230 40%
Barha 62.202 25%
Xanen 36.256 15%
Chari-3aguirmi 109.678 457
Lac 109.000 15%
Guéra 147.063 40%
Salamat 21.625 25%
Mayo-Kebbi 233.370 7%
Moyen-Chari 170.000 20%
Tandjil8 128.469 5%
Lognne Occidental 119.380 5%
151.532 5%

Logone dOriantal

1.403.022 Ha

283,415 Ha

ANNEX

III



ANNEX 1V

REPARTLEION DES PRODULTS LIQUIDES ET SUPERFICLES A TRALTER PAR PREFECTURE

SUPERFICIE MALATHION FENITROTHION

PREFECTURE i TOTALE SUPERFICLE QUANTITE SUPERFICIE QUANTITE
(HA) (HA) (nLir) (HA) (LLIT)

C oUADDAY (ABECHE) au, oo 26,700 16,020 13,500 1,649
£ CHARL-BAGUHIRML (NDTAMENA) 49, 3350 32,700 19,628 16,650 4,500 3
« GUERA (Mian) 353 ,H20 39,000 23,400 19,820 5,195 E::
‘ Hlkflﬂ{ (8ILTINE) 22490 15,000 9,000 7,490 2,024
~ SARAMAT Cat-TEMAN) 5,400 31,600 2,100 . 1,800 4817
« MaTEN-CHARLD (KOUMRA) 3o, 000 22,500 13,500 11,500 3, 1o
vooBATHA (AP D) 15,500 10,500 6,300 5,000 1,350
S RANEM (MY 9,400 - - 5,440 1,470
¢ LAC (Bobg 1n, 350 - - 16,350 4,420
«  avo-FEHE (BONGOUR) 16,1335 - . - 16,335 4,912
x PANDITE (1Al) 6,430 - - 6,430 1,738
r pocodE-acolbe (MoNDOY) 5,920 - - 5,9%20 1,499
© LocoNE CRIENTAL (DOBA) 1,576 < - 7,576 2,047

roraA

283,411 150,000 94,000 133,411 o, 050
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LIST OF DONOR ASSISTANCE

Canada ' TNTAL: (+*)
4,500 . Fascac {=+)
X k *
ZEC TOTAL: ECU 150,200
technical assistance ECU 13,700
200 pairs plastic goggles Usd 4,300
experTt COSLS : ECU 12,000
53,075 kg Fenitrocthicn 3 percent dust 59,974
14,600 L Fenitrochion 50 percent ULV 70,.65

Through FAO

g

X ® i€
EEC TOTAL: 27,000
internal) transpor: of pesticides, supplies
and equipment (local currency) 27,000
x % %
FR Germany TOTAL: 450,000
1 month training Zfor two experts {(++)
raechnical assistance (++)
general operating expenses and
in=countrv transpors: 150,000
1,000 CLY hand saravers (=)
10,000 batteries (>
500 protactive HVerills (=)
30 MT Propoxur {(~)
10,000 1 Fenitrotaion 29 percent ()
7 MT Propoxur {additinonal pledge) (+)
xR
France T™HTAL: FF 3,250,700
30 helicupter :flving hours Ior
. month »! nraspection : (+)
Toar 2 oaircralt aontn {or ahase DD
LI omes, et o !
Aa@LiooDtar T LT L1 L surter 1 August -
addizinna. H.ane $oro lHcust contro. [ )
L e%e LOUTUZ WLTN aBrver (=)
Loee Lidlgon veniold (*=)
Lofellowsnin T PRIVAS L —)
1 PRIFAS mlisi0n ()

A Loglstilian aission (=)

ANNEX V

27,000

.

252,809

-90,000
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made
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n-
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operating expenses

500 TLYA spravers + batteries
1J0 Xnapsack spravers

ground surveillance

egg-pod survey

40 MT Propoxur and Lindane
©),200 1 Fenitrothion 1000

assistence is part of the FF 20 million

available on a regional basis

* x *
Indo :sia TOTaL: 10,000
operating expensz:s
© x x
Italy TOTAL: lit. 308,000,000

4 1.3 MT lorrv FIAT 40 WM

+ spravers

200 knapsack dusters

30 motorized knapsack spravers
20 tractor-mounted spravers
790 masks

350 goggles

350 protecriveroveralls

350 gloves

550 boots

1 MT Acephate/Ortene

1,)00 kg Zarparyl (=Sevin)
3,700 vg Chioropyvrifosy

-

Dursba: .2 oercent d.i.

kX Kk ®
NGO/World Vision TOTAL: {(++)
SU hand-held sprayers

x A %
Swizzerland ™0TaL: 27,200

traiaing on pest control tfor
254 agri-extension agents

UNDP TOTAL: 3w, 000U
gucretiriat :Hr emergency operations

* %« n

“nized Xingdom TOTAL:  URL 9,300

agsistonce Tor Mission Aviation
Fallowshtip “MAF alrcrarst

10,000

1iz. 143,000,000
tic. 32,200,000
lit. 8,000,000
1ig. 25,000,900
liz. L0,000,200
lit. 8,350,000
liz. 1,750,600
lic. 3,500,000
lit. 700,000
lit. 9,500,000
lit. 10,000,000
tiz. 10,000,900

lic. 30,000,000

(++)

27,000

34,900

UKL 9,700

10,000

27,300

2=, 200

23,307



Usa TOTAL: 1,254,261 1,254,261
250 hours fixed-wing operations
and ground support 398,708
airgas, fuel 74,022
ground support for a-»rial operations 30,200
'3 L-wheel drive venicles (5 Jue in May 37) (+)
training at PRIFAS 3,130
senior entomoloyist 7 z/m and
fiald entomologist -+ a/1 191,000
{n-country transport of pesticides 16,500
90,000 1 Malathion 485,930
in=country :transport o:f Maiathion 15,500
« %k %

TOTAL COSTED AID USS 21,522,88.
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ANNEX VI

PROVTSTONAL ANALYSIS OF CONTROL ACTIVITIEZES AGAINST SRASSHOPOERS 1IN 1987

as 2f L4 dctober 1487

PREFEZCTURES GROUND AERIAL TOTAL TREATMENT
TREATMENT TREATMENT 4A
KANEM L.036 L.03b
LAC 2.032 3.000 3.n32
CHARI-3AGUIRMI 3.272 6 .nJ0 14,372
MOYEN-CHARI 2..307 17,300 318,597
Sub-total 26.900
BATHA 19.234 26,770 44,204
OUADDAZ 15.876 11.763 28.039
BILTINE $.387 14.250 19.637
GOERA 12,223 21.000 33,223
SALAMAT Loall - el

Sub-total ~i..83

SRAND TNTAL 38.374 93,143 137,060
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- Nine team bases have been established, each with vehicles, a
radio, motorbikes, and pesticide application equipment.

- &4 radio network to maintain contact wicth survey and control
reams has been set up.

- The pesticides, equipment and personnel needed for the 1987
campaign were in place before the season began.

- Two more airstrips were prepared.

- The Permanent Secretary of the Ministry of Agriculture chaired
the steering committee in 1987.

9. Considerable training to upgrade CPS staff was conducted in 1987,
both in the Gambia and abroad.

8.3 The Role of FAO

70. The r .e of FAO has been of paramount importance in the
grasshopper campaign in the Sahel. FAO has successfully coordinated the
work of donors, the Sahelian countries aund other international
orgaaizations, partizularly on a regioral basis where more than one
country was involved.

8.4 Recommendations

71. Due to a restructuring of the Ministry of Agriculture promoted by
the World Bank, consideration is being given to dissolving the CPS and
absorbing its functions and personnel into the Extension Service. The
missiun does not support the proposal for the following reasons:

- The decision-making process would be more complicated and
slower; prompr actlion is required for pest emergencies.

- The venicles needed for CPS activities would tend to be used by
the extension service for other purposes.

- In budgetirg, the extension component will be favoured.

- Technical research activities, which are the responsibility and
mandate of the CPS, could not be adequatelv managed Dy the
extension service.

- The CPS is more able to administer its technical subdivisions,
such as -he phytosanitary section (quarantine) and the section
Z5r poroduct storage, and %o assurs idequale 2uderl aponizoring
and controli Jf Srop pests.

- A fine reference collection of insects, and the library, need
to be maintained and upgraded, for the use of fieldworkers.

- To preserve its ilntegrity and =sprit de corps, the CPS should
remain a separate entitv; Lo dissolve iz would leave the Gambia
as the onlv county in the region wizhout a distinct CPS.

- The restructuring of e Minilstry
‘nacraased orivatization  and

foAagriculcure wWiid iavolve
J v
J 2
Slrmeri. a1nd toe fneredsing aisuse o7 sesticides is inevitabi=:

»
r2ater sponsisilizy Inr Zhe
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the CPS is equipped and trained to moni:zor and train farmers ina
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-traired agents in the nine
substations, capable of =ffectively dealing with pest
infestations, able to train farmers in safe sesticide use, to
oversee pesticide and spraying equipment and to ensure the
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
purposes as well. A distinct CPS is necessary to coordinate
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
unrealistic to expect village extension workers to assume the
role of a CPS agent, in addition to their own duties.

9. FOLLOW-UP AND LONG-TERM CONSIDERATIONS

9.1 Stocks at the and 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
Food Crop Protection Project (1976 to 1986), a large warehouse at Jendi,
and 3 others at strategic locations, were constructed. Storage
facilities are adequate in the interior, but there is no adequate
storage facility at CPS headquarters in Yundum. Tihe mission wishes to
euphasize the importance of maintaining good iaventory records and
utilizing the older insecticides first. When the mission left the
Gambia, an iaventory of peticides on hand had not vet been made. There
is good storage space [or spraying and dusting equipment; all but the
nine substation ruedios will oe stored with their zemerators during tne
dry season; and most of the motorbikes will also go into storage.

9.2 Preparation for Future Years

73. The evaluation mission strongly recommends the appointment of a
long-term (minimum 2 vears) entomologist to work with the CPS. Other
expertise, in bioiogical control and ‘n nther specialized fields, can be
provided through consultancies when needed.

9,3 Long-term Lmprovements of 2lant Protection Structuras

T Fyrtner sraining is needed At all levels. A service .3 anLy
good as its trainers, and tais aeeds Co %e xept ia wind ind =mpnasiz
in coming vears.

as
ed

75, An adequate hudget must be established 2ach vear. Monitoring on
foot is inadequate: venicles and motor bikes must therefore be operable
and have fuel; 1 petty cash provision would be most useful Zor small
purchases of a miscellaneous nature.
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ANNEX 2
ACRONYMS LUSED
TAO Tood and Agricuvlture Organization of the tnizad Nations
CPS Crop Protection Service
IPM Integrated Pest Management
E:=C Zuropean Econocmic Community
USAID United States Agency for International Development
ODA Overseas Development Administration (U.K.)
r.X. United Kingdom

UNDP United Nations Development 2Zrogramme
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DONOR ASSISTANCE

EEC TOTAL: ECU 170,000
150 knapsack sprayers

3 Micronair 7000

150 pairs boots, 200 procective masks,
200 pairs gloves

14,600 1 Fenitrothion 96 percent uLv

Through FAOQ
DM 240,000

or FR Germany TOTAL:

Provision for 1987 campaign,
covering both Senegal and Sambia

* k X
b+ Italy TOTAL: lic. 253,000,000
1 Fiat Panda 4x4
4 vehicle-mounted sprayers
400 knapsack sprayers
"0 motorized knapsack duscers
90 motorized knapsack sprayers
10 wheel-barrow spravers
2,000 masks
500 gogglies
500 gloves
300 boots
2,000 antidotes
2,000 kg Chloropyvrifos/
Dursban 12 percent a.i.
5,000 1 Malathion 40 percent EC
1,000 1 Fenvalerate~Sumicidin
* kK
5=  Japan TOTAL:  (+)
23 4T Fearcrocaion ol perceat fust
* K %
Y= Japan TNTAL: (+*+)

3 Nissan pick-up trucks

4 Nissan patrols

spare parts

182 motorized xnapsack sprayers

-~

To upgrade PS5

KIS TR R

ECU 60,000
£CU 19,000

UsSD 3,800
USD 104,286

(++)
36,800,000
26,000,000
10,000,200

. 43,200,000

8,000,000
10,000,000
2,309,300
1,000,000
3,000,900
1,700,000

. 20,000,000

50,000,000

. 20,000,000

(++)
(+)

(=)

TTT

-

ANNEX

US Dollars
equivalent

195,397

134,831

200,793
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5>+  Luxembourg TOTAL: 130,000
200 hours CESSNA Agtruck
pecween .9 July and 30 Octcher
x %k *
or NGO/action Aid TOTAL: 133,900
local costs in Phase [ for farmer
brigades in Lower River Division
52 motorized backpack sprayers
3} vehicle mounted Micronair sprayers
protective outfits, 200 of each
( jackets, aprons, masks, DootCS)
1,200 filters for masks
X * *
a+ OAU TOTAL: 21,430
logistic support
* K *x
>+  UK/ODA TOTAL: UKL 173,000
two expert consultants (logistics exp
and spray application expert)
510 hand dusters
140 MT Propoxur 2 percent "dust and cr
X * *
a2+ uNDP TOTAL: 20,000
entomologist
camping gear
Left~ovar oI 1986 funds
x *
b+  USA TOTAL: 631,932
aviacion fuel for Luxembourg planes
PRIFAS training
training for CPS =~ {armers
2 entomologists
i local ecoordinator
I crop luss as5sesment
medical monizoriag
1 omodila a0 L Sdse T1C108
29 moCHroiLes
N0 spravers
.0 dusters
50 tally counters
73,750 L Malatnion 9. percent ULV
and transpurt
©,B50 1 Carbarvl 3evia=a-oil

143,000

15,000
36,000

13,000
(+)

-
-
-

3~
w
o

ert
(++)
5,100

ansport 105,000

(+)
(++)

23,926

9,000

30,385

130,000
facluded above
facluded doove
incliuded above
22,549

3,459

», 00

7.5

260,233
5,790

TOTAL COSTED ALD USS

140,000

133,900

266,563

- 27,000

631,932
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ANNEX ¥

TYE ROLE OF INTERNATIONAL AND REGIONAL STRUCTURES

(Note: this section is common to the reports on Guinea-~Bissau, the
Gambia, Mauritania and Senegal)

The evaluatior mission of 1986 determined that there were two
areas in which the Sanel contries could henefis from regional crop
protection organizations:

- in survey and preventive control operations against the Desert
Locust and the African Migratory Locust;

- for assistance in aerial control operations, when pest
infestations surpassed the national crop protection
capabilities.

The question oI JCLALAV, the regional organization Zor Desert
Locust Control, remains unsolved, and a number of major decisions need
r5 be taken: should it be revitalized; should a new organization be
sreated; or should the stratagy of -reinforcing national CPS services be
‘adopted, so they can ensure preventive control of the Desert Locust in
their own countries and, working together, preventive control on a
regional basis?

This evaluation team therefore recommends a detailed study by the
donor communitv of the issues involved, so as to identify a long-term
solution to the problam. Some considerations are:

- At present, OCLALAV depends for funding on 1its member
couatries, but £his has not ia the past been sufficient 2

assure operations. Moreover, its member countries nave 4n
inordinate influence on personnel management witain JCLALAV,
and it is difficult to dismiss inefficient personnel. 7o

succeed ia its task, the institution must have administrative
and finanacial autonomy.

- A number of new techniques and products are available which
could improve survey and control strategies. These include cthe
increased use of computers for the mathematical modelinyg of
population dvnamics, remote sensing, new mechods of biological
control, and aew insecticides and the use 2f juvenil2 normones

{9C ¢oatro. 2urn0ses.

- A adeguaze round suarvel Z4pacizy L3 essentid. L e
preventive control i tne Desert Locust and oHther migratory
pAsts.

- Anv aerial intervention capability, to he cost =2ffactive, would
have to bSe utilized in both agriculcural and public nealth
WOrK.
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COINT FAO/DONOR REVEIW OF THE THE 1987 GRSSHCPPER CAMPAIGN

GUINEA-BISSAU

L. ACKNOWLEDGEMENTS

1. The team is grateful for logistic support ‘rom FAO, including
transport, entry and departure formalities at the airport, and the
oreparation of an agenda which made optimal use of the mission's time.
T™he FAO Consultant Entomologist, Mamadou Diallo, provided valuable data
and reports.

. Thanks are due to USAID for transport on several occasions and
or office”space louned to facilitate preparation of this report.
Mr. Bruce Thomley, USDA Acridologist, was especially helpful, and
accompanied the mission and Crop Protection Service staff to the field.

-
-
-

3. The active cooperation of the Crop Procection Service was very
auch appreciated. The virector of the CPS was particularly attentive to
the requests of the team, providing documents and gziving valuable
information, personallv and tarough his staff, which greatly facilitated
the evaluation.

2. INTRODUCTION -

4, The northern half of Guinea-Bissau contains rich agricultural
land, enjoys abundant rainfall (averaging 1,000 mm per year), and has
the potential to become entirely self-sufficient and ar exporter of many
agricultural products.

3. A vigilant Crop ?Protection Service (CPS) is essential if this
potential is to be realized. Every vear, there are losses due to
various pests. Significant losses due to grasshoppers occurred in 1986
and the CPS was unable to cope with an outbreak which covered some
87,000 hectares.

A The Government of Cuinea-Bissau therefore requested donor aid for
:he funds and the inputs necessary to mount an effective control
campaign agaianst grasshoppers {na 1987. Donor suppo t was forthcoming

from the FAOQ, the USA, tne EEC and ILtaly.

7. This report reviews the Crop protection capacity in Guinea-Bissau
and maxes recommendations for the vears ahead.

3. THE EVOLUTION OF SRASSHOPPER POPLLATIONS IN 1937
3.1 The Weather

2. ~ha first rains fell at the beginning of che month of June.
Though satifactory in volume, they were badly distributed, both in time



and in space. YNormal rains fall in the month of Jjune. Ia the northern
province, raiafall in July was slightly higher than average, but, in the
southern province, it was 100 mm less than average. During August,
rains in the eastern province were higher than thu¢ nords; in the nortnern
and, above all, in the southern province they were less than the norm,
but the number of rainy days was average. In September, rainfall in the
chree proviaces was excallent and much becter than last vear, and
rainfall continued to be normal in Octuber. 1Ia generai, raiafall ia the
1987 rainy season can be considered as excellent.

9. Climatic conditions therefore favoured the crops during their
growing season. production of the crops already harvested was very
good, including maize (50% of the area cultivated), millet and early
sorghum, upland rice, ground nuts and cassava. There are good prospects
for planted—out and irrigated rice, “souna” millet (the Wolof name), and
for late sorghum.

9. Little crop damage has been noticed, apart from some attacks in
July by Zonocerus variegatus in the centre of the country on both sugar
cane (25. damage) and cassava; and, between 15 April and 15 Mav in the
region of Bafata on 15 hectares of yegetables, by 2ad and 4th generation
hoppers at a density of 50 to 60/m~ (and 30% damage), and on 3 hectares
~f ocra, by hoppers of the 'nd and 3rd stage at a density of 13/m”.
vVillage teams which hwad had basic training and were equipped with
dusting bags, a. well as the mobile units of the Plaat Protection
Service, were able to protect, with a few exceptions, all other crops.
Heaviest losses were (O cantharides in cereals and to the cassava
mealy-bug. -

1.2 The Grasshopper Situation

il The grasshopper situation and the problems of plant protection 1in
general fall under the plant Protection Service in Bissau (which has the
following divisions: antomologv, phytopathology, control operations,
training, and administration, &9 which iz is planned to acu legislation
and quarantine, aad biological control). Its field personnel 1is
discributed over four zones: zone | in the northern province, with .J
officers, zone 2 in the eastern province, with 9 officers, and zones 3
and 4 ia tae southern province, with 8 and 3 officers respectively.
Grasshoppers are a problem only in the north and eastern provinces, that
{s, in zones l and 2. .

L2 As noted in paragraph 10 above, Zonocerus variegatus hoppers of
the 2nd and 3rd ianstars, at heavy densityv, caused damage o vegetable
crops between .5 April and .5 May in the region of Bafaca. The earliest
natzning of other specizs wWas npserved in mid-=Julv at Bissora, <3 zne

qursa wl 3is3adu. Tirener aatcniags ovcturr2d (noBany 5iotanes I e
norta and eastera provinces.  The MWOST aUmMEINUS and wideiv r2pr=2sented
species were Xraussaria angulifera, Gastrimargsus africanus, 2lata.oipus

fuscocoerulipes, Xraussella amabile, Catantops sp. and Hieroglvonus sD.
Hatchings occurred over 4 number of weewxs. Hopper densities in the bdusb
and in millet and sorghum cultivations Wwere of between L) and 99
individuals/m~. As the Plant Protection Department was aot vet readv to
conduct controi operations, crops dere srotected only bv dusting by
village teams-
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13. Ta August, 37,000 nectares, mainly bSush, were ianvaded in the
norta-west: cacheu 10,000 ha, Jvo 40,9000 ha, Bafata 35,000 ha and, Gaba
2,000 ha. Average densities were generally bdetween 1) and 30/27 and
reached 90/m~ near the village of Cadjambo to the east of farim. The
most commonly represented species were Cataloipus, the two Hieroglvphus,
Xraussaria and Homoxvrrhepes punctipennis. Hoppers had reached the ith

and S5:h instars. The tfarmers continued to protect their <crops witn
dusting bags and the Plant srotection Teams carried out control
operations over large areas with motorized «napsack dusters and
sprayers, mostly of Italian make. Yo application equipment for
large-scale work, such as exhaust nozzle spravers, wWas available, and
rhe two Micronairs thac had recently arrived could not be used Dbecause
there were no vehicles on which to mount them.

14. In September and October, most of the harvests had been gathered.
There remained only the late millets and sorghums, as well' as
ground-nuts aad irrigated rice. Manv of the grasshoppers had aow
reached the adult stage. On the recommendation of the Plant Protection
Service, the farmers attempted to protect their crops by surrounding
rhem with a belt of dusting. The ?lant Protection Teams continued their
control operations, sometimes craating again the areas tnevy nad already
treated.

i3 The Plant Protection Teams nad treated 5,200 ha by 20 Octobder
1987; in the entire 1986 season, they treated only 3,000 ha. Precise
figures as to the areas treated by the farmers were not xept, but these
amount to total some 3,000 hectares.

3.3 Egg=-pod Surveys

i5. ™e FAO consulcant, Mamadou dury Diallo, first gave the staff of
the Plant Protection Department an introductory theoretical course, and
then accompanied them on an egg-—pod survey between L7 April and 15 May.
! aumber >f niotopes ia 32,900 ha in the anorchern and eastern regions
were samgled: 157 egg-pods ,were collected, and the average density
ranged between 7.5 and ~.5/m" 1ia che czones of Bafata, Jyo, Cacheu and
Gaba. Thirty-four of these egg-pods had bee parasiced. Caged egg=-oods
proved, on hatching, to be of Cataloipus fuscocoerulipes. Further
egg=-pod surveys would be carried out in December this vear for the next
campaign.

1.4 Fffacts of Control Operations on 2opulations

7. Control operations aimed only in protecting crops. Thev were
arg=ly successtul, and wuch appraciataed by farmers. . Without poweriul
sraving 2guipaent, Iners Was 1o wav o7 attackiag =ither “hle hoppers or
ne A¢ULl JTis3noppers, @il sometiaes reacied densiles o7 1 nu@dders S
19zwen  iadividuals per square  defr: L N2 auge lguLTivatad  Ar24s.
These populations will thererore carty over almosc ingacs L1td the ne
vear. The main species iavolved, which mostly nhave but one generation a
vear, are Largely sedentary, and do not move much above tielr bHiotopes.
Sonetneless, some movements DY Cthese populations under tae zawe forest
cover towards cultivated areas have seen observed, which means that new
sontrol operations will be necessary in flelds alreadv treated towards
the end of the season, and these will concinue until laving has ctaken
alace.
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3.5 Residual 2opulations at the Znd of the Season

8. As indicated above, the residual oopulations are very Large in
the northern and eastern regions of the country. The vervy small area
actually treated in relation to the total areas invaded by grassnoppers
makes it difficult, ia fact, O use the term, “residual”. on
20 October, ¢to the east of Farim, the wmission noted very dense
concentratioms of very voung-winged Cataloipus. An area Of 22,000 na,
in three zones, at Cacheu, Oyo and Bafata, showed densities rangiag
between 10 and 20 per square metre.

4. MONITORING AND RAPID WARNING SYSTEMS

4.1 The Performance of the National Monitoring System in 1987

19. Egg-pod surveys before the 1987 campaign were carried out too
late (17 april - .5 May). This should not be the case for the next
campaign.

20. The monitoring system is concentrated upon control operations in

cultivated areas, and is not able to monitor the enormous bush areas,
because of the lack of both equipment and staff.

21. The lack of radio communications within the country made it
impossible to set up a rapid warning system. For the grasshoppers in
Guinea-Bissau, the long period of immaturity of most of the species in
question usually allowed control operatlons be mounted in time, but a
number of crops, nonetheless, suffered damage.

22. The presence Of crop pests is reported on a monthlv form, of
which thnere are three copies, the first co be xept bv the observer, the
second for the Plant Protection Supervisor in the zone, and the third
for tnhe Plant Protection DJirectorate iq 3issau. One form covers both
grasshoppers and otner insects. Another is used for plant diseases.
The form for gzrasshoppers is verV incomplete as it does not request
information on the instar, densities or .ireas iavaded, or on sexual

maturity.

4.2 The Use of Information for Control Operations

23. As the svstem for transmitting information is aot verv effective,
control operations are mounced in a disorderly, blow by blow way: an
{anfestation monitored by nae slant protection Ceam may in facc Ne
treated by ano<her U=am.

o 3 Zealaanion Ang Xelommenddlions
24, ') The absulute orioricy is ro provige 1 radlo receiver-
transmitter ia .zach of the four zones [or communications with
rhe Plant Protection Directorate a1t 8issau. A rotal oI six

radios snhould be iastalled before the beginning oI tne 1988
Campaign.
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2) A helicopter should be used for about 15 davs at the beginning
of the month of August 1988 (some 30 iflying hours) to monitor
the very large areas of uncropped bush.

3) A new reporting form for grasshoppers should be developed, and
should be based upon the form recommendad by PRIFAS.

5. TRAINING

5.1 Trainj-g in 1987

25, The foll. 2 training was organized in Bissau:

1-2 April Tre.aing by an ORSTOM scientist from Dakar of CPS senior
staff in nematode control.

April A two-week annual training course for 30 CPS agents, in
subjects including preparations for the agricultural
campaign, and insect and slant disease identification;
fastruction in agg-pod survey techniques was also given by
the FAOQ expert. The eyg-pod surveys were then carried out
between 9 Mav to 21 Julv.

May A team of American and Senegalese scientists from
Senegal's Agricultural Research Institute (ISRA), 1in
collaboration with senior CPS staftf, conducted a two-week
tralaning course on storage techniques and pest control in
numerous villages.

20-24 Julvy 25 CPS agents werz trained by the FAQ expert and by CPS
stafs in grasshopper identirication and control, in the
safe and efficient use of pesticides, in the estimation of
iafestation densities and areas, =2tl.

29, tadividual ©€P$ agents throughout <the <country conducted <farmer
training on the safe and etfficient use ni pesticide. During the dry
geason, the agent at Bafata conducted farmer training on garden pest
control.

27. The training officer prepared an information bulletin for
distribution to all CPS agents, and is prepariag a booklet on insects.

5.2 Training lNeeds
9. ~uined=-8issau curreatly nas six people under long-term craining
fm =afomoLoz ins Slant Satnollly o lnne Tnlted Sracas, Two o whom wlll
raturn oY Jdauary, e
9. The oresent senior staffoare iaoaeed o7 short-term training, and
3 few should He sent to studv for advanced degrees. Short Cern tralning

'
Tal

is5 neaeded in crasshopper Siology and identication, manageaent, oxtension

and traiainy technijues, the production 37 audio=viswal materd

yarcebrate pest contral, rapld alert svstems ind radio use. A
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one person should be selected for training in radio repair, in
anticipation of the setting up of 3 future radio networx. The C?S
dirsctor is also hoping o upgrade the technical level of the ragional
CPS supervisors by boch short and long-term training.

30. e ctraining offijcer should bde Iurther inscructed in training
sethods, ane could profit Irom a visit to the Dakar Training Centre and
the Cambarene Horcticultural Centrz2. The iastructors chere snould
provide her with examples of their training calendars, budgets and fact
sheets. Ideally, technical assistance should be provided to train her
in the coordination and planning of the course curriculum, and in their
implementation, etc.

3L, The Bissau CPS has the potential to greatly extend its training
activitles. The laboratories are well-equipped and wmaintained, aad
there is a large conference room available. Pesticide and equipment
storage is exemplary. whilst the Dakar Training Centre is a regional
resource, tnie special needs of Guinea-Bissau (language, ecology,
epidemology) require an adequate local training facility. The existing
facilitv, financed by USAID, is adequate, but technical assistance is
needed to organize tralaing programmes, and to procure and produce
materials. Given the abundance and diversity ot the grasshopper species
in Suinea-Bissau, the Bissau CPS could be used for regional zrasshopper
training seminars, Lf lodging for participants could be provided.

2. Wwhen a4 radio network is installed, to allow rapid communications,
CPS agents will need training in radio operation. They at the moment
need further training in the correct use and calibration of the
pesticides and spraying equipment donated for the campaign, and in
species identification. when vehicles are obtained, on which to mount
the Micronair spravers, training in their use and maintenance will oe
required.

3.3 Recommendactions

33.

-
~

A training budget £o permit the productinn and procurement ot
training supplies and materials.

2) Technical assistance Co plan and coordinate the training
programme .

3) Long-term rechnicail assistance, in the Jorm of an
antomologist, by praference d srasshopper expert, Lo work with

CPS sta:if in population monitoring and control. It the
entomoloyist has training experience, fz 0 she 2ould also
Sglfil racommendation WO 1DOVH.

- Shorcg=term LTaialay 10T SenlJr SLas7 15 descrioed 1dove, add
advanced  Jdegree  programmes  Ior o selected senior stalil.
Short-term ctraining or  fieid stazs in  Wiger, or in

dontoeilier, france.
3) Fuads snould »e allocated ‘or follow-up activities by senior
staff who would supervise CPS ageats lo conducting Cfaraer

training {4 the villiages.

n Contiaued traiatng of farmer drizades.
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5. CONTROL OPERATIONS

.

5.. Organization 2f the Campaign

Ja. Followiag heavy grasshopper densicies during the .986 crop vear,
iq Januarv 1987 the CPS analysed the requirements for grasshopper

~ontrol in the 1987 season and srepared a programme. A National
Zampaign Coordinacor was appointed.

35, Ta April, a seminar was held at the CPS for the scouts who would
aonitor cthe incidence of zrasshoppers. In May, village brigades were
:oramed in those areas where infestations were expecred, and equipment
and insecticides were transported to strategic locations.

36, The plan for this vear included the organization of farmer
brigades working with the CPS teams and trained in the use of sesticides
and application techniques. With the appearance of the first nymphs,
2roooxur 27 dust was applied with bags and dustiag equipment. Follow=-up
rreatments were to be made, as necessary, using wettable powders and CLv
soncentraces of Malathion and Fenitrochien.

av. A US Department of agriculcure acridologist was seconded to Wwork
sizh the CPS for four months from July Zo the end of dcrober.

38. Requests for assistance were made ia January, and the donors,
(Italy, the USA and the EEC) responded generously. FAO played a ma jor

role in coordination and in the provision of technical assistance.

6.2 Funds and Inputs made available

ia, ™e funds aad inpucs made available ire shown ia Annex II.

4.3 Control Acczivities Undertaxen and Areas Treated

-J. ™na areas of Llafestation can de seen in Annex Ilz. A total of
5,000 hectares was :reated by CP5 teams, as Inllows:

Barfatd 1,795 nectares
Gabi 986 hectares
Oio 3,000 hectares
Cachen 219 hectares

Total: »,900 nectares

4l “he insecticides used were Fenitrotnion 967 ULV, Propoxur 75%
wetsabie powder 1nd F2niIrotalon 3, dust.
-2 e farmers, isiag tusc 9Dags and 3% Teailrotaion, oredced IV

necrcares as -oiLlows:

Jafatd 343 nectares
53400 250 nectares
Dio 1,930 nectares
Cacnen 257 hnectares

- —— o e ot o oy

Total: 3,000 nectares



159

3. on 20 October, the mission, accompanied by the Director of the
CPS, several members of als staff, and the USAID acridologist, visited
the area around Farim (Ovo Region). Grasshoppers were abundant and were
migrating into grain crops such as rice, sorghum and millet. In several
villages, farmers were undertaking follow-up appiications, and the CPS
brigades repeat applications in high density areas.

5.4 Svaluation of zhe Efficiency of Control Activicties

44, Communication between the CPS headquarters and the field posts
oroved inadequate. The request to donors for a radio network in 1987
was not met. The talephone system is unreliable and much time is lost
in trving to communicate with 3issau.

45. inother serious handicap was the lack of 4xa pick~up trucks to
transport equipment and matarials. The CPS had requested eight Toyota
Land=Cruisar pick—-ups and two seven-tonne trucks.

wr The willingness and morale of the CPS staff were noteworthy and
much was accomplished in spite of difficult f{ield conditions.

a7 Te insecticides used were most effective, resulting in very high

grasshopper mortalities, but Eag?ers Ty be applving excessive amounts
- . « 2 .

of dust, particularly on voung . to 3 instar hoppers.

6.5 Evaluation of the Pesticides, Spraying Equipment and

Aircrart Used

48. The most widely used pesticides, which were all choscn by donors,
were Fenitrothion, Malathion and Propoxur.

49. A coasistent problem has been the incorrect or insufficient
labelling of pesticides received through FAO from other countries. The
drums oZten bear neizner cerzificate of origin nor date of manutacture.
Moreovar, the team noted druams labelled "Fenitrothion”, sent Irom
Senegal, whicn, Irom tneir smell, were Jefinitely not Fenizrothion.

50. The spraying equipment donated by Italy and the TS proved
efficient and appropriate, but two Micronairs could not be used, due to
lack of vehicles on which to mount them.

3. Mo airerafz were used in Guinea-Bissau, as the farming areas are
terspersed wich a4 thick "park savannah”, where even blanket sprayving

in
would not be effective.

~.n  EZaviroaomenta. ‘mpact

2. Ticea tae srae tensizv and tne irregular distribucivon o :Irop
lind and waterwavs, aerial spraying was not considered pracczical ang
srherefore n1ot ra2quested by the Miniscry of Rural Development.
Large-scale 3round operations were aot sossible, because o vehicles
appropriate for aounting Yicronairs were available. Hence, the
creatment of ca. 9,J00 ha by the CPS und farmers was carried out with
nand-neld and knapsack spravers or dusting bags onlv. No cases of

- n
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sickness or pesticide poisoning were reported, and use of protective
clothing was strictly enforced by CPS agents. The Bissau CPS stafi is
acutely aware of pesticide ctoxicity, and conscientiously ensures cthat
farmers keep children and animals awav Irom treaced fields.

33. All »esticides brought inctc the country must be approved by the
Department of Agriculcture, and there is no commercial supplv, thereiore,
1s in the case of the Gambia, only donor-approved pesticides of moderate
toxicity were available. The CPS Director is currently reviewing
pesticide and quarantine legislation in other countries, in order to
formulate a policy for Guinea-Bissau.

Sa. Pugticides are removed Irom barrels by manual pumps, both at CPS
headquarters and in the interior; mouth-siphoning is never practiced.

55. The disposal of pesticide containers is undertaxen bv CPS agents.
Bags are burned, bottles and plastic containers broken and buried, and

drums are washed and recvcied as fuel containers.

5.7 Recommendations

56. 1) ALl pesticides should be correctly and completelv labeled and
be accompanied by a dated certificate of origina.

2) Spraying equipment should be accompanied by surficient spare
parts and calibration equipment.

3) Unimogs or a similar type of truck should be provided on which
to mount the two Micronair unicts.

4) 4-wheel drive pick-up trucks are needed for secoandary CPS
stations.

Storage facilities are needed i{n the interior of the country.

s
N

5) The creation of a radio networx is essential. The teanm
recommends eight radios <for seven <{ield posts, one for
headquarters and one ina reserve.

7) Continuous follow-up training is necessary at all levels.
Repetitive training rtor farmers Is of paramount importance
and, during times'of treatment, operations should be monitored
by a CPS stari member wnenevey sossible, 30 as [0 prevent
excessive dosages.

.1 Repoart on Zrop Losses

5
37 Despite heavy grasshopner zounts Jf up 20 99/m7, the 987 narvest
was good because of Iavourable weather, good rainfall, and tne fact that
grasshoppers fed predominantly on natural wvegetation, principally
grasses. Bv tne time migration into cropping areas took place, cthe corn
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had been harvested and the millet was mature. At the ead of the
mission, sorgnum damage by cantharids was occurring and spraying was
continuing in the Vio region to protect groundnuts. The most Irequent
estimate of losses proposed by CPS staff was of rougnly 57%.

7.7 Cost/Benefit Analvsis of Control Activities

58. A cost/benefit analvsis of 1387 only is not possible as the value
of the pesticides, equipment and venicles provided will be amortized
over a number of vears, and as it is difficult to put a value on the
degree to which the CPS has been strengthened.

7.3 Recommendations

59. As in the other countries visited by the mission, a definitive
methodology 1is needed to determine crop losses and assess the
cost/benefit ratio for different crops with precision.

3. ORGANIZATION AND STRUCTURES

3.1 Role of National Steering Committees

60. In Guinea-Bissau, only three donors (USALD, EEC and Italy), were
involved in this campaign. USAID and FAQ were in continuous contact
with the CPS, though no formal NSC meetings were held. The Italian
representative is based in Conakry, Guinea, and has not been in contact
with the CPS. Consequently, at the time of the mission, no information
was available on those items promised by Italy which had not yet
arrived. An unfortunate consequence of the lack of formal meetings with
other donors is that L10,000 ECU earmarked by the EEC for Guinea-B8issau
were unused, and so were reabsorbed into the regional budget.

L. Tha (PS includes a senior starfi of scientlsis {antomologist,
plant pathologist, iPM exper:, quarantine expert, and nematologist) and
a staff of technicians ia the interior. The country is divided into

four agricultural zones, each with a CPS Supervisor. Within each zone,
there are several regions, each with a CPS Section Chief. The entiiz
CPS staff totals Ah. Some staff are located on the coastal islands, and
a CPS motor boat {s used to transport pesticides, equipment and
personnel.

8.2 Improvements in the CPS since 1986

nl. The Bissau ©PS Headquarters is aow located in 2 farmer school
sui.ding renovates uv USALD, which was inaugurated in aprii 1337, The
Juioding nouses WdmLALsSITALLYe 5ffices, 4 LLorarY, 4n =2niomoldgy 1nc i
5.1AC  pAtA0LDgy  Lddoratory, | Saraisaed  confaer2nce  Toom used DT
training, and 1 <ifzhen adie €O fond larze groups of trainees. A nd Xwn
generator nas been installed, and electrical work is scill ia progress
sn the building. ©SAID 1lso provided a minibus Sor personnel Iranspors,
which has zreatly improved attendance and morale. There {3 1 tfepalr

area next to cthe generator housing, which is used or tne repailr of

motorcyvcles and soraviag =quipment. The pesticide warehouse 1s 2 model
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of organization and good storage practices. Pesticides are scored on
pallets, and a =manual forx lifcz is ia use. The building is properly
ventilated and secure, and there is =vidence of zood iaventorv controi.
The Bissau (PSS was the most lmpressive seen py the aission visiting
Gambia, Guinea-Bissau, Mauritania and Senegal, and a tribute Yoth to the
USAID entomologist who spenz several vears coordinating tche (rop
Protection Project, and to the C?S Director, who is both competent and
dedicated.

nl. Efforts are being made to secure and refurbish abandoned
buildings in the interior of the countrvy to ensure proper regional
pesticide storage. One such building is already functional.

8.3 Role of International and Regional Structures

4. As aerial sprayiag was aoC considered appropriate for
Guinea-B8issau, many of the logistical considerations needed for other
countries were not necessary. HYowever, the donor communicy could have
vastly improved Cuinea-Bissau's wmonitoring and control capacity by
oroviding a radio networx and veniclaes for transport in tne interior.

8.4 The Role of FAO

23, Guinea-Bissau iLs a reservoir Ior numerous grasshopper species, .d
numbers that surpass anything members of the mission had ever seen.
Whilst locust outbreaks are unlikely, the grasshoppers species can and
do cause considerable crop damage. Given that there is a basic CPS
infrastructure, which has been strengthened by USAID, and a professional
CPS staff, FAO could take advantage of the research potential ina
Guinea-Bissau while providing technical assistance to 1ift the CPS'
intarvencion capabilities to a degree of efficiency rare in developing
nations.

3.3 Recommendations

"0, 1) The Steering Committee, however sgail, should have regular,
fornmal meetings so that all parties are xept up to date on tae
situation.

2) Radios and trucks should be provided so that donor-supplied
equipment and pesticides can hWe bhetter used, and a rapid-alert
annizoring system installed.

1) The FAO grasshopper specialist srovided for zne 1987 campaign
s gscneduled to leave ia December. - He should be aquicsly
2nla

slac=d 50 naas tae surveillancs Worx lontinues, aspecially

camdens LT SopL L 1T 00s )08l TS Al

and cne aewd THr TIaLaing tez=raining 222-20¢ 11CLlenlz 10d

monitoring tecanlques.
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Q, FOLLOW-UP AND LONG-TERM CONSIDERATIONS

9.1 Stocks at the end oI 1987 Campaign

97, Sunstauntial quantities of insecticide are in place for nex:
vear's campaign. The CPS estimates it «will not require additicnal
quantities. As of October 22, an inventory nas ret 9 be taken and

spraying was contiauing in neavilv-inrested areas.

9.2 Preparation for Future 7Years

68. A 2lear need, already stated, is to establish a CPS radio network
in order to communicate .rest incidence more =ffectively and to improve
the logistics of pest control.

9. ~ Further training at all levels should be countinued.

70. Due =5 the difficult cterrain and virtuallv inaccessible
croplands, helicopter surveillance should be undertaken in August 1988
to determine the levels of 3zrasshopper {afestation which, from all

sadications, will be aign in the 1983 crop season.

3.3 The long-term Ianprovement of Plant Protection Structures

71l The CPS would welcome short-term acridologists and training
expertise to assist In future campaigns. but the idceal solution is to
use the long=-term services of an entomologist, as was the case with the
USAID entomologist, Carl Castleton, who was in Guinea--Bissau for several
years and greatly assisted in creating the infrastructure of the CPS.
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LIST OF DONOR ASSISTANCE

EEC TOTAL:
technical assistance

50 Holder 45 HP sprayers
5,000 dusting bags

36 MT Fenitrothion 3 percent dust

ECU 155,000

Through FAC

o+

b=

arriving L1/7 N Usb 28,500
60 MT Propoxur 2 percent dust ECU 80,000
2,000 1 Fenitrothion ULV (supplementary) ECU 13,000
1,000 1 Sumicidin ECU 14,000
x X X

ltaly TOTAL: lic. 195,500,000

2 Toyota 4x4 pick-up Lit. 50,000,000
200 knapsack dusters lic. 8,000,000
500 knapsack sprayers lic. 30,000,000
10 motorized kn .psack dusters lic. 5,000,000
90 motorized kaapsack sprayers lit. 45,000,000

100 masks

ECU 3,000
USD 19,000
=CU 3,200

lic. 500,000

100 goggles lic. 500,000
100 proteccive odveralls lit. 3,0C00,000
700 boots ‘ic. 7,000,000
100 barrier cream lic. 500,000
2,000 kg Propoxur 2 percent liz. 8,000,000
1200 xg Carbarvl ({=Sevin) itn. 1,000,200
100 1 Malathion 30 percent EZ.C. 1iz. 1,000,000
1,000 L Fenvalerate-Sumicidin 1iz. 20,000,000
x Kk * .

USA TOTAL: 283,287

hicvelies 25,000
venicle spare parc:s 50,000
fuel 12 000
trainiag ~,000
|anag=men: supnors 39,200
3peCITi004. =MDensues 22,0
camping -=2guipmen:c 33,0046
spravers +J, JUU
3,300 L Caroarv. ind tramsport 24,250
7,500 1 Malatnion and transport 32,937

TNTAL

COSTED AlD

ANNEX II

LS Dollars
equivalent

78,012

.....

283,287
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JOINT SAO/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGYN
MALL

INTRODUCTION

1. Because of the very heavy grasshopper infestations ia Mali in
1986, 484,000 ha were sprayed from the air. Aerial control did not, of
course, cover all areas attacked, so the risk of infestation in 1987
remained large. As in 1986, Mali requested assistance Irom Ile

internationzl community to mount tae 1987 Campaign against zrassnoppers.

2 The mission would like to thank all those who received it and who

provided it with information on the 1987 Campaign.

2 EVOLUTION OF THE GRASSHOPPER AND LOCUST P20PULATIONS

2.1 Rainfall

3. The areas :hat are most at risk to grasshopper infestation are
the zone of Kaves-Yélimané (the north-west), rhe naorzhern area (Nara,
Mourdiah, Dilly, Ballé), and the region of Mopti. In ali these areas,
the rain that fell in May was insufficient. During June, rainfall was
low and irregular, except in Mourdiah, San and Koro. Nonetheless, the
rains that had fallen produced favourable conditions for the hatching of
egg-pods. During the first decade of July, rains remained poor and
irregular, with pockets »Of drvness in the areas most at risk to
grasshoppers. Then, during the second decade of Julwv, rainfall improved
at Kaves, Yélimané and Nara, wnile at Mooti, and in the laxe region, drv
condictions continued, and, on 17 Julwvw, rains fell throughout the
aorth-west of Mali. This improvement in the rains did noc carcy on into
rhe third decade of Julv, and the amounts r:ceived duriag this period
were relatively low. During the month of August, in all regions except
at Gao, rainfall improved, even thougn it remained less than normal, and
this situation continued into the month of Septembar.

(%)
to

The Grasshopper and Locust Situation

2.2.. Grasshoprers

4. At the beginning of Julv, very local and low densizv hatehings
were observed in the north-west (Haves=Y&limané), north (Mourdiah, Nara
and Dillv), and in some parts of tne region of Mcpti, where i fow adult

Jedaleus seneziizasis were noted, wnich shows Inat some r1ins JusT o hava

Sgli2n ia tnis ared at the begianiag of Mav, =2ven thouzn hew nad aoc

been regiscered bv the Nationdl Meteoroiogical Service. Iowards tae enc
i =he month Hf June, avmph densities of between 2=5/m” /2ad and 3Jrd

{nastars) were noted in the north-west in natural wveyeration. AT Zne
same time, in the northern area, Jedaleus senegalensis nvmon deasizies
f.st o9} -tn instars) were 3N about -l in ., the

dillv-Alasso-Djad #bougou Bola triangle, densities reached 29=30"m ",
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3. Tn the month of Julv, large stretches of aatural vegetation in
=he north-west ,area were infested with aympns at relatively low
densities (L=3/m”); by the end of the month these densities had risen to
©3-20/2" in certain seccors, and a aunber of adults had beea noted in
the south of the area. The following species were involved:

- Xaves sector: Jedaleus senegalensis; Aiolopus simulator
- North Yalimané sector: Oedaleus senegalensis; Acrida SD:
Catantops SD.

Control operations in these sectors were carried out bv the village
brigades which nad been crained and organized by the Stromme Foundation
of Norwav: 40,000 ha were covered bv 49 village brigades. During the
same month, in the northern area, some hatching of Kraussaria angulifera
was noted to the south-west of Mourdiah, in the sectors of Dilly-Alasso,
at densities of 4=6/m”. In this area,, young adult Oedaleus senegalensis
at densities of between ! and 20/m” were also observed; in certain
sectors, the density reached 50/a”. serial control was carried out over
53,430 ha.

. Ta the Mopti region, Iollowing the low rainfall of the month of
july, the grasshopper situation nhad remained calm, with onlv veryV
localized low density infescations (lst instar nvmphs at densities of
2-3/m"~, and voung adults at densities of less than 1/a"). In the
Markala-Niafunké area, in July, Oedaleus senegalensic nymphs of tne ist
to 3rd instars were noted in 24 ha (in the sector of Diafarabé, Save,
Baro) at densities of 1-3/m~. Throughout the month of July, the
situation remained calm in the area of San.

7 Ia the month of August, following the rains that had fallen at

-ne end of July aand the beginning of August in the area of
Xaves=-Yélimané, heavier grasshopper activircy was observed i{n the
sections of Ségala and to the east of Yélimagné, where .ist to 3rd instar
avapn densities varied between .J and 253/m”. The specles in question
were wraussaria angulifera, dieroglvpnus daganensis and wraussella
amabile. st Rirane and rreémis, bands of 9Dedaleus senegalensis avaphs
7are noted in some 12-15,300 ha. Towards the end otf the montnh, tne
grasshoppers that had been in the natural vegetation'began to migrate
into the crops.. Aerial control operations were carried out by the
Stromme froundation. at the same time, in the northern avea, bands ot
aymphs at a density of 15/m~ were noted in the sectors of Dillv and
32114 ia some 20,000 ha; ground and serial control was carried 2ut. In
the area of Mopti, limited areas (20=30 na) were intested with Jedaleus
senegalensis and Aiolopus simularor in the lare sector; densities ranged
between o-20/m~. In the sector of Douentza, hatching took place on the

mar-n side oI zhe 3andiagara aliffs, 1 snme 1,10 na, 1nd zrouad
Syarrsol was und2rIaen, followed 9V o colarioe e Lonw irY Ssdesl, WRIZN
S35 LQeTaAsLy 3.oWed 10w 3T snopdeT poTiuLT oot selnor 3T
senemango (Mopti arw=ay, tae siruation Was Id.m, Tooa0wing 1 dIY SDhee.,
sut Srom .5 August 21, <oOplous ralns fell, a total, -3,707 ha were
rreated during che @month  of  August, nf  which  23,79p  aa an
“wourdian-Balld, ~.3 a1t Y8limané and 29h na at Hopti.
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3. During the month of September, there was a shortfall ia raias at
a aumber of places ia the north and the east, wnile ia the sectors 3
Nara, Dillv, Ballé, Kaves, Y3limané and Douentza, conditions remained
favourable to grasshoppers, particularly Hieroglvpnus daganensis,
Xraussaria angulifera, Cataloipus sD., Xraussella amabi.ie,

Diabolociﬁtops and Crvptocatantons haemorroidalis. dn the other hand,

-he aco.ogical. conditions did rot favour Oedaleus senegalensis wnich had
difficulties in producing a third generation. Quring tnis month, ia tne
zone of Xaves-Yélimané, some 200,000 ha were infested with Hieroglvonus

daganensis, Oedaleus senegalensis and Cataloipus sop. (varving Irom nympn
To adulc stages), at densities between 5-.0/m-. Aerial operations over
some 56,.79 ha were carried out bV the Stromme Foundation. In the irea
of Mourdiah-Ballé, surveys carried out on both sides of the Mauritanian
srontier identified some 30,000 ha of infestation on the Maurjtanian
side (Tendi and Djigueni) at densities varying from 25 to 100/m™. The
species noted were Oedaleus senegalensis and Kraussaria angulifera.
jerial control had been undertaken in this area at the beginaing or cthe
month of August. In the sectors of Dillv and Ballé, adult Deda.eus
senegalensis populations and Yraussaria angulifera (both aymphs and

adults) were noted, at Jensities hetween o and 30/a”, and aerial control
was undertaken over +7,223 ha. In the sectar of Jouentza, in e aor:h
and east,edges or the Senemango, 22,200 na were neavilv infested (30
inseccs/m”) and wera treated Irom cthe alr.

9. Because of the late onset of the raiay season and the olten
poorly=-spaced rains, the infestations were not of che gravity predicted.
At the end of the campaign, there is some worry as O the situation on
the frontior with Mali and in the north-west, where a long=-cvcle variety
of sorghum is cultivated on the residual moisture £flood plains. In
rhese crops, aerial treatment (by helicopter) will be undertaken.

2,2,2 The Desert Locust

V. Survevs were carried out In tae Adrar des Ifaras and ia :the
Tamesna; the situaziosn was calm.

2.3 Egg-ood Survevs

il An egg-pod survey was undertaken between .9 November and 3
December 1986. Six teams of prospectors carried out this worv ia the
north and north-west areas; in the eastern areg (Mopti region) it was
faur teams worred. The survey covered ©2,3.1 a7, chosea at random Ifrom
a total area of 3,313 ha :znought to be heavily infested.  As axpeciad,

2gg-pods were faund oyer this entire area, ind 1 totai of 4, %, at
densitias ot J.n=n2/m" were recorded; SUL 4k mad heen parasized. I otae
sectsr 37 Y4limand, tnwe eog=nods Saund  wWero ST Jeadlous seneIloensis,
“raussaria aneunic2ti, 1nd Cabdntons ALloiaris. DT hlors o aerlTLT,
T Ae 1o0minant s tiot o Wds NZu3SATii Tne L coera, 10 1o Balls, Toe
2gg=-pods Ifound wer: ,f latantops axlilaris and Hraussarid ML LI2ra.
T tne Oillv sector, =up-pods ol yadaleus senegal2nsis, faussaria
angulifera, and Zatancoos avillaris were discoverad. 10 e SedInts of
Yoro, Bankasa L Jouentla, Tediaileus seneygalensis wgun=nods Wer: ound.

e overall distributinn of =2ug=nods was Jas Toilows:
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- Y&limané sector: 1.300 egg-pods (of wnich 15,7% parasited)
over 1.093 m”
A
- Nioro sector: 603 egg-pods over 1..35 a”
- Ballé sector: 1.134 2gg-pods (of, which 51,38%
parasited) over 1.387 a”
- Nara sector: 58 ego-pOQS (of which 03,3% parasited)
er 2.073 m
- Dilly sector: 1.489 egg-pods (g: which 52,.8%
oarasited) over 795 m”

- Mourdiah-Fallou
sector: $21 egg-pods, (of which $9,2% parasited)
over 1.741 m”

- Bandiagara Bamba-
Korientzé sector: 384 egg-pods (of whicn 27,3% oparasited)
over n33 o~

- Zoro-Bankass sector: 868 egg-pods, (of whizh 74,5% parasited)
over 1.479 m”

- Douentza sector: 503 egg-pods (of which 6% parasited)
over 1.138 m”

- Gao sector: 44 egg-pods (of which 47% parasited) over

737 o

"hese survevs allowed the preparation of a map showing probable areas ot
nigh infestation during the 1987 crop season, and made it possible to
rake speclal measures Lo prepare for the campaign in these areas. The
map showed :that tne heaviest hatcning was Lixely o take place along the
t6th parallel, and, in fact, the 1987 infestations occurred largely as
oredicted.

2.4 The Effects of Control Operations on Populations

12. Twe days after control operations, mortality rates of between 75
and 930% were recorded.

Residual ?noulations at the end of tne Season

2.5
L3, Contral onerarcions lontiaue ONn -he Maurizanian fronti2r, above
LoD 91 Toe Maurizaniln side. 3ecause ITned wWeoe qon ven finlshec 1% I0e
=ime 27 ~as amission, LI LS 1ii st mh evaluddte Cesiiuds IODULATLINS .
AsS most oL zhe areds Lafested Tals vedr Were oI ado gri. wegetacion, 10C

not covared by control operations, chore will undoubtaediy de some
residual populationns. Another 2gg-vod survev is planned Zar the 2nd 3:
the campaign, whicn ~ill make 1t sossible o idencify the ar=as 2<
tigelv infestazion in 19348,
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3. MONITORING AND EARLY WARNING SYSTEMS

3.0 The Performance of the National Monitoring Svstem in 1987

e, Six phyvtosanitary bases (Xaves, v&limané, Mourdian, Mopti,
Markala and San) were set up Ior the campaign, as well as sixteen
phvtosanitarv sectors. Thirteen prospection teams were ZIormed and

distributed amongst the zones at risk, Zour o Mopti, Iour o Mourdian,
two to Kayes, two to Markala and one €0 Y&limané. The two teams oI
Markala were mainlv involved in bird control. All scout vehicles had
radios. The scouts who used to pe with OICMA were members of these
teams. Monitoring relied on {armers providing data to the rural
nobilization officers, wno tnen transmitted them to the phvtosanitarV
sectors: these then contacted the phvtosanitary bases, but it should be
aoted that mos:t of the sectors did not have access to radios.

15. In the RXaarta (Nioro area), monitoring is carried out by the
Tatagrated Development Operation of the *¥aarta (ODIX); in cthe
Xaves-Yélimané area, DY tne Stromme roundation. Common radio
frequencies have not been established “or Plant Protection, ODIX and the
Stromme Foundation. ADIX does not have enough stafi to monitor
activities and has onlv one venicle, and that in very poor condizion.
The absence of radio communications between the sectors and the bases is
a real handicap to the rapid rransmission oI data.

3.2 The Use of Information in the Mandgement of Control

OEerationS

16. In general, the monitoring carried out by the teams made it
possible to identify areas of high density populations and to direct
control operations towards them.

3.3 Recommendations

T Common radio :requencies should be agrezed Zor all areas where
this would faciilitate pest monitoring.

13, So as ton allow the correct functioning of a rapid warning system,
and, thereby, localized control operations, 4 permanent network of
observation posts with radio: should be established, monitoring all food
crop pests, and transmicting the data to the sectors and phytosanitary
bases charged witn control operations.

4. TRAINING

.. Training activizias in (927
L3, The training activizizs Listec delow ID0K slace.
4.... Farmer Tralaing
2. Tarmers were traianed i the are2as 2 Mopti, 3an, Niafunké,

Mourdiah and raves. The national language was used 5v the officers of



-he Plant Protection Service and, when a Zoreign trainer was involved,
an interpreter was provided. A total of 585 villagers and 9,464 Ifarmers
took part in this training programme.

ll. The Stromme Foundation undertook <farmer traininag in the
Xaves-Yélimané area and then helped set up village brigades.

22, The following suhbjects were taugnt: <tne different developmental
stages of the grasshoppers, the use of collecting boxes, an iatroduction
to the detection of laving areas, various forms of damage, pesticides
and spraving equipment, precautions to be observed in the use of
pesticides (both when in stock, and at the actual time of spraving), the
advantages of preventive control and the disadvantages of curative
control. Training took place between 23 April and 31 May 1987.

4.1.2 Training for the Staff of the ODR (Opération de

développement rural)

23. Staff of the Plant Protection Service and two staif members of
GTZ (FRG) undertook this training, with the financial support of tne
FRG. The operations covered were ODIK, OMM (Opérations Mils-Mopti), ORM
(Opération Riz Mopti), ARS (Action Riz Sorgho, Gao) and JVSTM (Opération
Vallde Sigui Térékolé Magui).

24, Ninetv stafi members were trained in this wav. The programme
included monitoring methodology (prospection, reporting, transmission of
information), control strategies (both preventive and curative), various
control methods, pesticides and equipment, and precautions to be
observed during spraving; also covered were the grasshopper anatomy,
physiology, biology and populacivn dynamlcCs. During their trziaiaw, the
participants learnt to distinguish the growth stages of the
zrasshoppers, and to di‘ferentiate becween zrasshoppers and locusts {the
african migratory locust, and the desert locust) and between the various
spacies of zrasshopper 57 economic importance.

re,

4...3 Trainiang for the Staff of the Plant Protection Servi:ce

Middle~level Star:

25. Three technicians took part in the course on Micronairs organized
bv FAO, Dakar, and two more trook part in the workshop organized SV the
21LSS Plant Proteccion Training Department (DFPY-CILSS), on, the pnroner
use of pesticides.

Hign-level Sta:tf

B Jae  iam=level <tafY member THo< 0DATT Ln Ine Iourse 2atiziad
"LyperIise 3CTLilznDe , Q0d TWO JERETS Toux S4r% .1 The 2ouUT3e S0 Inwm
-ational use OI neszicices in Irassnopper zoncroy., Dot orzanlzed v
PRIFAS ar Montpeliizr: =wo other oriicers took part in the seminar

arganized by USAID >n Ine salibration of aircraf: spraving 1n Locust
control work.
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4.2 Further Traiaing Needs

T Iralv supplied the National 2lant Protecction Service with 4x4
vehicles, sprayvers and dusters. Proper training in the use of tais
equipment is indispensable and should be given before zhe bdeginniag or
the next campaign.

29. The Naticnal ?Plant Prcoiection Service nas at iIs disposal :Iwo
aircraf: (2 3dritnen Norman anc a Cessna 135). 1t is necessary to train
two pilots as soon as nossible.

29. dign=-level zraining in a ridology for the senior stafi of the
Vational Plant Protection Service snould bde considered immediately, so
as to be able to assure continuity or the work alreadv launched by the
various consultants. This training might be broken iato a theoretical
part at a university, and a practical part in Mali,-this latter forming
the hasis of a doctorate thesis.

4.3 Evaluation and Recommendaticas

30. This vear, =he cfarmers, now vetter trained, have plaved a much
more important role in monitoriug and control activizies tnan in other
vears. Such training should continue, with the aim of creating further
village brigades.

5. CONTROL OPERATIONS

5.1 The Preparation of the Campaign

3L. About one month after the end of the 1986 campaign, an egg=pod
survey was undertaken DY Cen teams, each composed of about Iour
officers, and the work took about one month. It was clearly shown that
dense hatching might occur at the beginning of the .387 campaign along
latitcude th7u. Six snvtosanitary bases were therafore set up, at Xaves,
at Yaliman&, at Mourdian, at Yopii, at Marxala and it 5an, and sixteen
phvtosanitary seclors {secondarv bases) were set up under the authority
of the various phvtosanitary bases, e2xcept 1t San (Annex I).

2. The Plant Protection Service also realized the importance of
setting up a base in Nioro du Sanhel, but this proved impnssible, as the
area ‘ails under tne responsibility of JDIX fopération de Jdéveloopement
intégré du faarca), which was to undertake crop protection ia its area
Jf responsibility.

33, T qesds o tne 987 campaizn had alrzady deden astablished by

LoV RmDe T i-n 1e sudmiTTel TLooonors: chuv  ino.udes fnsectizicles,

vaniclas, suriviae =aulomenz, facioss, Iiring aours aad I=Ner il 20=r3ling

expeNses.

34 4 campaizn plLan was prepared and srasented o 1 meeting ¢ the
Joanr Commitzee in Februarv and dccepted.  The slan Ioresaw fne control
27 navmphs in Phase 1 v otae Sarmers themselves, usiag duscs. The
enncencrated P2ranuxur (left over Irom 194n) was sherefore formulated at
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n# and 447 tons were distributed to the bases, the sectors, and to
villages, before the beginning of the wet season.

35, Ninetv rural trainers and 9,404 farmers in 585 villages were
trained Dbefcre the <campaign began. In the north~easteran area
(Kayes=-Yélimané), rfarmer training was carried out by the 3tromme
Toundarion of VNorwav, which also assisted in tne establishement oI
village brigades, partly as a form Of experiment. Ixcellent results
were achieved this vear, as most of the ground treatment in this area
was ia fact carried out by the farmers themselves and by the village

brigades.

J6. It was agreed that, when infestations went bevond the control
capacity of the rfarmers, the phvtosanitary bases should intervene with
sprayers and dusters mounted on 4x4 venicles. Unfortunately, the {ive
equipped vehicles oromised by Italy (4) and France (1) arrived late.
Nonetheless, they will be of zreat use in 1988, and fill the gap that at
oresent exists between zround control bv the farmers and ‘aerial cocntrol.

3T, Most donors' pledges were fulrill
often in Julv; pesticides needed ZIor ae
distributed to the air scrips, as Iollows:

ed, but delivery to Bamako was
rial control were then rapidly

Kayes 82,000 litres
Nara 64,000 litres
Mopti 64,000 litres
Gao 14,000 litres
]8. 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, cthese venicles were immediately put to work in wmonitoing
operations.

39. The pestlcides Ifor ?Phase 11 were delivared late, but, as tne
rains rthemselves werw late, they were in Zact available at the time

aerial control was necessary.

5.2 The Funds and Supplies Provided

40. The Yational Plant Protection Servic® was created in April 1987,
but the passage o2f iZs functions between the Direcior of zhe 0OPSR
(Opération de Protection des  Semences et des Récolrtes) and cthe
Sirector of ctne tational Plant Protection Service ouly touk place ia
detober L987. onetnelisss, this service functioned organicallw from Zne
Seginning oI toe raiav season on. The ficr that the National Serwice L3

qrmaches o otae Minister o Aerioulture’s labinet, 1n1d 10f To oA hationa.
YimeeC T AT, dLLoWed LT sef gD LDs SuaenITaclied STreialed dliufiuna
T 0k dTds TAre2dleened Y ne Ty, and ol Acooriiny Ty Thwe Z?I‘»f“.‘?ILSC".T‘.g
administracive svstem (Rewoions, Circlies, Olstricss,. The Saervice now
nas elaven agronomiits,  seventeen agriculsnral engineces, and  seven
azricultural monit,rs and tnlrteen well~-trained seouts, oF wnom eleven
nave already worked Hr JITMA ()rmanisation iater-acacs Jde lutte contre
ie :rliquet mlgrateur aicicafus, which has been dissolved.
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-1, The international aid supplied included venicles, pes:icides,
Zyel, protective clotning, flying hours, and technical advice.

- The UNDP transferrad a .2-tonne lorry to the °lant 2rotection
Service from another project. Tt needed vepairs and spare
parts and was only Zinally transferrad in Jctobers 1987.

- The United Xingdom supplied cfen Land-Rovers; even thougn tnese
arrived in Bamako in July, this allowed the rapid fielding of
mobile survey units. The Stromme Foundation bought five Tovota
Land-Cruisers, taree of which to ye used ia its area, and two
as supplv vehicles for the dlant Protection Service.

- The GTZ financed special training in ground control: 9,404
farmers were trained and 90 officers ol the agricultural
service. )

- The Plant Protection Service supplied the pesticides or
Shase I from stocks left over from the 2986 campaign. On top
of this, the United Kingdom supplied 150 tons of Propoxur %
dust aad France 30 tons. Sanitrotnion, of a wvariaty of

concentrations and formulations, was srovided by a number oZ

donors: the EEC, 1.3 MT of 3L powder and 3.5 MT of ULV 30%;

tne Stromme Foundation, 2-,J000 1 of ULV 19D00; and ¥

5,000 1 orf CLV 1000. USAID also supplied 32,000 1 or

Malathion ULV. :

o
n

SR

- Italy supplied four vehicles equipped with cprayers, and France
one. These arrived late and were not usable in this vear's

campaign.

- USA supp.ied 330 fixed-wing fiving nours, and .J0 helicopter
flying hours, and the Stromme Foundation, 300 helicopter hours.
“rance sovered A0 neliconter flving hours and supplied a oilot
Zap tne 2lant Protection Serwvice's Jessna aircratt.

|
r
&

- In che final stage of fne ctampaign, tae USA supplied Lwo
spray 'planes [or control oprrations south pid tne
Mali-Mauritania frontier ind in the zone of Ballé=Nioro, as
well as an addicional quantity of 219,900 1 of Malathion Irom
Dakar. Two 'planes were 1l30 suppli=d by Canada.

- Not Caking into account tae assistance from U3AID and Canada
last rentioned, zotal donor assistance is sstimated at US3 3.03
aillion.

.l LT L UDer1Toony Ang Aalzds
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irsc o osurYev, Tarcled oub Setween .oansd o7 June 1noTne
ion of Mopt:i, found adult grasshoppers.  fron =his iz is clear zhat

5

e first M4CINLAES AMust e Taken piace i Hav. e sparse -2ariy
i ad, Ln rdct, given rise Lo overy qnevaenly distributed natening.
4

37 tne campaign, Hvofarmers aganast saTLY Lastar vapns, degan



3. Jetween 2 and .5 July, a helicopter survey was undertaxen in the
Yourdian-Dillv-5alléd area. Nymphs and voung adulcs were Zound, at ver
varied densities of up zo 30/m”. The densest voung adul: sopulations in
the area- of Balld and Dillv were sprayed by Ihe same nelicopter oa J
aad 13 . 'v. Tourteen areas, tota.liag 3,340 ha, were spraved, and

2,570 L o: Fenitrothion 507 werc used. A number oI these areas were
again sprayed in August.

“h. Ground survevs on o and 7 July in the northern part of Yélimané
found 5-10,000 ha infested at densities of wup to 5/m~ (a number or
different species were noted).

3. A neliccpter survev on 13 and 17 July Zound aymphs pf all instars
at ‘the foilowing densities: Kremis, 10,000 ha at 4-8/27; and <;rane,
between 6-10,000 hecrares at 3=3/m” aqd oetween 2-10,000 ha at 1=3/m”~ in

the Téradkolld valley. Af the end of the month of July, rhese densities
at times reached 135=20/a”. Ia 1 aumber of places, dusting wizh Jisting
bags had to e reduced becauc: not enough dust was available locallv.
Helicopter sprayving was rasortec to once in tne month oI August in tn
area. A survev bv helicopter in cthe “Op" yraa detween 20 and 19
fjund oaly a few immature and adulZf 3rassnoppers. There was ..ot
green vegetation =2xcept in low-lving erdb. Autwean 1D ond 13 Julw, 3
areas were dusted with Propoxur 2%. The arasshopper sizuction remain
generally calm until the =and 53¢ che montn of Julw, 2xcept 1o I
triangle of Dilly-Nara-Ballé, where zood rains nad fallen between 25
June and 10 August. At the end of cthe month of Julv, 2,319 ha were
treated by ground teams with 3.2 MT of inse ecticide dust and 1,312 L of
Fenitrothion 50% ULV. During Phase I, a total or 5,340 ha were sprayed
from the air, using a total of 2,070 1 of Fenitrothion 504 ULV. The
Plant Protection Service's Bulletin no. 4+ liscts clearly the preparations
that had oeen made for aerial ctrestment ia Phase 1. 125,900 of ULV
sesticides were distributad €0 che field and aczion nad deen faken 1)
increase this quantitv v 2 further 49,300 litres, which wWould nave
2l liwed the sreazment oI osome 392,340 na.

“n. T4 jumust, Tator infestarions in the ar-as »f Haves-tdélimané,
Balléd, nara, Diilv and Douentza were q0ted. The Brigzen Norman ls.ander
belonging o tne Plant Prorection Service began spraving on 10 August in
the Dil.v=-Ballé area, where, bv 31 August, 23,n3A ha had been treated;
715 more were treaced ia che Ydlimand area, and 495 ha in the Mopt:
area.

ST As good rains nad Zallen in the areas bord Y haurxcaniu. tners
appeared to 9 a1 Janyger that the zrisshopper popu Thae-orsn o8
[

she frontiar miscnr re=iafest tne places alrzady Trezafed 1n tne areds 37
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oplanes and to send an axtra quantity of 40,000 1 of Malathion ULV from
Dakar bv rail. Bafore these operations began, the area needing
rreaatment was estimated at 150,000 ra: while this report is being

writzen, thess operations are still in progress but, dv 13 October, the
area sprayed is alreadv greater than this estimation.

9. 74 the area where the Stromme Foundation was worxing, spraviag
segan on .; September and continued until .3 Odctober. Two nhelicopters
ware used. The targets included iamature and adul:t grassnoppers

breeding in Mali, as well as adults which had come Zrom Senegal and
Mauritania. At least 150,200 ha were spraved and high mortalities were
acnieved.

5.4 Evaluation of the Efficiency of Control Activities

50. e mortality rates measured varied from 75 to 80%, wiaich is
normal when Fenitrothion is used at 250 gr. a.i./ha.

5. Inefficiencies in control operations occurred with late spraving,
that is, when spraving was too late to prevent laving: 1in such case, a

second treatment was necessarv.

5.3 The Evaluation oI the Pesticides, Spraving Material and

Aircrafc Used

2. It appears that the planes and spraving equipment used worked
well and no failures were noted.

53. The very limited range of insecticides used proved adegquate.
VYonetheless, two pesticide trials were carried out during the campaign,
and the reports will soon be published. The aim was to reduce dosage

rates and toxicity to non—target organisms.

S4. delicopters proved to be very useful ia survev work and in
undertaking rapid spot {reatment wnea necessary.

5.5 The Znvironmental Impact

33, A large quantity of protective clothing had been supplied so as
to minimize possible danger to spriymen.

thev wera requested to leave the

6. So as to protect the villagers,
he air, and to not use watar sourcas

areas about to be treated I[Tom ol
witnin them.
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58. So as to protect cattle against the ingestion of pesticides, no
pastures were sprayed. Tais is not necessarilv a zood thing for the
success of control operations, and a pesticide with low mammalian
toxicity snould be urgentlyv sought.

59. In the context of the pesticide trials carried out Hv USAID, some
samples of spraved vegetation were gathered, but tne results of the
residue analvsis carried out on this paterial nave ot vet been 2ade
public.

60. The Stromme Foundation also fielded its specialists in the
environmental impact of spraying, but the resulcs of their work are not
vet available.

4. ECONOMIC ANALYSIS
A.l Crop Losses

al. There were verv ifew crip losses during 1987. Nonetheless, there
were some cases of tnhe complete destruction of seedlings and re-seeding.
HYigh levels of loss were only noted in one field: 1in the Diorolé area
on 25 August, over an area of about 5 ha, the millet crop had been eaten
back to the stems. ’

62. The campaign against grasshoppers must be considered a success,
in that the damage they caused to crops is estimated at less than iZ.

~

63. The forms of damage that grasshopper cause are very varied, and
sometimes difficult to establish, but it is clear that, this year,
millet ctem borers (Raghuva) caused much greater losses. It is clear,

too, that the general fall in agricultural production this vear (the
details of which are not vet available) should rather bSe laid to the
account of rhe taree or four weeks of Jdrought which occured Jduring the
period wnen plants were growing Taprdly.

5.2 Cost/Benefit Analvsis of Control Uperations

hé. The statistics gathered by USAID for 1985/86 (a good yvear) show
that the zone in which grasshopper infestations occurres produced a
total of 375,332 tons of millet, 186,200 tons of sorzhum and 24,080 tons
of maize.

5. These Zigures are the result of adding the ragional praduction or

Yaves, Moori, Timpuctou, 1ind Gao, and 307 of the oroduczion oI Che

)
Youlixors rezion, 1s well 1s 337 37 fhe praduction >7 e 3&zou region.

.- T ) Ve A=

TAa2 ILZ2aures I0T 0 3L7A5590 cer o, TN Tust yilaal T U e,

L3 :
inc.uded. They T2preseni, MORME A LaSS, a4 3T T3LAL Till=T OroducIiion,

33% af sorzhum, and .3 o7 maize.

no .

ALl =ne above crons included, the tofal area covered i3 2szimated
at 4,783,340 na, whicn is 410 of the =stal cultivated area.
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7 The average price of a xilo of amillec, sorghum or maize, is
535 FCFA, or US5 N.1815. The ctotal production of these three cereals is
588,418 tons, with a value of USS 1Jv.8 million.

58. It is difficult to estimate the total cost of the campaign, but,
bv 10 August, total Zoreign aid was astimated at USS 5.95¢ million.
This figure is 4.7% of the cotal value of one vear's crops in the areas
threatened bv grasshoppers when rains have deen good, which appears o
be very high.

39. This analvsis, however, does not take into account the crops in
che Sikasso region, which is the rost productive agricultural zone.

N

7. ORGANIZATION AND STRUCTURES

7.1 The Role of the Naticnal Coordinating Committee

70. Ta Mali, the name "Doncr Committee™, is used; it met regularly
for six monthus (Februarv cto June inclusive). The plan for the vear's
campaign, which had been drawn up bv the National ?2lant Protection
Service, wis discussed and adopted by the Committee in February 1987.

7.2 Improvements in the National ?lant Protection Services since
1Y86
71. The authorities are now very aware of the importance of

protecting field crops and, in April 1987, a Natiomal Plant Protection
Service was created; its Director was named in August 1987.

72. The equipment received (lorries, ix4  vehicles, spraving
equipmenc, etc.) will greatly increase the incervention capacitv of the
Plant Protection Service.

73. The training which the firmers have received will ensure cheir

active partvicipacvion 1n the protection of Cthelr own inod crops.

>.% The Role of Internacional and Regional Strucctures

74, CILSS promored close collaboration with neighbouring countries,
particularly with Burkina Faso and Mauricania. Radio communication with
Burkina was noCt possible, because dilferent ‘requencies are used, but

(&)
communications with Mauritaniz were aquch w=asier, Js the same :Irequency
is in use.

sarzoent for Traiaing in Pl
zno

—

At 2rotection [DFPV)

géizious ise o7 ooestLoides, 1ng l

7h. L2745 diffused its iaformation bulletin on Jrassihoppers in the
Sanel (3A5; widelr. Tt also orgaaized a seminar entitiled "axperczises
acridiennes” at doazpellier, and 1 course Hn the fudicious use of

sescicides in odperations against zrassnoppers. Close collaporation wizn
the Yational 2liant Protection Sarvice in data collecting would bde very
valuable.
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7 7. OCLALAV, with the assistance of an 7AC consultant, . undercook
survevs in the Adrar des Iforas.

7.4 The Role of the FAOQ
73, The presence o an rAQ consultant in the two campaizns of 1986

and .987 means that the Vational Plant Proteciion Service now Knows now
to conduct egg-pod survevs.

79. During the course of this campaign, the FAQO Representation in
Mali plaved only a limited technical advisory role.

8. LONG-TERM AND OTHER CONSIDERATLONS

8.1 Stocks at the End of the 1987 Campaign

80. As operations were aot ver completed, it was difficult for the
ni.slon to estimate the stocks that would be lert over at the end of the
seasou, but it appeared certain that some »f the stocks intended Zor
ground control will remain over for the nex:t campaign.

8.2 The Use o: Zmptv Pesticide Drums

81. As urged bv the USAID aission in Mali, these drums were
collected, washed by bicarbonate, holed, burned and buried.

8.3 Recommendations

82. The caumpaign against grasshoppers in Mali this vear was much
better prepared. In less than a vear, Mali has replaced the old OPSR
(dpération Protection des Semences et Récoltes) with the National Plant
Protection Service and the Malian Pesticide Company, and has named the
Jirectar of the Plant ?rotectinn Service and transierrad  1Is
responsinilicies Irom che PSR to nim. {r is recommended that tne
internationa. communitv zive its techaical aad financial assistance L0
the Narional Plant Protection Service, so ds 0 allow it to ovperate in
all the areas threarened hy pests.

83. Throughout the whcle 1987 campaign, USAID gave its constant
support to the National Plant Protection 3ervice; such support should
sontinue within the ‘ramework of a medium-term programme tO reinforce
zhe National Plant Protection Service.

14, Triining at 1il levels should bHe ‘acraased, particularlv Ior the
Syemers, $o That tnev tan Jrogressivelr fake over responsinicisy for &
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36. A survey aetwork in cthe areas threatened by pests is most
necessary; this would allow rapid warning and local treatment, and SO
avoid the use of nuge quantities of nesticide.

37. The National Plant Protection Service should De charged with the
organization of Plant Protection in the zones looked after by ODIK and
the Stromme Foundatioa, while contiauing to benefit from the support oI
these strucrtures.

88. Phase I had at its disposal only the pesticide stocks remaining
crom 1986, because of the slow delivery of insecticides bv the donors.
That most of the equipment arrived in Bamako only in July, although
delivered to the port of Dakar Ia May, shows that iz is difiicult,
perhaps impossible, to ensure the arrival of pesticides before tne
beginning of the campaign. :

89. It is therefore recommended that sutficient stocks of
insecticides be made available to Mali at the beginning of .988, so as
ro ensure that there is enough »n hand for control operations in Phase z
07 the 1989 campaign. The question of late delivery raises the prodlem
nf transit costs: ir would be advisable for donmors to cover transic
costs, and bring their weight to bear on forwarding agents in Dakar, SO
that aquipment and pesticides are sent on to Bamako as fast as possibnle.

(X
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JOINT FAO/DONOR REVIZW OF THE 1937 GRASSHOPPER CAMPAICN
MAURITANIA

L. ACFNOWLEDSEMENT

s The cteam is grateful to ctne FAQ Representative in Mauritania and
to his sraff for their assistance in arranging interviews and meetings
and for the logistic support theyv provided. Special chanks are due o
Dr. Magema Zor che valuable reports and detalled iaformation on the 1987

Grassnopper Campaigzn whiczh ne provided.

2. The ¥inistrv of Rural Development was most cnoperative, and
briefed the aission and provided documents needed.
3. The viaws of membars of che Jonor Community on the 1937 campaign

oroved valuable in the preparation >I TOls report.

2. INTRODUCTIUN

4 In Mauritania, losses due o iasects, particularly zrasshoppers,
are, in certain vears, a grave problen or the farmer and Ior the
country.

5. When sevare losses occur they aggravate food shortages and the
necessity to make up the cereal deficits.

5 Grasshopper populations in the 1987 season were agaia heavyv, and
tne situdfion n1as seen ¢omplicaied ov 1 ocotentiallv dangerous deser:t
locust build up 1a nortnern Mauritania.

- -

' . : .
. T MY, Ion i der Do L0sses We e averted throug The 1.05¢e

.

urial Development, Fiu and tne donor

i)
“
v

cooperation »f Tne Mialst
communitv in tne Ca@mpdign 189alnst Jrassionpers. The onciduazion 2F
tnis collaboration into 1947 wil ertainly prevent excessive losses.

3. This report deils witn the 1947 campaign, and recommends future
actions.

1. SUOLUTING OF GRASSHOPPER aND LuCUST POPULATIONS IN 1937

3.0 Zgz=ond Surusve

4, TprtwWernd . 10 L0 Cemraars A= Toeanm o Mauriianoan and ta..an
recnnicians ZarTied [rhe [SSUERE AR eI TN yULTTS L T solonaern Teriois 07
Touil and Faboni, wnero oae rosidudl population of jeddLenns senevaLensis
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auritanian team, were trained by participating in these e2xperiments,
then each carried out further egg-—pod 5urvevs in other Siotopes, but the
rasults of rthis work wera not considerad siznil “{cant and wers aot taxken
ato consideration.

3.) The Weatner
-ng w~eatiel

J. 3v mid=June, importart rainas nad fallen on zhe dorder zone wizIn
Senegal, Lln the ragions of Xaedi and Maghama, and in the region of Hodh
Gharbi, on the ¥alian frontier. These raias allowed farmers to so

aillet and sorghum; Cthev continued sowing =ven after che the rairse
stopped . Their work went unrewarded, as the vouny plants dried cout,

th ta ‘ai]ure o¢f the rains over a .Large part of tne country for some
weeks. VNonetheless, between the beginning of Julv and 12 Augus:. decent
raias fell in some areas, sometimes more than once, wrnich allcwed the
daevelopment of cereal crops €O continue in the luckvy zones. Only from

10 Augusc on did tne ITCI staSilize ac the height of Nouakchott,
priaging raegular raia Lo the south and souti=east o2 Uhe countrv.
Tarmers immediatelv re-planted rapid miliet aud sorghum in Ihe areas
-nat had suifered from drvaess after tne Iirst earlv rains. In the davs
snac Iollowed, a4 sIranyge alXture yn development s:ag:u aiznt oe
noted: 10 some places ve-seaded cerTea re just putring oul L=aves
in athers, where the drought nad been Lless severe, the harvest Was going
on . At the same time (from 1Y August yawards), a regular rainfall was
reporced in the centr: and north=-west o7 the g¢ouatry, 10 Zones
favourable to the Desert Locust. These raias continued througnout the
moath of September 2and into the second decade of October, and thelr
volume reached the annual average fo~ the pariod under consideracicn.
The agro-pastoral areas were also weil watered. In the second decade of
Netober, 4 41 mm of rainfall were rezistered on the Malian ‘rontier in
tqe Djiguenni: other rains wer: recorded in the region of Oualata.
"yage r1:7s @Ay concinue 4t Tae ead af dctober and {n November i{a the
easrera and northern zones, wnlen are the arads most favourable o
Schistocerza ar2diarid.

3

1.3 The Srassnooper and Locust situation
Ll The Grasshopper siZuationg was yery adequately handled by the
Blant Proctection Services ia 19857 which set up nine principal bases
raroughout the Cterritory: At Rosso, Ales, Skaedi, Salibaby, Kiffa,
Aioun, Noma, Atar and Tidjikja. T, eech principal base Wwere attached a

qumper o secondart Dases . Beciune o e o

2y,

Cisienc o1 the Wwor< oroone
vational Coordinating cormitlee, Wnion omet  from the wonti ol Sanudry
sawards, and iaciaded FA0, Prant Proteccion, and tiae donors, 2ola
saulpment and insecticldes werse delivered 1a ~ime aad distribuced Too Law

ALLACE AL NG cndary Clant rT e iion Dd e T L Dlan, Prolentiln
T2l L D oadl - ' G " i . FROERTARN Tl ! o JEE N
cLime s 10 ol i \ s 1 PR KRN ) | ree . [RaE
Drdachlidl  uulnse A I Carret oL Marat . oo Tenruart.

Moreover, . tonnioidana b Lne Aorioulturd,  nspeatorate  azfeides
1

Co=Crainlng  emldr areani el b Lhe Aints reo oo Rural Dewelobmens and
TAO, whian Lasted gLl Tue moninoon v Moo oUnat oo, 0 farmers Werse

Caunlued in o crop sest omontiolng and an carl e o contra, oberationns LnooZae
.
L

srops, and village ommittees tor sontrol operations were set oup inotne
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azro-pastoral zcnes. Tinallv, thanks to the help 2I :ne French
cooperation aission, a helicopter undertook monitoring of the distant
r2gions.

2. Monizoring of the Desert Locust situation was undertaken, Irom
sne month of June onwards, bSv two OCLALAV ceams in tne Tagant, and
continued, with tne help of 2lant Protectivn, Ln Septembar and Jctober
in thne Hodns, tne south o7 zne Adrar, rqe Tacniri and in fhe aorth of
~he Tagant.

3. The =
hegianing >
hnatcnings were onlvy par
verv eanly rains, at 2 t

H = 12/a° in wmillec fields, and onl;
hectares. These patchy inrfestations were easilv treated by the farmers,
and <rops suflared no losses. Apart ‘rom Oedal=us cﬂegalensis, bv far

rst natchings of Oedaleus se neaalensis were noticed at the
julv ia the regions of Boustella and Adel-Bagrou. Those
rlv in the biotopes which nad nad

9 - 15/m” in pasturages, and of
/ covered ateas of some tens of

Zhe mOST  common 5"""5nooper, the orincipal species wer2 Qierozlvonus
o}

daganensis and Alo n clav soils 1long he river. WiIid

pus Simuiator
a

1
L Q
the raias oI Auguvt, ¢ Jedaieus senegalens

~ew s3erCles O5 natcnings
Segan, wniln resulted in :hc simultaneod
22neractions. AL zhe Degiaaing of ctober,
Saptember, zhe sifuation @as worrving, wWitn an ara2. o L, 000 nectaras
{afested in rthe dodn Charzhi (in Timpddha and Uliguent deparcments ;nd
30,200 in the Hodn Z1 Sharbi (in the departments 27 Tincane and Roboa
as well as 50,200 hectares ia Assaba, especially in the south
Yankossa. orasshopper densities Irequently varied between 30 - 100,/m".
Nther less important conceatrations accurred locallvy in dunes and in

Couchrus biflorus pasture.

JgLllowilng She ralns ar

to b—‘
re,

L There was a0 aationa. anrial intervention capacity, hecause of a
45, 4ad fae pian oI Taae FAU

LaAsK S Sanas and o7 1sanie ailro Ii-

s
Yoo

v

[}

logistician could not taer=fore oe put into practice. Mauritania oo 1 22

J

S1l0 9 Malic Sromoairsoiog Toose Boothe Maurifanian horder, twn 2'anes

PR SN

supnite=g oY Canadian Assistance anc nWoo oLheDs Srom USAID ¢ Thrusn and

Tar9a Thrusn o mespecLivel :*‘d';d an T SALL na in Tne hodn
ChaTond 1¢ BV ALY e T iodh oL yir ol on i jCTobhe .
Fenitrntnion LYV 2o oand Hnlathidn Oy Wl sed. o 12 ctober, Lo, 200

more nectirey were treaced fnothe dodh £1 SHarhi.  AC bthoe same Cime, Zhe
Slant Protecrion Service andertoos ground coatrol ovaer 2,305 ha in tne

region of orzoi, Assaba, and -a the two Hodhs, fromoite priacipal ind
secondary bases. e mesticides et were Fondcrethton 300 dustoand

v

Taqitrachion JLY . Farmer teams also ool oart Lo tvese ynerations,
walen, At “he time of tne Alsston, oontinued ov seound and by oalr.

- - .
Ve R e Lot oL e T inoLns on Ponnadtlionns

o Ther e llrieeno L et Lol s 0 LT las Tl e laen

“. i ST e T e ] Teset o T A o eyl TN BT I MATTETEINY et

o, And AR e Ui TNerdSdve L e SAT L s Pree s LT ATl ol 2on L0 L.

yperations pificientiy oroutected Lanse  I0ops WihLln had 1ot wet HDeen
harves:nd echoc {a tae rovion of Bousteilla and Diidueni, wnere wery
Chsal Losges i 2= 1% were ceglstersd. Millet losses inofne region

»I Toull are c%timaccd Ar petween .oand 2.
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Residual Populations at che Zad of the Season

L0, Tq =ne sacond decade of October, the ratura south oI the [TCI
resulcs ia the drving out of vegetatrion at the same time as tne
grasshopper populations reach maturicty. Thev migrate from the northern
regions towards the south and into tne cropping areas. In splte of
large~scale treatments, Oedaleus populations are still neavy and it Is
:intended o immediatelv carTty ouCt 3 numper JI surveys IO asses ancd
locate the populations. Late millet in cthe Hodh Charzhi, as welil as
late sorghum, which will not be harvested till mid~November, mav be
rhreatened and it mav be necessary to intervene to protect Cthem, before
the last generation disappears after laying.

17, The ©Plant Protection Service 1is also worried about the
possibilicy of threats to residual moistura flood p 2in crops from
Hieroglvphus daganensis and Aiolopus simulacor. Poiscned bait could be

used against gzrasshoppers which hide in cracks in the earth.

L8, Ta as far as conceras tne Dasert Locust, mature autochtonous
insects have been collected in che aortnhern  and novth-eastern
depressions. Very recent ianformation (15 Jcrover) nas heen received orf
the presence of swarms of Schistocerca gregaria in Ine Tindouf region of
Algeria, and the Moroccan aurhorities, in collaboration wizh FAO and
sther experts, have decid.. carrv out aerial survevs of the zones at

3
risk with a nired aircrait capaole of long distance survey.

4. MONITORING AND EARLY WARNING SYSTEMS

4.1 Performance of the National Monitoring Svstem in 1987 and

Recommendatcions

19. The Crop Protection Service has 15 radios of various tvpes, and
uses the single wave 2ind.  As communications are 5fzen unclear, Secause
b)

.- ' .

¢ inqper<erenes, nne TAC log.lstizian nas carried out 1 study ia whizn ne

oroposes 1 supplementary {requence 1o the 4,000 MHZ band cfor coatacts
Setwenn the Plant Protection Oirectorate aand s priacipal Ddases, 3
reserved wave bapd and four frequencize for communications between the

orincipal and secondiary bases. Althouph the present alert and early
warning svstem aas tunctiloned relatively well until now, the evaluation
aission awvrees with the loplstician’s proposals, which would greacly
{m-rove tne reliadliizy o7 such communlications. The mission also

ArODoses T4l DdCIeries e charged by soldr panels, ilastead oI DV
Zeneratsrs, W@nich yroen areak Jfown.

- ~4. eust 4ad crassnconer  reoorzing  forms are werw dell
Lttt ATe anSTare o S Tmnne D PRITAZS: et )V T=mALAS LT Ine
sz 1dary Ddse, Ihe WO nnRrs oo T tae Sriacisals Jase 1n¢ o e Z.anrt
ProtecIion Jir=ciirdle.
.2 The  Use  of Lnformation  ia tne  Management o7 Control
jperations
AL N
aLe Data received 1 not analvsed bvoa special division o the Plant

Protection Serviie, out ov he Directorial=2 itsell, With he coouperation
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of czhe FAQ expert. It is intended o sool install 2 miai-computer soon

Zor the management of a data-base.

-.3 dther Matters

22 Mauri-ania does not vet nave a phvtosanitary law, as 1is required

bv the Rome Convention.

23, ™sa .3 radio antenna donated by USAID snould be replaced DoV
bi-polar model.
3. TRAINING
5.1 Training in 1987
24, In preparation for the 1987 campaign, agents of the Mauritania

CPS nparticipated in tne following short-term training courses i
grasshopper biologwv, identification and control:

ry,

Moath No. of Participants 2lace Svonsor

-anuary Montpellier FAO
Tebruarv Niamev CILSS
March=June Niamev CILSS

3
3
April 5 (1PCV) Dakar LSAID
April 3 " Dakar FAO

May 3 Montpellier  USAID/FAOQ

25. The Ministrv of Rural Development has benefited from a project
(TCP/MAL/A531), financed by FAO, to better prepare CPS trechnicians to
rrain farmers and :o continue and expand the annual ZIaraer ctraiaing
programme. five regional “trainer-training” sessions on the tollowing

subiecets wers neld:

- r£he Hiology and ecology of JSE

- surveliilance Zecnniques

- che organization of Grasshopper Campaigns
- zhe use of pasticides and sprav equipment
- the principal bi.d pests in Mauritania

- hird control techniques

- zhe use of noisoned daizs galast racs

- szraditional crop protecction metnods.

26. These triininy courses wers aeld not ia Nouakchott, oput ia the
tararisr, © . nermit zne aract.za. sfudy 9f the existing rasources,
3TO0aASR e, s Tine T ST inoaddel adwianzawe: was o Inc
sarcizicaziy Tanr ssenNt Al s 0 JEaer 2ToAnLZATiuns ., SunIn s
SONADER, <nw 2race Coros, nLanaL, o e Lozoatal oor o 12N s Wl
rrained L0 tne cities  or Faedi, foakossa, Aloun,  Tidii<il anc Adey.
Training sessious lasted from fwo Do Tive davs and Wene toaductad hy
or. Magema, tne FAL expers, av Tanara Galledou, zhe :aie? o7 ne IPS,
ind bHv Taieb Juld iedaona, 1 2PS technician. These agents fnen Srained
farmers, supervised HvoIne Agricultural laspectors aac ov Or. Magema.

a

n
n
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Thwis craining tnck place between June and August, and a total of 7,385
Zarmers were involved, coming from the regions of Hodh Charghi, Hodn
Sharti, Assaba, Guidimaka, Gorgol, Brakna, Tagont, Adrar and Trarza.
village committees, or farmer brigades, were given the responsibility of
managing village pesticide stocks, of organizing collective treatment
activities, and of irmplementing ail extension directives from cthe
Department of Agriculture/CPS. Iaciuded in all favmer training wer=
sraditional crop protecticn mechods, such as the destruction oI bdird
nests, the wuse of fic2s at aight for actracting and xilling
grasshcppers, the burning of millet stalks against stem borers, and seed
selecticn and tr=atment, etc. <Thirty GERDAT grasshopper identification
maruals were distributed, but the dissection «its and magnifving glasses
requested trom FAQ were Aot received in time.

27. The Ministrv and USAID co-sponsored the training of nine agents
in egg=-pod survey tecnniques.

5.2 Training Needs

28, Several Mauritanians will soon return with advanced degrees in
entaomology, plant patnologv, etc., Six Srom the US, three Zrom France,
and one from Morocco. Both lcng and short—term training is still needed
to supply the cechnical expertise Mauritania needs. The strengthening
of surveillance bv egg-pud counts, and of ground operations, will
require continued short-term tral.ing in the interior. The <Iarmer
training conducted this year by thz 773 and by FAQO should continue, as
should the radio broadcasts spcnsored by USAID. Rural radio crogrammes
have 9seen broadcast on a daily basis in all the important local
languages, and covered such topics as grasshoper control and, in
sarticular, pesticide safety. 4s experts to produce these programmes
nad to be recruized from Senegal, it would be useful to send one or more
Mauricanians for long-term .rainiag in rural radio use teciniques.

29, an urzent need o tralin two peopi= ia radio repair nas deen
expressed to USAID. oniv one racanician currenclv repairs the radios,

and he is nearinz retirement.

5.3 Recommendations

30. - the training of at least two Mauritanians in radio repair;
- continuation of tne training of CPS and agricultural agents in
egg=-pod survev and ground operations;
- continuation of the rural radio programmes;
- continued shorc-term triiniag in Montpellier and Niger;
- more long=rerm training Zor Mauritanians io 2ntomology  and
acridology:
m an emToasL . on wETen, o S, ToaTmllIiVe I4UTeT trilaiag Ln sasic
DeSTiIlae 3alaIU g L Taw cuse 30 aroCesTiUe IUOTALRZN
- recanica. assiscance, sucn 45 INe Sufr=nt FAv 2nCOMOLOTLS
conduct 1ad supervise raining sessions.

.~



—
RELN
1

—

h. CONTROL OPSRATION

5.1 OJrganization of the Campaian

s The rains came earlier than usual Ia Mauritania, bdeginning ia the
zirgr 10 davs of June with the arrival ot the ‘ater-Tropical Convergence
Zone. There wera sigaificant popuiations in cthr Sorzol ragion and In
sther regions along the Senegair River. 45 1 .esult 2f last vear's
grasshopper campaiza, the Crop ?rotection Service hnad carried out
coasiderable training at all levels, and the Director of Crop Protection
aimsel? coordinared the campaizn.

2. Alcznougn some 300,004 heczares were sreated in 1930, maianly in
cultivated areas, a large residual population remained ia the natural
vegetation. An effort to preposition insecticides and equipment was
handicapped by the early rains and the lack of storage facilizies; the
road anetworx leavas auch o DHe dosired, and vehicles bdrazak down
frecuentliy.

~.2 Tynds and Lnouts made avallable

33. The following campaizn supplies were available at the beginning
i =he .987 crop season:

- 960 tons of Propoxur 20 dust

- 84,000 litres of liquid pesticides

-~ 38,300 spravers

- 18 vehicles

~ 17 motecrcvcles

- 3,229 units of procective equipment (masks, gloves, goggles,
lizres 27 Jiaesel Iuel.
Js. Dagricides and soravers were distribuced as in Ine fallowing
taole.
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35. The distribution of fuel and financial resources is given in
table II.
Table I1 - Distribution of fuel and financial resources
REGIONS CARBUR ANT CREDITS DELEGUES
-~
NEMA 225.000 997.860
AIOUN 125.000 677,860
K.IFFA 90.0\:’:) 1487- %O
SELIBABY 135.000 931.450
KAEDT 160000 9914460
ALLG 135.000 £325:&6()
ROLSO 153.000 755-£60
TIDJIKT A 13530(K) QOA:LSO
ATAR 112.000 343,000
JXJoOWIT 60000 e 150
COORDINATION 135.000 308,000
1.495.000 6+9814 140
36. Io 1987, the donor coamunity again responded generously and gave
the CPS the means to carry out a successful campaign. The list of

donors and the

ir contributions is in Annex 1V.
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6.3 Control Activities Undertaken and Areas Treated

az. Greund applications were made in the following regions:
Area (hectares) Product used
Gorgol 2,526 Fenitrochion 3X dust
Assaba 6,780 Fenitrothion 3% dust
Hodh El Gharbi 5,993 Fenitrothion 3% dust +
Fenitrothion 50Z ULV
Hodh Charghi 7,066 Feaitrothion 3% dust
38. . Treatments were generally carried out by farmers with CPS

asgistance. Mortalities varied from 80 to 95X (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 covernd 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 1s still poor. Under the Regional Focd 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 s difficult and costly.
There are hundreds of broken-down wvehicles in the country, many
requiring only a spare part to be serviceable.

1. The CPS needs six large trucks to transport Insecticides. Time
did not allow the mission to thoroughly investigate the transport
situation.

42. There were some savings {n tran.port costs this year because of
importing Propoxur concentrate and formulating f{t 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 alrcraft, after thelr use in
Senegal and Mali{, and of technical difficulties, the region of
Bousteilla and Djfgueni suffered losses of 20 to 30 percent. On a visit
to the area, a USAID entomologist found gome late-maturing willei flelds
with losses of up to 100Z. In general, however, losses were minor in
heavily=-infested areas, due to timely treatment.

6.5 Evaluatfon of the Pesticldes, sprayving equipment  and

aircrafc used

44, The pesticides now commonly used in the Sahel lack nermanence,
which means that repeated applications are sometimes necessary, but they
are, nevertheless, relatively safe to use, particularly the dusts.
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Target wmortalities run from 70 to 1002 ctwenty-four hours after
treatment. There is no doubt that some overdosing by farmers occurs but
the low mammalian toxicity of Halathiorn, Fenitrothion and Propoxur makes
them especially appropriate for use as the careless handling of more
toxic substances could result in serious accidents. The gradual
transition, for ground applications, from dusts of low concentration to
liquids, 1s not feasible at present which 1s unfortunate, as .r 1is
ccstly and slow to move high volumes of dust to the interior over poor
rcads and tracks. The CPS 1is very cautious about pesticide use, and
repetitive training over the years may allow farmers to make this
transition.

45. There 1s a great variety of ground spraying equipment given by
various donors, each wishing to supply 1ite national products. This
creates problems with spare parts and repairs. Ample spare parts should
be provided w.th dusters and sprayers.

46. The afircraft 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 spraved, 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 {5 informed by rural radio, but unforeseen delays make {1t
difficult to be precise as to thelr exact timing. n average of twenty
sets of protective clothing were distributed per reglon, and no cases of
pesticide poisoning were reported.

a9 Drardcfdes ar. trejueatly stored 1o the open uir due to 1 severe
shortage or butldings. Those  purchased from a  local pestictde
formulation plant are unlabelled. While there are liquid pesticldes
which need tc be transferred to new druas, thore 1s only one pumping
stand for aerial treatments, and there are no manual pumps for removiag
pesticides from druns.

49. Given the scarcity of water in much ot the country, and the level
of technical expertise and supervision, dusts are at present the most
environmentally sound tormulation for village use.

50. No environmental assessments were conducted.

6.7 Recommendationsg

51. = Facilit.es for the storage of at least 30 tons of pesticide
dusts in the interfor are essential. However, the shelf-life
of dusts 1s short and proper storage conditions are cructal.

= Bad road- mean that, at present, 4x4 vehicles are the only
practical way of moving pesticides: larpe 7-10 tonne trucks
Ltxs are needed and would give the CPS the ability te ensure
supplies.
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- Dusts should be formulated 1locally; the formulator wmust,
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 t» the field completely
unlabelled.

= Ample spare parts should be provided with spraying and dusting
¢quipment, ar well as instructions for its repair.

= For 1liquid pesticides, hand pumps and pump stands are nceded.
= Technical assistance should be provided for the correct storage
and transport, disposal of pesticide containers, and of

protective clothing and gear.

= An eavironmental assessment of the effects of air and ground
applizations 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 damige was only observed 1in one locallty.
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 (nfestations were treated, and rains coantinued until October, by
which time most of the millet and sorghum was bei{ng harvested. The Hodh
regions, however, required aerial spraying to prevent wideupread losses.

7.2 Cost/Benefit Analysls of Control Activities

53. A cost/benefit analysts of actlvities In the 1987 crop year was
not possible at the ¢fme of the wlssfon, as spraying was in progress and
the harvest not yet {a.  The CPS would attempt to make a cost/benefit
asgessment at the end of the season,

7.3 Recommendations

54. Crop los4s asseqsments would be a wvaluable tool, and should be
made. A tralning programme should be established, perhaps by FAO, to
import a tested methodology. Tne Iakar Tralning Centre could be a venue
for training particivants {rom nelphbouring countries.

B. ORGANIZATION AND STRUCTURES

B.1 The Role of the Natlonal Stecring Committes

55. The Natlonal Steerinyg Committee {0 Maurftanta has played a vital
role in the coordination of donor support.  The lead fa taken by FAO,
through diligence of the FAO representative and entomolopist, who make
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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 accivicies.

56. Some donors, particularly the smaller Embassies, felt that thelr
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 prograumes and improve coordination of
logistical and planning efforts; egg-pod surveys, survelllance and
reporting were all improved. With many people now undergoing acadenmic
training abroad (sce section 5) the CPS will be further strengthened.

8.3 The Kole of International and Regional structures

58. See Annex V.

8.4 The Role of FAO

59. FAO has gplayed a dynamic role in coordinating the grasshopper
campaign and has provided liafson between donors and the Government of
Mauritania in a most commendable manner. FAO is expected to rontinue
this role {n the future.

8.5 Recommendations

60. = The National Steeriny Commfttee should con%l..e, although, when
there are no major vest problems, meetiags could be held less
frequentiy.

= Training at all levels should continue, so as to strenythen the
Ccrs.

= The options tor reetonal orpanizations should be stulied.

=~ FAQ should continue {n {ts exemplary role as coordinator of che
effort agatnst locusts and prasshoppers and as the channel for
the exchange of information between the parties concerned.

9. FOLLOW-UPF AND LONG=TERM CONSIDERATIONS

9.1 Stocks at the end of the 198/ Campaign

6l. If a votal of approximately 250,000 hectares are treated, good
stocks of pestictdes will be carried over and 1t s unlikely that
additional quantities will be needed {n 1944,
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9.2 Preparation for Future Years

62. - Continue training at all levels.

Continue monitoring and reporting pest infestations.
= Improve pesticide handling and storage.

9.3 Long-term Improvement of Plant Protection Structures

63. = Continue to develop an autoncmous unit fo. dccision"making, as
pest management requires prompt, declsiive action.
= Continue an integrated pest management approach to pest
problems, with the afm of minimizing the use of pesticides
whenever possible. Develop «clear threshold levels for
intervention agalnst the various pests.
= Continue training farmers, CPS fleld workers and team leaders,
and mechanics in repair of vehicles and equipment.
9.4 Recormendations
64. The C?S should check on actual conditions 1in all storage

facilities in the interior, and endeavour to provide adequate storage
vherever needed. :

65. The other recommendations under Section 9 are given above.
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Sahel

United States Agency for International Development
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Algerian Embassy
Ambassador of Morocco
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ANNEX III

RESOURCE DOCUMENTS

= Rapport du seminaire nacional sur la programmation de la campagne
agricole 1987/88
4-13 avril 1987
by Adoma Sy

- Assorted DPocuments by the Crop Protection Service, and by the FAO
Entomologist, Dr. Magema

= Situation acridienne er Mauritanie - Hivernage 1987
by the Plant Protection Service of Mauritania.
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LIST OF DONOR CONTRIBUTIONS

MAURITANIA

b+ Canada TOTAL: (++)
4 aircraft to be transferred
from Senegal in mid-October

A R R
m+ China TOTAL: (4+)
20 MT Malathion ULV
Arrangements made through FAO
* kK
o+  EEC TOTAL: ECU 105,000

technical assistance

100 pairs goggles, 100 pal 3
gloves, 200 palrs buuly

110 MT Fenitrothion 3 percent dust,
arriving 7/6

b+ EEC TOTAL: ECU 100,000
internal transport of pesticides

h Ak Kk

b+ EEC: Plan de relauce ct de rthabilitaction

TOTAL. ECU 90,000
repalr of 5 Unimogs
internal transport of pecticides (598 MT,
Japanese donation)

ot FAO/TCP TOTAL: 20,000
training of plant protection officers
then farmers

In frameworh TCP project appraved in 1986

k A &

(+)

(++)

ECU 17,000

usp 5,700

usb 91,300

ECU 102,000

(+)

(++)

20,000

ANNCY. IV

US Dollar
equivalent

120,996

115,234

104,000

20,000
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FR Germany TOTAL: DM 200,000

ground treatment

Fossible support in 1937

From

b+

France TOTAL: FF 1,200,000

80 hours helicopter for prospecting, Phase I

1 aircraft for Phase II
1 vehicle equipped for spraying
1 fellowship for PRIFAS' May course

DM 200,000

(++)
(++)
(4+)
(++)

2 10-day Technical Assistance mission by PRIFAS (++)

operational corc*s, Phase II
500 manual sprayers

100 knapsack sprayers

5,000 1 Fen{trothfon 1000 ULV
5,000 1 Fenitrothiou 500 ULV
50 MT Propoxur 2 percent dust
3,000 1 Chlorphacenon

FF 300,000
(++)
(++)
(++)
(++)
(++)
(++)

global allocation for region of FF 20 million.

x X %

Italy TOTAL: 1lit. 556,900,000
6 Bremach 4x4 vehicle

20 tents

4 sprayers

500 knapsack dusters

2,000 bellows dusters

500 knapsack spravers

95 motorized knapsack dusters
25 motorized knapsack sprayers
10 tractor-mounted sprayers
520 mas«s

500 gogples

500 protective overalls

500 gloves

500 boots

60 MT Sumicombi

500 1 Fenvalerate-Sumicidin

Japan TOTAL: (++)
insecticide powder

lit. 210,000,000

lic.
1ic.
lic.
1lit.
1ic.
lic.
lit.
lic.
lic.
lic.
lic.
1ic.
lic.
lit. 1
1l1c.

Bilateral aid under '86 budget, delivered late '87

h h *

3,000,000
28,000,000
20,000,000
20,000,000
32,500,000
47,500,000
12,500,000

8,000,000

4,960,000

2,500,000
15,000,000

1,000,000

5,000,000
30,000,000
10,000,000

(++)

112,359

197,694

441,984
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Japan TOTAL: (++)

13 4 wheel-drive vehicles (++)
20 tents, 100 cots and mosquito nets (++)
300 units protective clothing (++)

800 MT pesticide powder/Fenvalerate 1,8 percent (++)
30,000 1 Penitrothion 50 percent ULV
arriving May 87 (++)

NGO/World Lutheran Federation TOTAL: (++)
costs of internal transport of

material and pesticide to Assaba (++)
* k

USA TOTAL: 209,900

training by PRIFAS 5,000

entomologist 100,000

phase I egg-pod survey 10,000

vehicle fuel 45,000

15 radios 23,300

Ambassador's authority grant 25,000

face masks 1,600
Ak &

Usa TOTAL: (++)

2 aircraft transferred in October from Senegal,
with 40,000 1 pesticide to treat the
Mali/Mauritania border zone from Nara in Malil (++)

® R XK

209,900

TOTAL - %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 90X of the population 1is made up of farmers
and herdsmen, last year suffered large-scale grasshvpper and desert
locust infestatione 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 eupport 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 1international
community. An FAO/CILSS/Donor evaluation mission visited Niger between
8 and 14 October 1987 and would like to sincerely thank all who worked

with 1c.

2. EVOLUTION NF THE GRASSHOPPER AND LOCUST POPULATIONS

2.1 The Weather

2. This year's ralny 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 seccond 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
cumiiatt 2 ralnfali was 30-22% lower tlan the vear before. More rogular
tains fell during cne second 15 days of July {in the departments of
Maradi (centre and south), of Zinder (suvuth), of Niamey, Dosso, and
Tahnua (cenire and south), and, on 24 ard 29 July, rains fell throughocit
the whole country. However, during the first two decades of August,
rainfall wvas sub-normal in the southern part of the country, although
satisfactory in the central and northern reginns. Rainfall on the third
decade of the month of August was good everywhere, except in the region
of Diffa; the northecn and eastern:slopes ot the Alr and the Tawesna
received abundant rain during this period. Ducing the month of
September, rainfall was good and regular in almost all agriculcural
regions, except in the east of the country and {n the wnorthern crop
zone. Rainfall was {nirequent in the first decade of October but,
following heavy rainfall {n the month of Septomber, crops deviloped well
in the reglons commonly known ag Niger'n bread hasket (Dakoro, Tanout).

2.2 The locust and Grasshopper Situation

CraﬂShOEECFF

3. After the first aufficient rains In the department of Maradi
(24 May 1987), the first harﬁpings were noted at Dan-Issa on 3 June, at
densities of vetween 15-20/m” over 400 ha of natural vegetaticr: by
6 June, denafties had reached 50 hoppers/m°.
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4, In the department of Zinder, an invasion of adult grasshoppers
from Nigeria was noted from 27 June on (in the division of Matameye).

5. During the month of Juue, in all the southern area (except the
division of Gaya), immature populations were reported, but the lry spell
in the second 15 days of June did not favour neither the lmmature
grasshoppers notr the winged adulta which had come from Nlgeria. V{llage
brigades carvrlied out treatments; at Maradi, the Plant Protection Service
usaed the Untuog with a sprayer mounted on it, but 13 villages-entirely
loat their first plantings, and had to replant Ir July.

6. Following the low rainfall of the first 15 days of July, the
situation remained relatively calm throughout the month, vhere
infestations occurred, they were treated by the village brigades. By
31 July, 40,925 ha had been sprayed against grasshoppers (Niamey, 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
infestations were noticed, they were treated by the br!gades but, on
9 August, in the central region cf the department of HMarad{, the
preseance of adults from Nigeria was observed in 15,000 ha. The density
in this reglon reached 25 adults/m” while the crops were {n rapid growth
and developing leaves. Aerial coperatlons with Fenitrothion 1000 were
carried out over 9,600 ha.

8. During the first decade of September, in spite or abundant
rainfall, the second generation of Ocdaleus senegpalensis developed very
poorly, and migration northwards slcwed down. But, from the second
decade of September on, larme-scale hatchings were observed at Dakoro
(in the department of Maradl) {n 10,000 ha of natural vegetation, with
densities of 32 nymphs/m”. From 18 September on, when ft 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 Septeuber, infestations were noted {n the
south of the region of Tahoua and to the cast of Tanout: these were
{nsects of the second and third generation, at deasities of between 15
and 32 per square metre, and must have come from natural vegetction in
the vorthern parts of the reglon, vwhere there were no village brigades.
Aerial treatments were carriead out betw:en 1 and 8 October: such
treatments should continue. Niger has requested assistance for this
emergency operation and estimates the cost at 20,925,000 ¥CFA, of which
20 willion FCFA will be supplied by the Niger Government to hire a
Britten Norman aircraft.

9. Puring the campaign. 90X of 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
all instars In the Zagado valley, lighv green fo whitish for instars 2
and 3, and yellow with black spots for .nstars 4 and 5. Soae isolated
parents were also noted, the males lemon-yellow and the females light
grey. About 450 ha had been invaded, oi which about 6% were infected at
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densities of 2~3 hoppers/mz. In the same period, 4th and Sth {nstar
hopper baunds were reported in the Farfs valley, with adults f{ncluded in
some bands. The hoppers ranged from light green to yellow, and were
ligECIy pigmented: about 100 ha were infested with hopper densities of
1/m”. On 5 August, in the Alr (Oued Zalilet, 1835 N,. 0855 E), an
immature swvirm was seen; in the 120 ha infested at 2-5/w”, copulation
and lgying was reported. A pink fledgling swarmlet uoted in 5 ha (at
1-2/a”) in the Oued of Tchighazerite. 25 ka away, another fledgling
svarmlet was reported in 1 ha In the Oued Bacuet. During the first
decade of sugust, at 100 ko from Agadez, on the route to Tahoua,
solitarious {nsects Wecre 6een In the pasturages (20 ha), and isolated
ingects vere recotded in the Qued Eked! Mellen (1951 N, 0555 E). During
the third decade of August, three gregartous, copulacing and laying
swarmd were seen in the sector of Tchintolous, and, in the north of this
sector, hoppers, greenish or yellow lightly spotted with black, were
reported in 1,000 ha as well as fledplings at densities of 1-5/m“. 1In
the f{{rst decade of September, four small swarms were noted on the
north-east slopes of the Alr; they were composed of very large grey
females and of small males of a very strong yellow colour. During this
decade, 1solated Insect populations were noted almost throughout the
Alr: their density remained low (10-~100/%a) but, i{n the Oued Ifércuane,
the density reached 1,000/ha over 5,000 ha, and, at Zagado (1829 K, 0991
E), tn the Adrar Chirlet arceca (1915 N, 0905 E) 4th and Sth instar
hoppers yere reperted over 1,000 ha, at densitles of one solttaricus G2
hopper/2”. During the third decade of September, about 50 3rd, 4th and
5th instar hopper bands and adults were observed in the south of tue AlT
(Iférouane). During the first decade of the month of October, in the
Tamesna, over some tens of thousands of hectares, isolated fnsects and
copulation were reported, and » single gwarm heading for Tegguidan
Tessem (1757 N, 0612 E) was observed during the night. On 7 October,
locust populations coming from the north were reported at Bilma, as thev
travelled west: these populations certainly cace from Chad
(Tibesti-Zouar).

2.3 Egg-pod Surveys

11. Egg-pod surveys wvere carrfed out ian May 1987 (i{n places in the
areas {nfested during the 1986 campaipn) and mortality was estimated at
70%.

12. A number of problems in carrying out this sort of survey were
noted:

- The staff 1is not well enough trafned.

= Egg-pod surveys require large-scale inputs.

= Sampling methods are not very well defined. For the next
campafgn, the Plant Protection Drectorate (DPV) prefers to

base ftself on maps of the Infestat{ons as they were at the end
of the 1987 campal;n.

2.4 The effect of Control Activities ou the Popalations

13. The conezol operations agatnst  the first infestatious were
carried out by the village brigades with ULV sprayers, or with motorlzed
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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 interventlon cepacity of the village brigades, a
sprayer mounted on an Unimog was uged by the departuental Plan:
Protection Service. These two Intervent{ons gave excellent results, as
well as the aecrial operations carr.ed out with Fenizrothion 1000.
Nonethelesa, 1in certain reglons, new {nfestaticns were ohserved after
five days, vequiring further treatoent.

14, Large~s-ale iufestations were cbperved during the first 15 days
of October in-the regions of Maradil, Zinder, Tancut acd Tahous. Aerial
spraying was in progress when the minsilon visited Niger. It 13 too
early to say what the residual populations will be: such an estimation
can only be attempted at the end of the campaign.

3. SYSTEHS OF MONITORING AND EARLY WARNING

3.1 The Terformance of the National Monltoring System in 1987

15. The wmonitoring of pgrasshoppers was carried out by the farmers
o

themselvers <id the decision to intervene was taken by the farmers
brigades.

16. Data ow the {nfeastations was transmitted by the head aof the
agricultural distrfct to the offlcer responsible at divistonal level,
who, in his turn, transmitted them to the departmental chief of Plant
Protection. The departmental Plant Protection team undertook follow-up
monitoring nmissions and, {f the Infestacions were indeed beyond the
coutrol capacity of the village brigades, the departmental Plant
Protection Service intervened with zround contrel equipaent (a sprayer
mounted on Unimog). Diata where then transmitted to the Directorate of
Plant Protection (DPV) at Niamey, which 15 the sole bady able to take
the decinlon to launch aerial operations.

17. The divisions are not llinked to the departaments by radlo. The
DPV 16 able to make radlo contact with only two departuwents, Zinder and
Diffa, where there are four vebfeles with wmobile radics; this systenm
does not facilftate the raptld transalssion of data. It {a ahsolutely
neceasary to aet uyp a proper network to collect data on pests and to
tranesmit thew by radto to the departmental Plant Protectlon Services
(for large-scale ground trenstwent) and  ta  the DPV (for aertal
operations). A monitoring project, funded by UNDP, Cauada, Switzerland
and FAO, has just began, and will certalnly be operatlional during the
1988 crop ncasgon. USAID has Just asupplied the DPV witnh s5ix radfos,
which will allow linke with a number of reziona to he eqtabitshed.

3.2 The Use of Irjcormation In the Manapement ot Co-trol

Gprriti
18. The data gathered by the farmers allow the viliage brigades to
decide {f it is necessary to carry out control operations. This
deci{sfon, whether at the level of the department, or of the DPV ttself,
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18 not always taken in time, because, due to a lack of radios, data is
not rapidly transmitted to the departments, and not enough 1information
1s collected. The central DPV service has four gurvey vehicles with
radios but the Departmental DPV has but one vehicle per team; this does
not always have a radifo, 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 Pecommendations

19. Everything should be done as socn as poesible to make the crop
pest rapild warning project operational. The whole ohservation network
must have radfo transmitters to apeed up the data flow and facilitate
rapid wvarning. This {s {altially an eighteen-month project, but {t
would be advisable to continue it until the end of phase IV of Canadian
Bupport to the DPV (1990).

20. Honitoring and field surveys nmust be intensified at the end of
the seasoa so as to fdentify the heavy restdual populations and draw up
a map showing thelr geographical location. Sueh a map would pin-point
the regicns 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 Trainlng

21. By mid-June, 11,869 farmers had been trained and organirad into
2,274 brigades. This training concentratcd on the use of ULVA Eprayers
(Micran ™MVA o5 Gyro 1) aad on backpack spravers (oatan and Arimitsu),
as well as on survey and ceporting. Courses for the heads of the
Agricultural Disrrices were organfzed and supervised by the departmental
Plant Prcetection teanms.  The farmers who had been trained wvere glven a
sprayer. Visits by the departmental Plant Protectinn teams to the
various brigades afterwards showed that this tralning had been valuable,
and that conirol operatlons were beloy carried ot etifecioacly.

22. Apart  fron  tralnlag in  plant  protect{on figelf, 3,316
farmer~mechanics were trained by the moblle wechanical teame of the
Plant Protection Department, no  taat they wipht  lonk after the
maintenance and repalr of the brigaden' apraying equipuent.

4.1.2 l{‘i:}l\"(_}g of ‘A"}_"_L‘.\f'l [.llAl'.:Il Tec t\_!‘i_‘fq(‘.l I Offtcers

23. For the 1987 apricultural season, agricultural techotcal officers
were tra{ned in plant protection .4 follows:

159 agriculraral conductors

officers of the divicional agricultural services
225 technical anststancs
437 tralners.
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24, This training was carried out by the Canadian experts of the
Niger~Canadian Project. A Canacian consultant for adult training took
part ic the training of the trainers.

4.1.3 The Training of Plant Protection Qfficers

25. Two officers took part in the seminar on the use of Micronair
aprayers in Dakar. Three others took part in the seminar in Niamey on
the use of aircraft in graeshopper control. 7The Training and Plant
Protectic, Departament of CILSS organized a seminar in Nlamey in January
on the »rudent use of pesticides, and four Plant Protection officers

took parc im thiae.

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 Montpellfer {three participated in the course on
the rational use of pesticides, and five in the course entitled
“"Expertise acridiennes™).

4,2 Further training needs in the medium and long-term

27. The training eof farmers and of techulcians will continue within
the fracework of the Niger~Canadlan Project.

28. At the monment, the Plant Protection Directorate has no
speclialist in acridology; {t will be necessary to fill this hole by
training twe of the DPV's agronomists in speclalized acridelogy. Such
training shouid be at doctoral level; the theoretical secti{on should
take place in a forelgn university, and the practical field work in
Niger itself.

/7 Information

29. “osters 1llustrating tradicional control methods and safety
meaGsures 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 farmera: tapes have the advantage that farmers wmay
play them on  thelr tape recorders as  frequently as  they wish,
Television was also ured to provide (Information (n the national
languages to farmers on a number of aapects of plant protection and of
crop practices. In a number of villages, a televiefon with a solar
aerial s inntailed fn the village chief's home, but s used by the
whole village.

4.4 Evaluatton and Recommendations

31. Very consideranle effortns have been made to involve the farmers,
8o that they can theauselvels undertake the protection of their crops
during the firat atages of thelr developacnt.

32. In the courne of farmer training, a particular emphasl«s should be
put on the secondary effects of the une of pesticldes, and they should
be made aware that chemfcal control nhould not automatically be seen as
the only solutSon for reduclog pest populatlons.
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33. Specialist training in acridology for two high-level officers of
the DPV should be made available as soon as pogsible. 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 vere tvo basic aspects to the preparation of the campaign:

— The first sspect wvas farmer training, the establishment of the
village ~igades and the re~training of 470 wonitors at
divisior : and agricultural district level. Decentralized
p.ant protection actlvities were the rule, and 2,270 brigades
(each of five farmers) were set up and gilvea TILV sprayers. The
advantage of such decentralization {s rthat local treatment
against the first hatchings at densitiez ueeding treatment can
be carried out, thereby reducing the work of the DPV, which
need only {ntervene once the task is teo great for the farmers.
The DPV intends establishing a control brigade In every
village; the Immediate problew 15 to supply them with
pesticides and control egulpment. Consideration is belag siven

to making the agricultural cooperatives responsible for selling

pesticides and equipment.

- The second aspect of the preparation of the campalyn was the
mobilization of internationai assistance, and the preparation,
at department, division, and agriculrural discrict, and village
brigade levels, of the necessary equipment and pestlcides. A
large quantity of Fenftrothian 1000 was sent to the airstrips,
€0 d4s to prepatre for anerfal accivitles. Large stuoeks of
alrecraft fu L were also sent.

5.2 Funds and Equipnent Avaflable

35. In October 1986, the nceds for the 1987 Campalgn were estimated
and found to be few, and requests tor ass{atance were then put to
donors. & large stock of pesticides was avallable at the end of the
1986 Campalgn. The new needs were estimated for a period of two vears,
as a vway of atrengthening the national control capacity. Dusts In hand
(Propoxur and Lindane) were enouph to cover aome 20,000 ha ans  the
enough ULV pesticiden avallable for 42,000 ha by ground contcol and
343,700 ha by aerfal control. Mareover, the DPV had at fts diaponal
81,000 1 of afrcraft fuel and 28,000 1 of vehicle furl.  The extra
peatictdnn veentreg forp che YART Coapanton hrogeht the contreal rnactenr (o]
to 45,000 ha by dusting, 130,000 ha by ground control by ULY spraving,
and 495,680 ha by aerfal control.

36. The ceontral DEY ha< at {ty digposal four vehlcles equtpped with
motorized dorayers</dusters, and each departmeat hanoa Uolmor equdpped
with a seprayer/fuster. The DPV o ac Ntamey haw four vehifcles equtpped
with a radlo f{ar aarvey work, and each departacotal setvice has one
4-wheel drive vehlcle without a radio. The DPV algo has *hres alreratt

(two Cossana 1H8 and one Ceasua 185) equipped with sploning cape



184

Micronair sprayers. The total aid provided by the international
community amounted to US$ 4.3 willion, of which USS 40,000 made
available by the FRG for operational expenses. All this assistance was
received iu time, except for the four 4-wheel drive vehicles equipped
with motorized sprayers/dusters, shizh were to be supplied by Italy.
They wvere finally delivered on 2. July, but without spraylag/dusting
equipment.

5.3 Control Operations and Areas Treated

37. The first control operations took place in the department of
Maradi ac the beginnlang of June against young nymphs. The first
hatchings were reported in 400 ha In the eouth of the department, at
den.’ties varying between 15-19 nymphs pe~ square metre. Almost all of
the firast control operarions were carried out successfully by the
village briga.:s 1. every repion.

38. In the department of Maradi, following, an invasion of
grasshoppers from Nigeria, at densities of 15-20/m“, the departmental
Plant Protection Service carried out control operatlions with the Unimog
equipped with the duster. Crop damage to young millet sprouts
nonetheless occurred and thirteen villages (about 600 ha) los:t the first
planting. In the same department, a movement of adults from Nig%ria was
repnrted on 9 August, with an average density of 25 adults/m°. The
millet crop was at the rapid growth aud leaf-production stage, and
aerial control operazions were mounted. ’

39. By the end of August, ground operations had treated 75,420 ha,
and aerf{al operations, 88,980 ha.

40. From mid-September on, large-scale infestations were noted in the
depaﬁtments ot Maradi and Zinder (Dakoro, Tanout), at densities of
32/w”: 200,000 ha had been infested at Dakoro and 400,000 at Tanout.
Control artivities over 95,880 ha were carried out on 18 September and
B C.otcher. At the tflue the missfon visited the north of Maradi,
spraying operations were still being conducted, and were to continue.
So ag to be able to couduct cperations in the departments of Maradi and
Ziader, Niger had requested donors for encrgency assistance worth
FCFA 20,925,000, It was Intended to treat 150,000 of the 690,000 ha
fufested. It 1s obvious that a large grasshoppser population will escape
treatment this year, and will lay, from which arises the risk of a
potentially dangerous aftuiation {n the rext year.

5.4 The Fvaluation of the Efficiency of Control Operations

41. Ground control operations were carried out by the farmers:-
almost all the pground treatment undertaken wasg by farmers with ULV
aprayern at the rate of 2.9% lletres/ha or Penit=othion 20%. These
operations were not followed nystematically this year but, according to
DPV, treatments were effictent.  The uas, hy tarmere, of bhalts poisoned
wvith Lindane 55, guve good reaults.

42, Cantrol operationa carried out by the DPY (on the pround with
Gprayers mounted on Unimopq, and aerial control with Mirconairs mounted
on  Cesann 185 and 138 afrcraft)  were nystematically  assessed.
Effictenciea were meanured by calculating densities before ar! after
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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 Afrcraft Used in
Ep“azing

43. Some tesis were «carried out by the technicians of the
Niger-Canadian Pruject, but the results are not yet available, After
spraying with Deltamethrine, some recovery in the populations sprayed
was noted, Indicati{ng that the dnsige was iracequate; a  rapid
re-infestation of areas treated was also noticed, which bhears out the
fact that this pesticide has very little permanence. The Plant
Protectlon Department was very satisflied witn the perfeormance of the
spraying equipment used (Micron ULVA 16, Giro 1). It has proved
difficult to properly malntain the knapsack motor sprayers used by the
village brigades. Farmers were not very pleased with spraying from
Unimogs {n flelds where the wmille: was already at an advance state,
because of the damage caused by the movement of the vehicle ttself.
There were no problems with the Cessna 185 and 188 wsed. The Beul
Ranger helicopter, put at the dfsposal of the Plant Protection
Department by USAID for survey work, was very much appreclated.

5.6 The Impact on Iluman Populations and the Environuzent
mp« opu

44. Farmers were well {nformed oun the precauttons they neeled to take
during spraying operations (by radio, advertisments Ir the market,
cassette-tapes, and television publicity). They were counselled to keep
away from thefr villages, pastures and watering epots (wells and open
water) during treatment. Villages are always asked to cover thelr wells
before spraving begins. Nevertheless, no studles of possible
Intoxication, phytotoxicity, and effects an non-target orpan{sus were
undert:ken. The Plant Protection Cepartment helieves that only wverv low
dosages were used, that the fnsecticides in question are little toxic
and very effemeral, rthat farmers received adequate Information
beforehand on the precautions they should take, and that aust pesticide
spraying 1s over very limited areas. Nonetheless, the mission believes
that studies ou the secondary eftects of spraying shnuld be undertaken,
even {f it {s only to verify the arguments of the Department of Plant
Pratection.

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 ftself to the
following observations:

- At the beginning of the ralny season, early plantings were
cozpletely  destroyed in places where there were heavy
grasshopper denstties (as {n the case of thirteen villages {n
Marad{ department, vver some 600 na of cropland).
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- The mission was able to confirm, during its fileld trip to
Konarka, in Maradi department, that there were areas of heavy
infestation where crop losses could be estimated at between
30-407%.

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 1into consideration 1in 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 campalign.

- 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$S 250 to 300 million. Donor
coantributions amounted to US$ 4.5 million, which represents 1.5X 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
Protaction Service by the establishment of a food crop pest rapid
wvarning 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
chalrmanship of an offfcer of the Ministry of Foreign Affairs. The
committee ensured very clese cooperation between Niger and the donors
for the funding of control activities and in following the development
of the grasshopper sitvation. After large-scale infestations 1in the
departm:nts of Maradi, Zinder and Tahoua, an expert Technical Committece
was set up at the end of 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-ncale {nfestatlons occurred.
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7.2 Improvements in the National Plant Protection Service

51. The extra equipment received (vehicles and spiayers) has improved
the Plant Protection Department's ability to undertake operations.

52. The crop pest monitoring project will allow the instzllation of a
monitoring and early~warning network.

7.3 The Role of International ana Reglonal 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 areas; this is not always easy, and
radio communications must be {mproved, both regionally and
between neighbouring countries.

— It also promotes the training of middle-level staff, through
courses anc workshops organized by the Department for Plant
Protection Training.

54. ,CLALAYV took part in surveys and control op:rations against the
Desert Locust {n the Alr and in the Tamesna.

55. PRIFAS et up a blomodeling station at Jlamey. The SAS
inforuwation 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 Departmant of Plant Protection.

8. OTHER MATTERS ANL LONG-TERM CONSIDERATIONS

8.1 Stou~ks at the End of the 1987 Campaipn

57. The campaign is not yet over, and satocks cannot be assessed with
any degree of accuricy, but the grasehopper siruation remalaned cale
until mid-September, which mr2ns that larpge penticide utocks will
certainly be left at the end of the campalpn.

8.2 The Use of Pesticlde Contafners

58. The Niger-Canaitan Project (ntends carrying out studies on the
decontamination of pesticlide barrels.

8.3 Recommendations

59. Niger has set up an excellent asystem for contrnl activittien
against crop pests by the way in which {t involves the farmerua: village
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brigades take charge of peat monitoring and of control operations. The
Plant Protection Department works as a "fire brigade”, when the village
brigades can no longer cope with thc situation. Nonetheless, the
mission noted a nunber of weaknesses:

- There {5 no network of obsec-vation posts.

- Nor are there radfo 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 basiy cof these remarks, the uission recommends:

~ That the project entitled "Strengthening of the Department of
Plant Protection by the Establishment of a Rapid Warning
Network against Pests”, which was fnitiated 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 Iintervene, and the areas to be treated. The
misslion recommends {ncluding studies on crop damages, ou the
efficlency of spraying, and on the gsecondary effects of
pesticides on the environment (on the human population, on
cattle, vegetation and non-target organisms) in the work of the
project.

= The misstun recommends establishing an {ntervention threshold
before the bepinning of the 1988 crop season, and that this
threshold be periected with the data gathered by the rapid
warning project. The use of an {interveation threshold 1s a
rat{onal way of approaching the problem as to when to initiate
control activities.

~ The misslon recommends close collaboration between the rapid
warning project and the blomodeling station which PRIFAS has
establiashed {n Niamey.

- The long-term support of Canada and the PFederal Republic of
Germany to the Plant Protectifon Department has lald the
necessary bases for adequate plant protection. This support
should continue, ao that the Plant Protection Departument can
become even more effective.
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ANNEX I

PERSONS CONTACTED

Minister of Agriculture

Director, Plant Protection Department
FAO Expert, Rapid Warning Project
Chief of the Departmental
Prot=ctiovn Service

Plant

Counselor, Consul and Head of Office,
Canadian Embassy
Counselor, Niger-Canadian Project

Economic Counselor
Expert

Counselor, French Embassy

Resident Representative
Expert

Director, Niger-German Crop Protection
Project

Deputy of Agriculture

Project Assistant for the Grasshopper
and Locust Prograume .

Project Assistant for the Grasshopper
and Locust Programme

Project Assistant for the Grasshopper
and Locust Programme

Head of the Bifomodeling Station at
Nlamey
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CILSS
Mr. M.H. Ould Ka.ry Admiristrative and Financial Director
of the AGRHYMET Centre
Mr. Samnou Director of the Crop Protection
Training Department (DFPV), AGRHYMET
Centre
Mr. G. van Klashort Chief Technical Advisur to the DFPV
FAO |
Mr. S. Niare FAO Representative

Mr. M. Germaux Consultant Acridologist, FAO
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L'utilisation est discutée actueliement avec la Py,
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en route Cotonou-Niamey
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le domatne du sufvl et de 1z prévisfon des populations de durée 12 Hois ) partir

scutérilux. Colladoration avec projet PHUD/FAQ d'alerte rapide de Jutn,
prcvu pour compossnte Niger,
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JOINT FAO/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN
NIGERIA

1. EVOLUTION OF THE GRASSHOPPER POPULATIONS IN 1987

1.1 Orggnization of the Plant Production Services in Nigeria

1. As a result of its federal structure, the organization of crop
protection in Nigeria 1is complex. It involves independent bodies at
different levels of government, with a lack of coordination between the
different 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) 1is 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 rDPCS owing to lack of personncl
and funds. It does, however, distribute equipment and pesticides for
pest control. It is also involved in legislation and phytosanitary
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 Matural 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 1in 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 1is
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 ddata 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 eo, instead, he had had to visit the 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 senegalensis 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 wac observed. Losses of millet seedlings were low. In July,
the populaticon decreagsed due to the drought, and the dens)ty 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: Alolopus sgimulator 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 surveys were carried out 1in the northern
Nigerian Sahel during December 1986 and January 1987. One team (the FAQ
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 gther known 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.
This method was v'ery fast and effective. Egg-pod densities in Borno
State varied from nil to 42 per m~ (Annex 3), the majority being
O. seuvpgatensis. The mortality of eggs due to oredation by ants,

dipterans and other natural factors ranged between 15 and 90X, and was
generally 50%Z or more. Infestations in Kano, Sokoto and part of Bauchi
and Kaduna States were reported to be similar. The costs of organ!sing
an egg-pcd survey of two months, as conducted in Borno State, was
estimated to be USS 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

B. It was hard to evalue the actual effect of control operations.
Phase I control was not very effective, as no pesticides were avallable
to distribute to farmers. Tradfitional control methods were not much
help 1in reducing populations, although farmers were effectfively
mobilised for these actiona. State control teams treated some local
outbreaks. Phase II control is 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 Phases 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 Mouitoring 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 assisted 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 1is that
dara 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
cut to verify .:st densities and the potential camage posed to craps.
The FAO Consultant svent 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 thc 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 extensjion agents and farmers. The ADPs provide an esxcellent
ueans to do so. Some basic operational funds must be made available for
the catabligshment of survey/control tecams at state levei. For the
existing teams, transport and communication facilities are often
insufficient, and 1mpede 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
conprehensive control strategy delegating responsibility to federal,
state or local authorities. Despite these uncertainities, some State
task forces organized practical training on pesticide application and
gsafety. Tn Bormo State, the FAO consultant trained three pest control
supervigors, 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. Newvspapers 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 traiuing
of farmers 1s 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 agents 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 ({ntensify their training activities.
Effective training materfals 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 fn both pesticide
application (possibly through the introduction of pesticide
application certification) and survey techniques.

- Higher levels: There is certainly a necepsity for professional
training in grasshopper control for decision makers at the
State level and within the FDPCS (for instance, the FDPCS
branch for Kano State, consisting 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 1in control and survey operctions, 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 Pec* 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 regult of the egg-pod surveys were used to plan the
distribution of equipment to the appropriate places at the beginning of
the season.

19. Aftervards 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
avallable, 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 betveen the different bodies concerned was often inadequate.
Thus 1t was possible for aerial treatments to be carried out in Borno
and Kano States without the FAO consultant being informed. Also,
collecction 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 1increased, 1t aseems highly
recormendable 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

gpase I

22 Farmers were mobilized to treat grasshopper nymphs around their
vi)lages with dust bags. However, the pesticides reached the villages
to¢ late or in too small quaatities. Traditional control was also
carried ouf, 2involving groups of farmers sweeping the hoppers into
concentrations, where they were physically destroyed or burnt. These
methods ver: not considered very successful. Cround 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 lInsufficient, basically because of the lack of dust formulations
for the farmers.

Phase II

23. When the evaluation team visited Nigeria, Phase II operations
were still taking place. An estimation of areas treated by ground teams
is given in Aunex 6. In Kano and Borno States some aerial treatment was
carried onut, but just how much the mission could not discover, beyond
the Kano worlk involving 23 flight hours? The evaluation mission 1is of
the opinlon that the aerial treatment of grasshoppers in northern
Nigeria 1is 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
oot cost effective. Spraying were probably being carried out because
provided for by contracts with aviation companies. It was also felt
that contrel of O. senegalensis was often carried out at tap low an
infestation level. While FAO recommends 25 grasshoppers/m“ as the
action threshold, treatments were carried out at less than 1 hopper/m”.
This may be justified for large speciesn, such as Kraussaria, but {t
hardly 2—-2r 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 becn applied. Emulsifiable concentrate
formulations always need a conslderable amount of clean water. This 1s
not very practical in the Sahel. Therefore a furcher move to ULV
formulations and application equipment 1is advisable. In future, when
sufficient training at farmer 1level can be provided, hand~held
battery-powered ULV sprayers may replace dusting in first-phase control
operationn. The efficacy of ULV formulations is highar than of 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). PDPCS 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 recenc
flight experience. The future of the FDPCS aviation unit is uncertain.



26. The evaluation mission considers that aerial applications cannot
be Jjustified wunder the present circumstances. Possible future
grasshovper control is not sufficieant to make the FDPCS unit functional
again. In the rvare cases that justify aerial treatment, planes can be
rented.

4.5 Environmental and Health Impacts

27. No side effects of the pesticide applicatlions 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 18 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 507 egg
mortality of O. senegalensis reported in 1.4). For this 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 1is
best carried out at State level, as tne States are re.atively
independent . The ADP i3 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 1s of opinion that a large
part of the budget for strengthening the State PPS 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 scason treatment of nymphs by farmers 1is the preferred
method of grasshopper control in Nigeria. The 1987 campaign has shown
that farmers can effectively take part 1in these activities. However,
emergency stocks of pesticides have rtu become established at state/local
government level.

33. The change from EC to ULV formulations should be encouraged.
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34. It 18 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 1in 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 20Z 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 5Z in the south-west to 80X in the north-east, but
it should be noted that this also includes the effect of drought. In-
Borno State, 80-1002 local destruction by Kriugsaria wus reported.

38. On the whole, the FAO Consgsultant estimates that losses attributable
to grasshoppers this year are less than 10X.

39. Recommendation: 1t 1is 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
egtablished. The evaluaticn mission expects that this committee will
not become operational in the sltort-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 esgstablishment of the Task Forces for Pest Control was an
important step to ‘beLter ~coordination of state crop protection
activities. However, crop protection in Nigeria still clearly shows a
lack of coherence. Further strengthening of thce PPSs {s therefore still
necessary.

6.3 The Role of Internatinnal 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 improviug countacts with
these countries which ghare a long border with northern Nigeria. The
Lake Chad Basin Commission (LCBC) may bte 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 regiomal 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 Zor 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 officlials of the States visited by the evaluation
mission. 1In future, some technical assistance may still be necessary.

7. GENERAL CONCLUSIONS AND RECOMMENDATIONS

45. As everywhere 1in the Sahel, the most practical solution to the
grasshopper problem lies 1in the mobilization of farmers and in their
being given the responsibility for efficient control operations.

46. Orly a very small part of the many millions of hectares of
cereals are at ricvk 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, 1f 1insecticides 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 conditious are fulfilled, the operations will fail.

48. Bearlng 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 systematically bu the repcated use of
every posaible media: the national development organisns,
ADI, posters, the preas, radio, televisfon, and this both at
the federal level and at the level of each atate involved.

Such mobliization activities should be simple, but carried out
over a long period of time and improved each year, over at
least five years. They could, and in fact should, not only
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deal with grasshopper problems, but should progressively
include all other problems of crop defense and agricultural
development.

The work of the Plant Protection Services, of the intervention
brigades, and of development organisatio=s @8hould be
coordinated by a task force in each of the states, under the
gole authority of the state Government. It would be wise to
1imit the number of decision making bodieg, so as to avoid
overlapping and a wvaste of effort. The Federal Government
could financially assist the most vulnerable northern states,
particularly Borno, Kano and Sokoto.

Bach of these State Governments should be able to directly
negoclate for supplies and assistance through the World Bank
or other financing agencles, 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, and they are convinced
of their responsibility for the defence of their own crops,
then they must acccjt, except in situations of real emergency,
to at least participate by purchasing pesticides.

Egg~pod 3surveys might usefully be undertaken during the dry
geason, at the very earliest, so as to 1localize where
important concentrations of adults occured at the end of the
1987 scason. These egg-pod surveys might takc place between
November and January, under the control of an entomologisat,
preferably the 1987 FAO coordinator.

In 1987, the Oedaleus senegalensis populations returned to
normal, becauge of the late rainy season, which was very
unfavourable to the insect, and because of an increase in
parasitism, as well as because of the control operations
undertaken 1in Niger and Nigeria. If phase 1 control
activities are well carried out in 1988 on the populations
ariasing after the first rainas of 20 mm or more, then control
operations in a sccond phase, in September, will not be needed
or will, at least, be very limited. Intecvention should only
be attempted 1in the case of {important densities of
grasshoppers in crops, at numbers of over 30-50 insects per
square metre, and if damage 18 occurring in grain crops before
they mature, at the milky stage, or the dough stage.
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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
mast train and lead the farmers and take charge of ground
control teams with moderu spray equipment, such as motorized
ULV sprayers or hand-held ULV battery operated sprayers.

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 ia Nigeria; in fact, this year, in spite of very good
rains in September at Maiduguri, 1t did not occur.
Nonetheless, it should be noted that private aud 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 RAINFALL
(mm)
May 13 0.0
14 0.0
15 29.1
June 16 less than 0.1
mm
17 17.7
18 14.5
July 19 1.5
20 70.4
21 34.8
August 22 24.1
23 100.1
24 40.1.
September 25 0.0
26 4.4
27 9.4

October 28 4.2



214 ANNEX III

DENSITY OF EGGPODS OF OEDALEUS IN BORNO STATE,

NIGERIA
- , %
PLACE AREA(HA)  EGGPOD/M?  MORTALITY
Madduguri 16 8.5 50%
Lake Alav .~ 300 8.5* 15%
Shettimari(Km 52-53) 15 4.2 50¢%
Bama 40 4,0 50%
Bama Pulka Rd(Km 21-171) 25 2.0 50%
Mafa 25 2 75%
Dikwo 50 2.5 75%
-~ Kasasi 10 15* 80%
Gubio 4 3 50%
- Layi ‘ 10 3 90%
~ Mirati 10 10¢ 60%
Kukaw. . 5 2 90%
Gudumari 16 10+ 60%
Dematury 10 13~ 80%
Demagum 30 12¢ 25%
waringabo(Potiskum) 50 4% - 60%
°Bambangi da 15 11e 70%
*Bambongida(North) 30 24¢ 60%
Dapchi 20 o 30%
Geidam 30 Nil -
Kelluri 20

Nil -

*Red ;;ne; surveillance will be maintained,
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ANNEX IV

DONOR INPUTS FOR THE 1987 SEASON

Technical Assistance
Protective clothing

Expert costs

54 MT fenitrothion 3Z dust

21,800 1. fenitrotion 50 ULV

EEC (through FAO)

total

20,300 ECU
37,200 ECU (arrived?)
12,000 ECU
42,660 ECU (arrived)

93,338 ECU (blocked in
harbour)

207,421 ECU
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ANNEX V

MATERIAL USED BY THE NORTHERN STATES

BAUCHI STATE (53/987)

* SPRAY EQUIPMENT:

Knapsack sprayers : 205
Motorized aprayers (Harch) : 20
Motorized sprayere (Kinhelder) : 53 (urgeant 10)
ULV sprayers (Electredyn) : 408
ULV gprayers (Hardy) : 408
Atomiser (7) : 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
Landcruiser : 1
Landrover 3 1
Lorry : 1
KANO STATE (5/10/87)
® SPRAY EQUIPMENT
Knapsack sprayer (hand operated) : 3,270

Knapsack (motorized) : 450
Exhaust nozzle sprayers,

Landrover mounted : 10
Vheel barrow sprayer : 1
* PESTICIDES (just arrived)
Queletox (fenthion) : $,000 1.
Cymbush (Cypermethrin) : $0,000 1.
Fenitrothion 961 ULV : 15,000 1.
* VEHICLES
Service van for apray equipment: 1

SOKOTO STATE

Situation unknown

KADUNA STATE

Situacion 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 + 11
(till 21lst July) (to date)
Borno State 6 000 11 700 (end July)
Kano State 3 000 35 000 (10 Octobder)
Bauchi State ? 9 600 (30 September)
Kaduna State 1 200 ?
Sokoto State : 3 000 ?
137200 56 300

TOTAL .l...ls9 500 h.
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ANNEX VIL

PERSONS WITH WHOM DISCUSSICNS WERE HELD

Buahin, G.K.A.

0zdua, Koo

Omeni, AA

A. Kinnigbagbe J.A.

Umar Abba Gana

Innocent C. Iyioke

Ayedele Sadia

Abd. Al Azeez Abba

Mohammed

Havilla Shara

(FAO Consultant, Univerisity of Maiduguri)

(Principal Agricultural Officer, FDPCS,
Sokoto)

(Principal agricultural Officer, FDPCS,
Kaduna)

(Assistant <Chief Agricultural Officer,
FDPCS, Kaduna)

(Commiasioner of Agriculture for Borno
State) .

(Head, Division of Agroaviation, FDPCS,
Kaduna)

(Assistant Chief Agricultural Officer,
FDPCS, Kano)

(Programme Manager, Kano State Agricultural
and Rural Development Authority)

(Chief Pest Offlcer, KNARDA, Kano)

(Chief Officer for Agricultural Product
Inspection, Borno)
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JOINT FAO/DONOR REVIEW OF THE 1987 GRASSHOPPER CAMPAIGN
SENEGAL

1. INTRODUCTION

1. There were widespread grasshopper and locust outbreaks in West
Africa in 1986 and a major emergency campaign wae mounted. At the end
of the season, Joint FAO/Donor evaluation missions visited each of the
Sahelian countries.

2. Their reports were prescnted to a meeting of donors and countries
in Rome 1in December 1986. The nceds for 1987 were projected on the
. basis of information available and donors agreed to provide aid within
the framevork of these projections. Steering Committees, composed of
donors, FAO and the relevant technical ministries, were set up in wost
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 wissions wvisited all Sahellan
countries in which campafgns 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 offlcers of the Crop Protection Service.

5. The Crop Protection Service was most cooperative and briefed the
mission throughly. It also provided the missfon with a vehicle when
needed, which was much appreciated.

6. The mission muat also thank USAID for {ts useful briefing and for
making available an o°fice from October 16 to 18 for preparat{on of this
report.

7. Particular thankas are due to the FAO Replonal Coocdinator, who
gave generously of his time and accompaniced the teanm to many meetings.

3. EVOLUTION OF THE GRASSHOPPER AND LOCUST POPULATIONS 1IN 1987
3.1 The Weather

8. The firat afpnificant rains fell 1n June, largely in the
south-east, in the re,lon of Tambacounda and of Xolda, and {n the south,
in the region of Zigulnchor. The central repiona then received rain, as
did the department of Matour, in the north of 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 hacvest 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 ceutral regions.

3.2 The Gracshopper Situation

12. One important fact must be noted, and that is the near absence of
Oedaleus senegalensis in the grasshopper infestations in Senegal in the

rainy seagon of 1987. The fact that aerial control operations had been
carried out {n September and October 1986, late in the season, over more
than a million hectares, almost certainly contributed to this unusual
situvation, cven though a large-scale re-infestation by this specles had
been reported in the zones treated by air.

13. Apart from a fow conc&ntrations of adult Oedaleus, which never
reached morc than 8 or 10/m”, and that very locally and over small
areas, the commonest species of grasshoppers 1in this year's
infestations, and hence those which were the targets of ground and air
control, were: Catalofpus fuscocoerulipes, Kraussaria angulifera,
Kraussella amabile, Acrida sp., Acorypham glaucopsils, Hieroglyphus

africanus and dagancnsis, and Catantops sp.

1&4. The first sizeable hatchings were seen at the beginning of July
just north of the Gambia (Zonocerus variegatus); further hatchings, this
time of Oedalecus aeregalensis, took place i{n the same region, during the
pecond half of July. Thcose uymphs,, all opecies considered together,
reached densiticn of between 15-30/m” over large areas in the reglon of
Krolack (adults {nfeated one patch of 4,500 ha and another of 21,000 ha
in the same region between 10 and 15 August). Hatching progressed from
south to north. The adult populationan that resulted were never quite as
large as in 1966. By 30 September, 134,872 ha had been treated from the
afr and 3¢,556 by ground teams of the Plant Protection Diviafon, without
taking into account the areas sprayed by the village {ntervention
comaitteen, which had been well trained this ycar before the campaign
began.

15. At the end of the evaluation misalon's visit to Senegal, on
12 October, rain continued, and control operations, on the ground and by
air, were being mounted againat 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 Alolopus
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
wvas 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 Thies, Diorbal, Fatick, Kaolack, Kolda, Ziguinchor,
Louga, Saint Louls and Tambacounda. Each team had at 1its disposal a
vehicle and was composed of two scouts and nr 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-Lisiguére-Matam. Egg-pod densities per square metre
ranged between four at Ndiébel (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/m2, 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 campalgn against grasshoppers could be consfdered over. Although
Oedaleus senegalensis 1s still rather uncommon, the other species listed
in paragraph 13 abounded over large areas in the south and centre of
country. Although these spscies have but one generation a year, and
although the harvests are already underway, or about to begin, a number
of concentrations, in areas where hatching has not yet finfshed, will be
treaced. The residual moisture flood plain crops will also be
protectesd in Hovember agalnst Afolopus.

20. It should bLe noted that thousands of hectares have also been
iavaded by Snodoptera, Amsacta moloneyi and Cantharids (without taking
into account grain-eating birde and varlous plant 1lice), aud that thea
Plant Protection Servicen are more and more worried by the various pest
attacks.

4, MONITORING AND RAPID WARNING SYSTEMS

4.1 Performance of the National Monitorfae Systems in 1987

21. The pilot reporting and early warning system, set 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 T&tefort, in the seminar organized in Dakar in June
1986.

22. On the other hand, the Plant Protection Division had began to set
up a mrnitoring 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
seconcdary Plant Protection Centres based in the south, at Kolda and
Migsira (Tambacounda), at Nganda (in the Kaolack region) and at
Richard-Toll, with CCLALAV's anti-grasshopper team. The infrastructure
for a fifth centre {8 being prepared at Ogo (close to Matam). Qualified
staff have been appointed to all thesec secondary centres which are in
charge nf acouting in the zones under their control, have a four-wheel
drive vehicle, and are ia contgact 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. Iach secondary Plant
Protection Centre collects and transmits the data needed for the rapid
alarm system throuph 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 - Management of Control

Ogerations

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 grasshoppers 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 eccondary 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
varning network be brought up to the full ten secondary Plant Protection
Stations originally planned.

5. TRAINING

5.1 Training Activitieus {n 1987

~

5.1.1 Training at the Dakar Training Centre

27. The centre is8 a focus for both national and international
training. 1In 1987, seven training scssions 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 wveed management course for 17 participations from
three countries; funded by the 0AU 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 1ustructors 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.

J1. The training of farmers is hindered by a lack of operating funds.
“he CPS provides a vehicle aand fuel if available, and the per diem of
instructors and the driver, but instructors are expected to travel at
their own cost and claim for expenses, which they may not receive for
8ix months or more.

32. In 1987, a training course financed by an NGO in Dahra was very
succeasful, partly because meals for the participating farmers (who
would otherwlse have been unable to apend two days away from their own
homes) were provided. Nine agents from other development groups in the
area also benefited from this training.

5. As the Centre’s instructors train further agents of the CPS, CER,
SODEVA, Peace Corpc, etc., it will be important to monitor the way in
whic> they, in thelr turn, traian 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
trainiag was 2,500 FCFA ($ B8.50) per farmer/per day, plus fuel cost,
plus the instructor's per diem.

5.1.3 BRadio 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 1its curriculum. Repairs to buildings and gome
equipment are sorely needed, including a new septic system, fans for the
dormitory and fresh paint generally. Some laboratory equipment must be
repaired or replaced, 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 apare parts,
particularly  bulbs, which cannot be obtained 1locally. No new
audiovisual aids (films, slides, posters) have been acquired in several
years.

5.2.2 CPS personne.

37. The priority of the CPS is to train its newly-appcinted 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 dutfes. The USAID
consultant, E. Huddleston, recommends they study for advanced d_grees in
such a way as to permit them to return to Senegal when critically
needed.

39. The director of the CPS will need at lcast one sgpecialist officer
for each majur pest group. The long-term training of selected CPS staff
members in both technical and managerial uskills would allow them to also
assist the agricultural schools in improving crop protection training.

40. At least one innstructor should study training techniques and the
production of audio-visual materials.

5.2.3 Parmer training

41. Unless NGO. regularly fund f{armer training, the DTC will need
outside support for this work. Funds for training will be needed in
1988 to insure the proper use and otorage 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.
Allovwance should also be made for refurbishing the Centre and for the
production and procurement of training materials. The Centre would be
of much greater 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 traininsg materials until a qualified Senegalese
national 1is 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 1its 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 1include provision for the advance
payment to instructors of their per diem.

50. Technical assistance {s required for the storage of pesticides
and for the disposal of surplus or ocutdated pesticides and empty
containers. .

51. Technical assistance should alio 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 aertal 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. This Centre dally considered reports from field survev teams, in
person or by radio, analysed the materfal 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, FAD, and governmet agen~ies.
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6.2 Funds and Inputs Made Available

53. Donoi 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 Govermment is also constructing a large storage building close to
the ZPS headquarters, at km 15 on the route de Roufisque (Thies), but
this will not be ready for storing pesticides in the next dry season;
alternative storage faclilities must be found, as numerous drums of
pesticides will otherwise be left in the open.

54. Pecticides and application equipment were positioned in the
region and village level farmer brigades were organized before the rains
began. Jacto sprayers vere mounted on 13 Unimogs, 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
(vho has an M. Sc. in Entomology) using the vesical squarc 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
94X to 95%. Mortality rates of between 70.47 and 96.8% were measured at
seven sites near Thies and Bour, where Fenitrothion was used. -

59. Mr. Niaagsey estimated the mortality rate in various ground
control operations he observed at between 60 and 80X.

60. Problems with swath spacing occurred in areas where trees were
numerous: electronic guiding aystens might facilitate future aerial
operations.

6.5 The Evaluation of Pesticides, Equipment and Aircraft Used:

6. Both the vpesticides 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 dusts for ground application is questionable. The
cost per pound of the active ingredient is high, as are transport costs,
and inhalation by the user 1s a distinct risk.

63. The warehouse being presently constructed should be supplied with
a forklift and pallets. Technical assistance in the handling and
atorage of pesticides will be necessary.

6.6 Environmental ir.pact

64. An EPA representative, Kyle Barbehenn, spent thres weeks in
Senegal, but as there vere no aerial trcatments 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 sapecles of grasshoppers. Aerial treatments
endanger tha grasshopper parasite and predator complex, as well as those
of other species, such as the cassava mealybug, whose natural predators
and parasitc. 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. 1In 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, saphecids, carabids, cincindeltids, meloids, lampyrids,
etc.

67. In the 1light of diverging cpinions as to whether large or small
aircraft should be used in control operations, environmental studies
should be given yreater pricrity. The cost/benefit analysis of any

control operation must include an ecological component, since the
eliminatlon of beneficial epecles, or of parasite/predator complexes,
either of harmful or of nun-target specles, may result in long-term
damage, which nelther the host-country nor the donors con 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 posaibly with Peace Corps volunteers,
to collect and evaluate data on the incidence cf 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 awvareness of
pesticide toxicity, should be considered.

72. ULV pesticides, rather than dusts, are recommended, because of
the lesser expense of the active {ngredient and of lower transport and
storage costs. However, training {n ULV applications ia required before
the formulation can be used bv farmera. The CPS now has new ULV
equipment, and training in its czlibration and maintenance is essential.

73. A stricter accounting for vehicles, equipment and fuel 1s
needed.

74. Further studies on grasshopper population treatment thresholds are
esgential. .

75. Mortality estimates and environmental studies for ground
applications ahould be carried out using the eame methodology as for
aerial applications.

7. CROP LOSSES

7.1 Report on Crop Losses

76. The daily nurvetllance Yeports mentioned any losses which
occurred: apparently, loases to grasshoppers were negligible in 1987.

7.2 Cost/Beneflt Analysts

77. Any analys{s .uf the value of pesticides and equipment supplied in
1987 must take into account ita use over the next few years, and this {s
not yet passible.

78. Malathfon, Carbsryl and Fenitrothion can all be utilized against
other pests as well, and this must also be considered.

79. It will be necensary to usme the stocks Judiciously, as a "full
cupboard”™ may result {n the temptation to use more pestic{de than
necesosar . Donors can help by providing technical expertise to
establ{sh threshold-levals for major peata. '

80. The relative coat of duating baps and apraying with Carbaryl was
studied by Dr. Ellfs Huddleston of USAID/Dakar. The resultn of this
analysis are given {n table 1.

81. Should mevere granshopper outbreaks occur fn the Sahelfan
countrien, the value of different types of afreraft for different types
of work should be born {n mind: helicopters, small and larger planes all
have differing rolen to play.

7.3 Recommendationn

B2. A cost/benefit comparison of dust and ULV applications should be
made.
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Theoretical Comparison of Dust Bags and ULV Application of Carbaryl

Dunt Bags

A. Walking Bpeod 60m/min.
B. Swath width 2 moters.

C. Work Rate
60m/min.X ?m owath = 120m2/min.
120m2/min.X 60ming = .72 ha/hr.

. Cost of Chenmical
1% Propoxur @ $1200/metric ton
10Kg/ha.=3$12.u0/ha.

E. Cost of Trancvort
(Baced on ocstimato of $40/wmetric

A.

ULV Carbaryl

Walking gpeod 60nm/min.

Swath width 30 moters.

C. Work Rate

ton) $40 - 100 ha. = $.40/ha.
F. Labor Coct/Ha.
.72 ha./hr. X 1.00/hr. = 3$1.40/ha.

Bfficlency rate (est.)
50% - 1.40/ha. = $2.uv9/hu

H. Total Cout/ha.
Insecticide 12.00C/ha
Transport A0
Labor _2.80

15.20/ha

Cost Per Unit of Efficacy
70% - 15.20/ha. = $21,71/ha.

60m/min.X 30m swath « 1800m</min.
1800:m2/min.X 60 = 10.8 ha/hr.

. Cogt of Chomical
.8svin 4-011 @ 3.%0/Liter

1.18 literc/hn.~4.13/ha. +
(.3 liters of Dicsel w.21) = 4,33/ha.

. Cost of Truncport

(Based on estimate of $40/metric ton)
$40 - 743 ha/ton = .05/ha.

Labor Cost/Ha.

10.8 ha./hr. X 1.00/hr. =« $.09/ha.
Bfficiency rateo (ost.)
90% -~ $.09/ha. = $0.10/ha.

Total Cost/ha.

Insecticida 4.33/ha.

Transport .05

l.abor .10
4.48/ha.

‘Cost Por Unit of Efficacy

85% ~ 4.48/ha = $5.27/ha.



232

83. Donors should assist the CPS in the prudent use of present
stocks.

84. Any cost/benefit analysis of the 1987 campaign should include the
wider factors, ouch es risk avoldance 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 Steering Committees

86. The general conasenaus 18 that the Steering Committees played a
vital role in the organization and coordination of the campaign. The
fact that mectings with several donors present were held every two weeks
shows that FAO succeeded In {is role of coordinator, and {n following up
the recommencations of the meeting of Decenber 1986 {n Rome.

8.2 Improvements {n the Natfcnal Plant Protection Services since
1986

87. The Crop Protection Directorate has been  substantially
restructured and a new Director appointed. He delegated direct control
of operations to an operational team. The Directorate has been given
more autonomy for action and decialon making. This greatly facilitated
control operations. There are three divinfons: Survey and Warning;
Control; and Legislatien, {ncludiag quarantine and the registration of
pesticides.

88. Tuo OFS developed a national action plan for 1987, with the
technical assfatance of USAID. This _plan was approved by the
Governument, which lent authority to the work of the Steering and
Techaical Cemmittews.

89. The miasfon coordinator (who was also on last year's evaluation
mission) found a remarkable {improvement {n the capability of the CPS.
The revitalization of the naervice should be encouraged, the donors
should strengthen the CPS in a coordinated programne.

8.3 The Role of Regfonal and International organizations

90. FAO provided an acridologist, who had spent many years {n West
Africa, and a logiatictan, who worked with the Canadian aerfal
operationn, nanfated Iin the U5 aerfal operationn, and worked with survey
teams when tine allowed.

91. DCLALAV organized aad trained the fleld support team for the
Canadian afrcraft, and provided a ncout and vehicle for a month towards
the end of the campaign. OCLALAV {a dfincusned {n the miasfon report on

Gambia.

92. Canada, In addition to alrcraft, supplied a coordinator for {ts
assiatance activitien.
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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 loglstician and a speclalist {4n aertal
application.

2) In the early stages of the campalgn, two acridologists, and
one entomologist fcr the later phase. A computer specialist
and an aerial operation specialist were also provided. The
donors also provided logfstical 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, {t is not yet possible to draw up an
inventory of pesticides on hand, but it {s clear that, barring major
upsurges, stocks are adequate for the 1988 season and beyond. The
misifon stresses the {mportance of proper ntorage and {nventory control
and the necd to une the older pesticides first durlng the 1988 geason.

9.2 Preparatifon for future ycars

96. The mission recomacnds a heavy emphasis an tralufing. Sce Section
5 of this report. The developnent of many categorfes of expert
specfalization would conafderably fmprove <he CPS.

9.3 The long=term {nmprovement of the Plant Protection Structures

97. Senegal could tawe the lead In a nuaber of flelds:

1) The evaluatfon of the efffcacy, and environmental tmpact, of
peatliciden on different crops of econowlc fmportance and on
the major pentn.

2) The development of granshoppers populatton thresholas (that s
the numbers of fnnectn which should be reached before chemical
control {n resnorted to), both for ground and for aerial
application. This would mean fntegrating  grasshopper
population dynumica, the crop's phenologlecal atape, and a
technical evaluation of the rink of crop danmage.

3) More and more complex tralning will be necensary to beneflt
from new technologles {n {ntegrated pest management. Senegal
fa fortunate {n having a flie Tralning Centre, and should
capitalize on {t In the years ahead,
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ANNEX 1
ACRONYMS USED
FAO Food and Agricultere Orzconizaticn of the United Nations
CPs Senegal Crop Protection Service
USALID United States Agency for International Development
UNDP United Nations Development Progranm
OCLALAV Organisation commune de lutte antiacridi{enne et de lutte
antiavialre
FAC Fronch Cooperation Asaistance
ICTZ/FIT Frovt Inter Tropicale/Intertropical Convergence Zone

AGRHYMET Centre rfgional de formatfon et d'application en
agrométforologie et hydrologlie opecationnelle

ULv Ultra low vcluae
EPA Environmental Protection Agency

EEC European Economic Commission
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Aly Nbaw
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Eloi Diémé
Christophe Gueye

Lamine Ba
Abdoulaye Niassy
Oumar Barry

Aziz Thiam

M.M. Ben Kheder
Alioune Ndiaye
Tabet-Nime
Billard

Ousmane Yonli
Frederic Jenny
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Ell{s W. Huddleston
Ron Harvey
Frances Can
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taroir VYoyer
Emmanue]l Mersh
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Akira Kono

Thomas Lipp
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ANNEX Il

PERSONS CONTACTED

Director, Crop Protection Service

Chief of the Intervention Division, CPS
Chief of the Monitoring and Warning Section
(Satellite Maps) CPS

Assigtant Director, CPS

Chief of the Crop Defense Division, CPS

Director, Dakar Tralning Centre
Entomologist, CPS

Instructor, Dakar TC, CPS
Ingtructor, Dakar TC, CP3

FAO Representative in Senegal

Reglonal Locust Coordinator, FAO/ECLO
Operations Officer, FAO

Logistician, FAO

Entomologist, FAQ

Crop Loss Assessment Consultant, FAO
Apriculture Develcpment Offlcer, USAID
Consultant, USAID

Deputy Agricultural Offf{cer, USALD
Project Officer, USAID

Technical Director, OCLALAV

Flrst Secretary, Canadlian Embassy
Consultant, EEC

Director, French Cooperation Assistance (FAC)
Third Secretary, Japancse Embassy

Commercial Attachié, Federal Republic of Germany

Director, AgricAir, West Africa
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ANNEX III

REFERENCE MATERIALS USED

Evaluation de la situation acridienne au SE&négal au début du mois de
septembre 1987, par Stanislaw Manikowcki.

Report on the Evaluation of Grasshopper Control with ULV Malathioan 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. Huddlestoh, USAID/PSC

Plan J'Action de la Campagne de lutte anti-acridienne 1987/88, par le
Service de la protection des végltaux.

Situation phytosanitarie au mois de septembre 87, par T.0. Yonli,
Consultant- acridologue pour la FAO.

Prospections et critéres d'intervention en lutte antiacridienne, par S.
Manikowski et T. Yonli.
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ANNEX 1V
LIST OF DONOR CONTRIBUTIONS
US Dollars
equivalent
b+ Canada TOTAL: 750,000 750,000
about 400 hrs aerial operations (++)
services of 4 small planes still
in Dakar, for region 4 (+)
training (++)
technical assistance (+)
3 months support for OCLALAV operational costs (++)
pesticides (++)
* kK
ot China TOTAL: (++)
20 MT Malathion ULV (+)
Arrangements made through FAO
* k&
m+ EEC TOTAL: ECU 230,000 ') 265,038
technical assiscance ECU 56,000
Fenitrothion 3 percent dust ECU 174,000
Through FAO
ok &
b+ FR Germany TOTAL: DM 240,000 134,831
Provision for 1987 campaign, covering both Senegal and Gambia
X & &
b+ France TOTAL: FF 1,070,000 176,277
1 helicopter for 1 month from 15.6 (++)
1 aircraft in Phasge II (+)
1 fellowship in PRIFAS May course (+)
2~-10 day technical asnistance mission by PRIFAS (++)
operating expenses FF 300,000
500 Knapsack spraynrs (+)
30 MT Propoxur 2 percent dust (+)

FProm regional allocation
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Italy TOTAL: 1it. 401,300,000 } 318,492
3 1.5 MT lorry FIAT 40 WM lit 111,000,000
2 MT lorry 11t 150,000,000
2 sprayers lit 18,400,000
200 knapsack dusters 1it 8,000,000
500 knapsack sprayers li¢ 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
1,020 masxs lic 5,000,000
500 goggles lit 2,500,000
700 protective overalls lic 7,000,000
700 boots lit 7,000,000
1,000 barrier cream lit 5,000,000
C aaa
Japan TOTAL: (4++)
50,000 1. Fenitrothion, from local
counterpart funds (++)
'R
United Kingdom TOTAL: (++)
15 Land Rovers (delivared) (++)
A AR
USA TOTAL: 1,941,092 1,941,092

480 aircraft hrs (2 planes to
spray 240,000 ha in Bake, and

Central and Southern peanui basin) 740,000
AN w-~ halicopter 139,309
fuel and lubrifficants 50,000
training i{n egg-pod survey and

logistical support 55,000

control centre, including equipment

and support costs:
entomologiast/TL 6 m/m
entomologist/field ascout 4 m/m
computer specifalist/logistician 3 i/m

aerial application specialist 4 m/m 280,000
entomologist for survey, 1 m/m 3,475
13,250 1 Carbaryi for Phase I baiting 228,505
75,600 1 Carbaryl for aerial application 405,803

113,400 1 Malathion for aerial applications 405,000

LR A

TOTAL OF COSTED AID: 3,585,730



