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INTRODUCTION

The Twenty-Third Session of the FAO Desert locust Control Committee, which was held
in Rome on 7 - 11 May 1979, recommended that the next Session of the Committee should be
convened in Rome in October 1980, unless the desert locust situation deteriorated, in
which case it was to take place in late 1979. As the locust situation was calm in late
1979, the Director—General invited the following Governments to be represented at the
Twenty-Fourth Session:

Afghanistan Morocco

Algeria Niger

Bahrain Nigeria

Benin Oman

Cameromm Pakistan

Central African Rep. Portugal

Chad Qatar

Djibouti Saudi Arabia

Egypt Senegal

Ethiopia Sierra Leone

France Somalia

Gambia Spain

Ghana Sudan

Guinea Syria

India Tanzania

Iran Togo

Iraq Tunisia

Israel Turkey

Ivory Coast Uganda

Jordan United Arab Emirates
Kenya United Kingdom
Kuwait United States of America
Lebanon Upper Volta

Libya Yemen, Arad Republic
Mali . Yemen, People's Democratic Republic
Mauritania

He also invited the representatives of the Desert locust Control Organization for
Eastern Africa (DLCO-EA), 1'"Organisation Commune de Lutte Antiacridienne et de Lutte
Antiaviaire" (OCLALAV), the International African Migratory locust Organization (OICMA),
the International Red Locust Control Organisation for Central and Southern Africa (IRLCO-
CSA), the League of Arab States and the Arab Organization for Agricultural Development as
observers, In addition, he invited the representatives of the United Nations Development
Programme (UNDP) and the World Meteorological Organization (WMO) because of their continued
interest in the Desert Locust Programme.




The Session was opened by Dr. D,F,R, Bommer, Assistant Director-Qeneral, Agricul-
ture Department who, on behalf of the Director-General of FAO, welcomed the participants
to the Session and briefly reviewed the more important developments in the locust
situation since the previous Session held in May 1979.

He stated that, because of the international significance of the Desert Locust
problem, great interest was displayed by governments of affected countries and inter-
national organizations and donors., This was reflected in the participation of the
International Red Locust Control Organimation for Central and Southern Africa (IRLCO=-CSA)
for the first time,

Dr., Bommer drew attention to the recognition by all parties concerned of the need
for a long-term approach to the locust problem and for the establishment of strong and
well-equipped national plant protection services, This awareness had resulted in the
establishment of an Action Programme for Improved Plant Protection, for which FAO had
been requested to act as the main coordinator, He further noted that one of the pro—-
blems of coordination was financial and that the need had arisen for a oareful review
of the scale of contributions to the International Trust Fund for the control of the
Desert locust. He pointed out that its annual income had decreased since its establish-
ment in 1964 and requested that a special effort be made to remedy this situation.

Dr. Bommer also informed the Committee that the Reporting and Forecasting Service
had been established at Headquarters and that FAO was developing the use of Remote Sensing
to detect potential desert locust breeding sites, He also mentioned the need to find
alternative insecticides and suggested that the meeting might consider the use of develop-
ing biological control methods, He further mentioned FAO's assistance to the possible
merger between OCLALAV and OICMA and to the management study of DICO-EA.

"Finally, Dr. Bommer informed the Committee that, although the DICC is specifically
restricted to activities concerning the Desert Locust, many of the countries are also
concerned with other migratory pest species and there had been an upsurge of the African
Migratory Locust in the Lake Chad Basin in 1979-80 which had necessitated emergency
operations in Cameroon, Nigeria and Chad in order to prevent a new plague. He concluded
by saying that the ultimate goal was to avoid, as far as possible, losses in agricultural
production and that this would require continuous efforts from all DICC member countries,

Officers of the Session

Chairmans Sadok Allaya (Tunisia)
Vice-Chairman: Hussein Elmi Amir (Djibouti)

Drafting Committee

The Delegates of Algeria, Kenya, Pakistan and Saudi Arabia, the FAO Secretariat and
Mr. R,M, Skaf acted as Technical Secretary.




Acknowl mements

The Delegates expressed their appreciation and thanks to the Chairman for the way
in which he conducted the deliberations of the Session and for his cooperative attitude
which facilitated full and frank discussions. They also thanked the FAO Secretariat
for carrying out their duties efficiently and welcomed the appointment of Mr. R.,M. Skaf
as Senior Officer in the locusis,Other Migratory Pests and Emergency Operations Group
at FAO Headquarters,

Obituary

The Delegates expressed their deep regret at the passing away of Mr., Mohamed Hussein
and Mr. Selwyn Watis,

Mr., Mohamed Hussein was one of the pioneers in locust control, As a member of the
Ministry of Agriculture in Cairo, he made one of the earliest surveys for desert locusts
in the ArabiemPeninsula in 1937, Subsequently, he led Egyptian Anti-locust Missions in
the peninsula. In 1959 he joined FAO and served as Regional Locust Officer (Arabian
Penineula), based at the International Locust Centre in Jeddah until his separation in
1963.

Mr, W. Selwyn Watts was a member of the Centre for Overseas Pest Research, London.
‘His early work was concerned with the laboratory testing of chemicals for their toxicity
10 locusts. An important finding was the cé.rry—over effect of sub-lethal doses of dieldrin
into the next generation., MNore recently Mr, Watis had been responsible for organizing

technical aspects of programmes for visiting fellows, trainees and research scientists.




PARTICIPANTS IN THE SESSION

The following delegations from Member Nations of the Food and Agriculture Organization
of the United Nations, the United Nations and Specialized Agencies, observers and members
of the FAO staff participated in the Session and contributed to the discussions summarized
in this report.

Delegates from Member Nations of FAO

Af igtan

Ali Mohammad Karzy

President of Plant Protection and Quarantine
Ministry of Agriculture and Land Reforms
Kabul

Algeria

Embarek Guendez

Directeur général par intérim

Institut national de la protection des végétaux
B.P. 80 _

El Harrach, Algiers

Bachir Chara

Chef de département fléaux des cultures
Institut national de la protection des végétaux
B.P. 80

El Harrach, Algiers

b Djibouti

Hussein Elmi Amir

; Ministry of Agriculture and Rural Development
‘ . P,0. Box 224

Djibouti

Egypt

I
z
f‘i Ahmed Refaat Abd El Moety
E‘ Director General of Agro-Aviation and Locust Control Department
i Ministry of Agriculture

Dokki, Cairo




India

Ramadhar

Counsellor (Agriculture)
Embassy of India

Via Venti Settembre, 5
Rome

iraq

Selim Rehim Al-Mihnna

Director of Planning and Follow-Up
General Body of Plant Protection
Ministry of Agriculture

Baghdad

Hazim Fadhli Najeb

Alternate Permanent Representative of Iraq to FAO
Via delle Fonte de Fauno, 5

Rome

Israel

Yaacov Pridan

Permanent Representative of Israel to FAO
Embassy of the State of Israel

Via Michele Mercati, 12

Rome

Jordan

Hani Haddadin

Chief, Plant Protection Division
Ministry of Agriculture

Amman

Eenye

Hon., Martin Shikuku, M.P,

Assistant Minister for Livestock Development
Ministry of Livestock Development

P.0. Box 30028

Nairobi

P.M. Amukoa

Alternate Permanent Representative to FAO
Kenya Mission to FAO

Circo Massimo, 9

Rome




Gerald W. Mahinda

Ministry of Livestock Development
P.0. Box 30028

Nairobi

Kuwnit

Gharib Khamis Gharibd

Chief of Plant Protection and Quarantine
Agriculture Department

Kuwait

Libya

Faraj M. Karra

Chief of Desert Locust Control Office

Secretariat of Agricultural Reclamation and Land Development
Plant Protection Department

Tripoli

¥auritania

Sidi Mohamed QOuld Dah

Responsable de la protection des végétaux
B,P. 180

Nouakchott

Morocco

Kelili Driss

Chef du Bureau des pesticides et de 1'homologation
Service de la protection des végétaux

B.P, 415

Rabat

Niger

Ndiaye Ahmadou

Chef, Service protection des végétaux
B.P. 323

Niamey

Nigeria

E.0. Ogbonna

Federal Department of Pest Control Services
P.M.B. 2005

Kaduna
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Jacob Ola Alabi

Permanent Representative of Nigeria to FAO
Embassy of the Federal Republic of Nigeria
Via Oragio, 14-18

Rome

Pakistan

Farid Uddin Ahmad

Plant Protection Advisor and Director
Department of Plant Protection

Ministry of Food, Agriculture and Cooperatives
Jinnah Avenue, Malir Halt

Karachi - 27

Saudi Arabia

Salem Bamofleh Hadramy
Director General
Agricultural Research Centre
Jeddah

| Spain

Juan Ignacio Calvo Gabas

Jefe de la Seccidén de tratamientos

Servicio de Defensa contra plagas e Inspeccién Fitopatolégica
Ministerio de Agricultura

Paseo de Santa Isabel No. 1
Madrid

Sudan
| M.A.M. Ibrahim

| Alternate Permanent Representative of Sudan to FAO
‘ Embassy of the Democratic Republic of the Sudan

N Viale di Porta Ardeatina, 1

' = Rome
N

|

Tangania

F ! Joseph Silvan Mtenga

' Minister Counsellor

Alternate Permanent Representative of Tansania to FAO

= ' Embassy of the United-Republic of Tanzania
b Via Giambattista Vioo, 9
! . Rone

g Thomas T. Masaro

Vo Enbassy of the United=Republic of Tansania

Via Giambattista Vico, 9
Rome




Tunisia

Sadok Allaya

Sous-Directeur de la défense des cultures
Ministdre de l'agriculture

30 rue Alain Savary

Tunis

United Xingdom

C. Ashall

Assistant Director and Head of Field Division 1
Centre for Overseas Pest Research

College House

Wrights Lane

London W8 55J

United States of America

Frederick Whittemore
DSB/AGR

Department of State
Washington, D.C., 20523

Joseph W, Gentry

Assistant to Deputy Administrator

Plant Protection and Quarantine

Animal and Plant Health Inspection Service
U.S. Department of Agriculture

Washington, D,C,

Yemen Arab Republic

Nasser El=Muafa
Counsellor

Ministry of Agriculture
Sana'a

Observers

Desert locust Control Organization for Eastern Africa (DLCO-EA)

K.M, Ahmed

Director of Operations
DICO-EA

P,0, Box 4255

Addis Ababa, Ethiopia

Mohamed O, Nurein

Chief Scientific and Research
DICO-EA

P.0. Box 4255

Addis Ababa, Ethiopia




International Red Locust Control Orgenisation for Central & Soutbern Africa (IRICO~CSA)

M.E.A, Materu

Director

IRLCO~CSA

P,0, Box 37

Mbala, Northern Province
Zambia.

Organisation commune de lutte antiacridienne et de lutte antiaviaire QOC_I,_&_IJ_W}

Didier Affoyon

Technical Director .
OCLALAV ‘

B.P, 1066

Dakar, Senegal

Or sation internationale contre le criquet migrateur africain (OICMA

Herbert Samuel Alomenu
Director—-Ceneral
OICMA

B.P. 136

Bamalo, Mali

United Nations Development Programme 1UNDP2

Lars Ake T. Nerman

Senior Regional Projects Officer
Regional Bureau for Africa

UNDP

1 United Nations Plaza

New York, N,Y, 10017

U.S.A.

World Meteorological Orgamnization (WNO)

Didier P,J. Van de Vyvere
Scientific Officer

c/o AGP Division

FAO, Rome

FAQ Staff

D.F.R, Bommer

Assistant Director—-QGeneral,
Agriculture Department

FAO, Rome, Italy
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Director, Plant Production and Protection Division
FAO, Rome, Italy

L. Brader

Chief, Plant Protection Service
Plant Production and Protection Division
FAO, Rome, Italy

R.M. Skaf

Senior Offioer, Locusts,Other Migratory Pests and Emergency Operations Group

Plant Protection Service, AGP
FAO, Rome, Italy

Jo Roffey

Agricultural Officer (Reporting and Forecasting)
Locusts, Other Migratory Pests and Emergency Operations
Plant Protection Service, AGP

FAO, Rome, Italy

C. Hemsted

Agricultural Officer

Locusts,Other Migratory Pests and Emergency Operations
Plant Protection Service, AGP

FAO, Rome, Italy

J. Hielkema

Technical Officer (Remote Sensing)

locusts,Other Migratory Pests and Emergency Operations
Plant Protection Servioce, AGP

FAO, Rome, Italy

R. Traboulsi

Programme Manager
Plant Proteotion Service, AGP
FAO, Rome, Italy

Regional Staff

A. Khaswaneh - Near East Commission, Jeddah

N. Mahjoub
S¢S, Pruthi
M. Talhouni
M. Shafi

Consultant

W. Moukarzel

= North West Africa Commission, Algiers

- South~West Asia Commission, Rome

=~ FAO Loocust Officer, Hodeidah, Yemen Arab Republio
= FAO locust Officer, Aden, Yemen P.D.R,

Radic Communications Consultant, AGP

WAO. Roma.
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SUMMARY OF DISCUSSIONS

The Desert locust Situation Summary, May 1979 - October 1980, and Forecast up to
31 December 1980

1« The Committee reviewed the Desert Locust situation from May 1979 to October 1980

(Appendix I). It noted with satisfaction that the chemical control measures under-
taken in late 1978 and early 1979 had prevented the upsurge from developing into a major
plague. As a result the last gregarious populations of the upsurge were eliminated by
March 1979.

2. During the summer of 1979 only soattered adulte and small-scale breeding were recorded. |
There was widespread rainfall in Red Sea coastal areas of Sudan and Egypt in late
October 1979 which gave rise to very favourable breeding conditions, Control measures com—
menced in Sudan in January 1980 and extended to south-eastern Egypt and northern Saudi
Arabia in April and May. Some hopper bands and swarms were formed on the western mide

of the Red Sea but by June the infestations were completely cleared.

3. In West Africa there was widespread rainfall in norith-east Mali, northern Niger and
southern Algeria between June and early October 1980 which resulted in the creation of
very favourable breeding conditions. There then followed a very rapid increase in numbers
and gregarisation and the formation of hopper bands and swarms in late September and early
October, and there was evidence that some swarms had already left the breeding areas. Con-
trol operations commenced in July and by the end of Octcber 4 536 hectares had been treated
in Mali with 4 650 litres of 5% dieldrin, but another 10 000 hectares remained to be treated,
In Niger a total of 77 740 hectares had been treated by aircrafiand exhaust nozzle sprayers
up to 31 October and another 20 000 hectares remained to be treated. In southern Algeria
6 720 hectares had been treated up to 28 October,

Summary of Forecast up to 31 December 1980

4. The most important populations are in north-west Niger, north-east Mali and southern

Algeria, where hopper bands and swarms have already formed. Unless survey and con—
irol teams are able to locate and destroy all major infestations, further swarms will be
produced. These are likely to move north-west and could reach southern Morocco and many
parts of Algeria south of 30° N. Some swarms could subsequently move to Mauritania and
others to wwstern Libya and, possibly, as in November 1954, to other parts of Libya and
even Egypt. Some populations could remain in the southern Sahara and further breeding is
possible in areas where ecological conditions remain favourable.
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Se In the Central Region numbers of adults are likely to increase in coastal areas

bordering the Red Sea and Gulf of Aden. Breeding will start in areas which received
summer floods or which receive early winter rain, but initially it will probably be only
at low density. :

6. In the Eastern Region small numbers of adults are likely to reach Las Bela district
and the Mekran of Pakistan and some may reach south-eastern Iran. Small numbers may
persist in Rajasthan in India and the adjacent desert areas of Pakistan.

Te Noting that potentially dangerous upsurges and gregarisation had occurred on two

further occasions following widespread rainfall in areas around the Red Sea and in the
Southern Sahara, the Committee underlined the need for every-ready survey and control
teams, capable of locating all significant infestations within areas where it has rained or
where conditions are favourable for breeding. This requires that the teams should be
well-equipped and trained.

Anti-locust Measures Undertaken by Various Countries and Regional Organizations (May 1979 —

October 1980)

8. The anti-locust measures which had been undertaken during the period May 1979 to
October 1980 are shown in Appendix II. They were based on information provided in

“monthly summaries, supplemented by information provided by Delegates,

Assistance Provided to Countries and Regional Organizations, February 1978 = October 1980
(FAO and Donors)

9. Emergency assistance provided to countries and regioral organizations by FAO and
donors during 1978-1980 is summarized below:

Assistance provided by, or through, FAO

FAO Teohnical Cooperation Programme (TCP) $1 350 000
FAO Working Capital Fund (WCF) $ 350 000
International donor contributions through FAO $6 901 919

$8 601 979

International donor contributions, through FAO

The following contributions were received:
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Source us $
Belgium 205 810
Canada 174 718
Denmark 640 000 in kind
Germany, Federal Republic (FFHC) 200 000
Netherlands 506 397
Norway 190 715
Saudi Arabia 500 000
Sweden 224 570
U.K. (part of bilateral assistance to DLCO-EA) 176 000  in kind
UNDP 150 000
UNDP (savings on RAB 75/010) : 20 000
UNDP/OPEC Special Fund 1 345 000
EEC 1 718 769
BADEA (Niger and OCLALAV) 800 000
BADEA (DLCO~EA) 50 000
6 901 979

Assistance under TCP was provided to Djibouti ($100 000), India ($250 000), Pakistan
($200 000), Somalia ($200 000), Sudan ($250 000), Yemen Arab Republic ($250 000) and the
People's Democratic Republic of Yemen ($100 000). The breakdown of expenditure under
these funds in the form of equipment, vehicles and pesticides distributed to various
countries is given in Appendix III.

Assistance provided under WCF was spent mainly for equipment and supplies to DLCO-EA
and a small amount went to the Yemen Arab Republic. Breakdown of expenditure under WCF
is shown in Appendix IV, :

Equipment, pesticides, vehicles, radio sets and other miscellaneous items provided
to various countries from international donor contributions are given in Appendix V, and
those supplied under UNDP/OPEC Special Fund are shown in Appendix VI,

Some of the supplies have still not arrived at their destination and individual
cases are being followed up.

10. In addition, UNDP assistance in the field of Desert Locust control consisted of
financing the following projects:

RAB 75/010: Yemen Arab Republic and People'’s Democratic
Republic of Yemen (1978~80) $573 853

RAF 77/048: OCLALAV (1979-80) $237 000
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11. Furthermore, the Governments of the Yemen Arab Republic and the People's Democratic
Republic of Yemen, having approved the continuation of the locust projects in the
1982-86 UNDP budget cycle in their IPF for a period of three years, UNDP agreed to finance

1981 costs of the project in order to avoid any interruption.

12. Bilateral assistance was provided as follows:
] (i) France continued its assistance to OCLALAV by providing services
] of technical advisers, pilots and mechanics on a permanent basis
with additional pilots and mechanics on a seasonal besis. The
amount of this assistance is around US$500 000 per year.

(ii) DICO-EA received substantial assistance from the following donors:

UK : £ stg. 1 000 000 provision of four Britten Normen
Islander aircraft and spray gear

USAID ¢ $100 000 for procurement and air freight of 20 000 litres Malathion ULV
$225 000 in cash for hire of helicopters
$ 75 000 in cash for procurement of aviation fuel
$165 000 technical assistance from USDA
IFAD : $180 000 in cash for meeting operational costs
EEC : $300 000 in cash for meeting operational costs

Germany : D. Marks 200 000 as contribution to the Emergency Fund,
(*RG)

In addition, a USAID/UK/FAO Management Consultant Team made a thorough review
of the organizational structure, finance and budget of DICO-EA., The results
of this review were accepted by the Governing Council of DICO-EA and are
being implemented,

(1i1) Saudi Arabia's assistance to Yemen Arab Republic amounted to approximately
$300 000 in the form of insecticides,

. (iv) 1Iraq reiterated its offer of two agricultural aircraft to assist in Desert

i Locust control operations, preferably in the Arabian Peninsula. The use and
] destination of the assistance will be at the discretion of FAQ in consul-

. tation with the Government of Iraq.

‘ 3 13. Delegates of member countries and regional organizations thanked FAO and donors for

1 o the assistance received. The Committee emphasized the neocessity of continuing

| | assistance to maintain control capabilities and research at an adequate level of efficiency.
| f: The need to provide OCLALAV with insecticides was particularly mentioned. This latter

| E Organiszation, due to the absence of major infestations during the last upsurge in the
Western Region, had received almost no pestioides from Emergency Funds in 1978-80;
furthermore, it had had to spend a lot of its own reserves and those of Niger to control
incipient bands and swarms in August — October 1980. All efforts should be made to
replenish OCLALAV stocks of pesticides as soon as possible,
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Review of the Existing Control Potential at National and Regional Levels

14. 1In order to assess the available means for locust control in affected or threatened
areas and to evaluate future needs, FAO tries to keep an up-to~date record of control
potential in various countries and organizations. Such a record is given in Appendix VII.

15 The Committee noted that the information on application equipment and vehicles in

several cases relates to both locust control and general plant protection, and that
some of the vehicles are quite old and will soon be out of service, It should also be
kept in mind that the position of the stocks of insecticides is changeable., The Committee
considered that the level of present control potential in the Desert locust invasion area
is adequate in most countries.

16, The Committee learnt with interest that the Yemen Arab Republic had recently establishd
a locust control section in the Ministry of Agriculture with an annual running budget
of Rials 100 000, equivalent to US$40 000, The United Arab Emirates had also established
a plant protection section since 1979 with an annual budget of Dirhams 2 million, equi-
valent to US$600 000, which permitted the purchase of vehicles and equipment; it is hoped
that this measure will greatly help to start locust control activities. The Committee
was informed that the Commission for Controlling the Desert Locust in the Near East, at
its Eleventh Session held in Amman, decided to finance a post for a locust officer in the
United Arab Emirates for one year at the expense of Trust Fund 9409, The Commission
emphasized that arrangements would have to be made with the Government of the United Arab
Emirates to finance this post after the initial one year period,

Reporting and Forecasiing

17. The Committee, endorsing the present strategy of Desert Locust plague prevention,
which is based on the timely detection and control of populations before they cause
significant crop damage, recognized the key role of an effective and efficient reporting
and forecasting service. It recognized that such a service depended upon the prompt and
regular transmission of locust and environmental data by the most appropriate means.

18, The Committee appreciated the services presently rendered, and the transmission
of urgent information, or warnings by telex or cable, but noted that there were
certain deficiencies in the present system:

- there were delays in the reception of information from the field
at regional and interregional levels;
— there were delays in the reception of Foodagrams and the Monthly
Situation Summary and Forecast.,
19. The Committee recommended that:
- the reporting and forecasting facilities should be strengthened
at both regional and interregional (Headquarters) levels;

there should be improved radio communications between countries;
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~ telex messages or cables should be sent whenever the situation
requires;

=  the Headquarters service reduce delays in printing
and distribution of the Monthly Summary and Forecast;

- every effort be made to obtain additional funds in order to strengthen
the reporting and forecasting services at all levels,

20, The Committee further formed a Working Group during the Session to examine the best
means of improving the reporting and forecasting system. The following are the
main recommendations of the Working Group:

=  The present system of reporting and forecasting as outlined in the
Working Document, AGP:1CC/80/8, should form the basis of the future
reporting and forecasting system, but concluded that there should
be some modifications.

= Regional organizations and commissions should receive summaries of
the monthly situation from each country within the Region by radio,
telephone, telex as appropriate within two - three days of the end

i of the month for transmission to FAO Headquarters and adjacent

‘ countries and regions.

= Regional organizations and commissions should prepare 7-, 10~ or
15= day situation summaries during recessions, upsurges and plagues;
summaries of the major locust and weather developments should be sent
by telex, through the appropriate UNDP/F%O office, These should be
followed up by the full summaries and the detailed reports to be
sent by pouch.

= The present system of sending foodagrams to many addressees around
"the eighth of each month should be replaced by the sending of telex mes—
sages or cables which should include both locust and weather
information of significance to the regional organizations/commis—
sions; foodagrams would continue to be sent to other addressees.

~ The distribution of such information should be revised according
to the overall level of locust infestations; it being recognized
that operationally it was necessary for the threatened or poten—
tially threatened countries to receive current information as soon
as possible,

These were adopted by the Committee.

21, The Committee wished to express its appreciation to WMO for providing the services
o of a synoptic meteorologist during 1979 and, recognizing the need for such a
o specialist for the efficient and effective running of the locust reporting and forecast-
) ing service, noted with satisfaction that FAO had already taken steps to obtain the
e services of a synoptic meteorologist.
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Review of Remote Sensing Applications to Desert locust Survey and Control and
Suggestions for Further Activities (Appendix VIII)

22, Iollowing the successful demonstration of the significant potential of the use of

satellite remote sensing technology for improving desert locust surveillance and
control during a pilot project carried out by FAO in North-West Africa (1976/77), a
larger scale project for development and implementation of a largely satellite based
information and early warning system, to be integrated in the existing international
desert locust plague prevention programme at various levels, was prepared, PFPhase I of
the three-year development project started in October 1979 with funding (US$150 000)
for nine months from the Government of the United States of America through USAID.

23, The Committee reviewed the results and achievements of Phase I. During this phase,

emphasis was placed on the development of suitable remote sensing techniques for
detection and monitoring of the main ecological parameters for desert locust population
development. Various techniques are now available for operational implementation.
Remote sensing data utilization infrastructure development was undertaken at a regional
level in North-West Africa and national levels in India and Pakistan through the esta~
blishment of remote sensing laboratories in Algiers, Algeries and Jodhpur, India. Active
working relationships were developed with remote sensing data receiving and processing
facilities for the regular supply of various types of satellite data. The use of remote
sensing data for desert locust habitat mapping is actively being developed on a regional
scale in North-West Africa.

24, Phase II of the develobment project, prepared on the basis of the findings and ex-

perience gained during Phase I, will focus on implementation, operational field
testing, infrastructure development in regions =0 far not covered by the project and
training of national and regional staff in remote sensing with the objective to provide
the various organizations responsible for the surveillance and control of the desert
locust with their own experienced personnel in this field, Close cooperation will be
developed with DLCO=EA and OCLALAV regarding Phase II project activities in East and
West Africa. The Phase II programme will also be closely integrated with the activities
of the centraliged desert locust reporting and forecasting service at FAO Headquarters
and provide remote sensing inputs for this service to enable a better forewarning of
important desert locust activity in the relevant FAO member countries and so to enable
FAD to fulfil its coordinating role for the containment of this pest at the international
level,

25. The Committee noted with great interest the results and achievements of Phase I of
the remote sensing applications development project and considered that it was
indispensable for this important programme to continue, It siressed the urgency of
obtaining the required funding for Phase II and strongly recommended that FAO should
approach donors as soon as possible for financing this extremely important programme.

Review of Work at Desert locust Field Research Stations, and Suggestions for
Further Activities ‘

26, The Committee noted with concern that there had been an overall decline in the amount
of research being undertaken at the field research stations, set up or stremgthened
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under the UN Special Fund (later UNDP) Desert Locust Project. It recognized that this

was due to a number of factors, including shortage of specialized personnel and of field
and laboratory equipment. It was also stated that there was a lack of proper coordination
in drawing up and implementing research programmes and insufficient knowledge of what had
been achieved and what work was currently in progress,

27. The Committee agreed that it was necessary to develop research programmes which

should have the overall objective of finding the most effective and economic means
of control, bearing in mind continual changes in the technology available. Because of
constraints imposed by shortages of finance, manpower and equipment, it would be necessary
to determine priorities and to present specific proposals in order to obtain adequate
funding by individual governments,

28, Several priority areas were identified:

improving means of surveillance and forecasting;
= improving control tactics and methods;

- continuation of research aimed at finding alternative
insecticides to BHC and dieldrin;

- assessing the effects of control measures on
the environment;

=  further ecological and behavioural studies on solitarious
hoppers and adults in relation to enviromnmental factors;

= training of personnel,

29, The Committee requested FAQO to coordinate field research in order to provide a

unified priority-oriented approach and to prevent repetitionvof what had already
been done,

30. The Committee therefore recommended, in view of the importance which it attaches to
research and development in the prevention of new Desert lLocust plagues, that FAD
should, in consultation with the governments of the affected countries and with other
governments and institutes, prepare a plan for research on the Desert Locust at the
various field stations which would be based on the priorities indicated in paragraph 28,

Coordination with UNDP[F%D Action Programme for Improved Plant Protection

31. The Committee heard with great interest a statement on the UNDP/FAO Action Programme
for Improved Plant Protection, which started in January 1980 (Appendix IX). This
Programme aims to strengthen plant protection capabilities in various countries - regions,
including the effective control of migratory pests, in particular the Desert Locust
(Report FAO/AGP/80/M/1)., Member countries and regional locust control organizations

(DLCO-EA), IRLCO=CSA, OCLALAV and OIMA) supported this project, which meets their
common polioy and approaoh of work.

32. The representative of the UNIP emphasized its long=standing interest in plant
protection aoctivities and its readiness to comsider continued support and assistance

‘within a broad and well-prepared scheme in which countries and organizations concerned, as

well as other donors, could join their efforts. He emphasized the need for commitment
and participation of governments. The Action Programme should not be considered as a

o s S




source of financial assistance, but as an activity to help governments set up compre-
hensive plant protection national programmes; these programmes could later be submitted
by the governments concerned for assistance by various donors, Support to regional
organizationz was seen as a way of supporting the total Regional Action Programme.
Because costs of supporting regional organizations were rising rapidly the UNDP will not
be able to remain the main contributor and organizatione will have to look for higher
government contributions and other donor support.

33, The Committee recommended that the closest collaboration be established between all

parties concerned and the Action Programme in order to strengthen locust control
potential throughout the invasion area, It requested the Action Programme to undertake,
as soon as possible, the proposed evaluation of locust control requirements in the DICC
area, with the participation of national plant protection services, regional plant
protection and locust officers and regional locust control orgenigations.

34, In the course of discussions under the Action Programme, a number of countries

requested that the mandate of the DICC should be expanded to include other migratory
pests, and at least other migratory locusts, and it was agreed that FAO would prepare a
working paper for discussion at the next Session of the DICC.

Training Programmes —~ Needs and Proposals

35, The Committee, in reviewing the activities under the Training Programme (Appendix X),

expressed its appreciation to FAO for providing facilities for training courses and
exchange visits, It noted that given the high cost of individual training, preference is
now given by the Regional Commissions to group training and short-term training. It
recognized that it was important that national and regional organizations should have
properly irained personnel to make the best use of the various types of equipment, e.g.
aircraft, radios, sprayers, which were necessary to undertake efficient and effective
control measures and to have personnel adequately irained in surveillance, reporting and
forecasting.

36. The Committee heard with interest that India was proposing to hold month-long Desert
Locust field training courses in May and September of each year. The Delegate of
Pakistan informed the Committee that services of pilot instructors could be made available

for the training of agricultural pilots either in their own country or in Pakistan,

37. The Committees therefore recommended that the iraining programme be structured towards

the provision of group training by eappropriately qualified staff in fields direotly
applicable to the strengthening of national and regional survey and control capabilities
and, in particular, to training in radio operation and maintenance, aerial spraying against
looust infestations, ground survey techniques and reporting and forecasting.
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Trust Fund 9161 - Contributions and Expenditure -
Proposals on Increasing the Fund and on New Scale of Contributions

38. The Committee was presented with a statement on the Budget, Statement of Accounts

for 1979 and an Estimate for Expenditure for 1980 (Appendix XI), It was noted that
heavy expenditure had been incurred in 1979 in order 40 maintain the activities of the
remote sensing pilot project pending its coverage by funds from USAID and to cover extira
expenses due to the emergency operations. As a result of this and because of late pay-
ment of contributions, the Fund has been in deficit during 1980 but recently US$ 100 000
had been transferred from Emergency Assistance Funds.

39. The annual budget of the Pund, which was established in 1964, had remained at

US$ 100 000 but the total currently pledged had decreased to US$84 608 (Appendix
XII), not all of which is received regularly (Appendix XIII). Because of greatly increased
costs the Trust Fund cannot now fulfil all of its objectives.

40. 1In order to overcome the problems created by inflation a paper presenting proposed

new scales of contributions had been prepared based on a revised budget of US$200 000
per annum (Appendix XIV), using the same criteria which had been used in calculating the
contributions in 1964, i.e., frequency of desert locust infestations, susceptibility of
crops to damage and the scale of the contribution of member countries to the United
Nations (Appendix XV).

41, The Committee, while recognizing the need to increase the budget of the Trust Fund,
requested FAO to prepare a full and clear statement explaining the new scale of
contributions. This should then be forwarded to member governments for consideration and

approval at the next session of the DICC.

42, The Committee noted that in the original resolution adopted by the Ninth Session of

the DICC (1964) (paras. 77 - 78) which created the Trust Fund 9161, provision was
made for "other governments, which are members of FAO and interested in the Desert Locust
problem, to contribute to the Trust Fund; similar arrangements were also made for con-
tributions from intergovernmental organizations, foundations, individuals and such other
entities which are eligible to contribute to such funds as determined by the appropriate
body or bodies, or FAO".

Status of the Various Desert locust Regional Organizations

43. The Committee reviewed a document prepared by the Secretariat concerning the status
of various regional Desert Locust control organizations. The document, as amended by
including additional information received during the Session appears in Appendix XVI,

44. The Committee took note of the assistance provided by FAO ($120 000) for the acti-

vities of an ad hoc Committee on the merger of OICMA and OCLALAV. A study had been
prepared on the subject which will be considered by a joint meeting of the two organi-
zations in January 1981 at Lomé,
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45, The financial difficulties encountered at present by all regional locust control

organizations were mentioned. All member countries concerned should be aware of
the situation and try +to find & quick solution. This problem was considered by the
FAO Regional Conference for Africa (Lomé, June 1980), which adopted a resolution
recommending strengthening plant protection and locust potential at national and
regional levels,

46, The activities of the FAO Regional Commissions were appreciated by members concerned
who recommended strengthening the Commissions in personnel, equipment and supplies. |

Any Other Business

Biological Control

47. The Committee was informed that FAQO had received two proposals for developing the
use of microbial pathogens for grasshopper control and had passed on relevant
information to various countries and organizations, The first concerned the use of the

protozoan, Nosema locustae, which had been under test in the United States against
rangeland grasshoppers. The Committee was informed that formulations of Nosema with the
insecticide carbaryl and wheat bran had been field tested for a second consecutive year
but that the results were not promising. It was also informed that the best results

were obtained with formulations containing higher amounts of carbaryl.

48, The second pathogen was the fungus Entomophthora grylli, which is known to cause

widespread and sometimes very heavy mortality under oertain natural conditions,
particularly warm, humid weather., Only recently was it possible to isolate the fungi
in the form of protoplast which is known to be extremely fragile; it is not yet known
whether the production of the resting spore, the only form imaginable for practical
applicaticns in the field, will be possible. Little is known about E. grylli concerning
its mode of infection and behaviour. Experience gained after a long-term study by a
large research team on E. obscurus for controlling aphids with resting spores of this
fungus produced on a semi-industrial scale, indicates the enormity of funds and work
involved before observing the activity of spores released in the field under various
conditions. In all cases releases of spores would have to be made into each new infes-
tation, This applies to locusts when all above developments will have been achieved.
It will obviously be a long and costly research project.

49, The Committee noted with interest these new approaches of control, and in view of
the effects of insecticides on non-target organisms and the enviromment, encouraged
further research along these lines,

50. The Committee also wished to express its thanks to the developed countries for thei
continuing interest in the Desert lLocust problem and for the technical knowledge
which they were able to provide in these and similar matters,
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Alternative Insecticides

%r 51« At the request of the DLCC (22nd Session, July 1978 and 23rd Session, May 1979), FAO "
. approached various potential donors in order to finance a continuation of the FAO/
SIDA project (Research on other insecticides for locust control) which ended in September
1978. The Committee requested FAQ to continue its efforts to obtain funding for this
project and also to encourage member governments to undertake such research in their
national research stations.

African Migratory locust Upsurge

52. The Committee took note of an upsurge of the African Migratory locust which arose in
Lake Chad Basin outbreak area in late 1979 and caused an incursion of swarms in
Cameroon and Nigeria in early 1980, followed by breeding, The Committee appreciated the
emergency assistance provided by FAO, UNDP, U.,K, and the Federal Republic of Germany in

the form of equipment, supplies, training and operational costs to OICMA and the
countries concerned (Nigeria, Cameroon and Chad).

Mandate of the DLCC

53. A number of delegates drew attentiom to the fact that the mandate of the DLCC is limite
: ed to the Desert Locust, and it was recommended that the FAO Secretariat study as

a matter of urgency the possible extension of the mandate of the DLCC to other migratory
pests and that the Secretariat submit appropriate suggestims/proposals to the next

session of the DLCC, - ,

DATE AND PLACE OF NEXT SESSIMN

54 The Committee recommended that the Director-General of FAO convene the next session
of the DLCC in Ootober 1981 at FAO Headquarters, Rome,
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APPENDIX I

THE DESERT LOCUST SITUATION SUMMARY MAY 1979 - OCTOBER 1980
AND FORECAST TO 31 DECESMBER 1980

THE DESERT LOCUST SITUATION, MAY 1979 — OCTOBER 1980

mge Main Features

1. The period was characterized by a marked decline in numbers as compared with 1978.

The last remaining gregarious populations which developed during the upsurge of
1977-78 were controlled in March 1978 in Eastern Ethiopia. There was widespread heavy
rainfall in coastal areas around the Red Sea in late October 1979 which gave rise to
very favourable breeding conditions. Control measures commenced in Sudan in January 1980
and extended to Egypt and Saudi Arabia in April and May. Hopper bands and swarms formed
on the western side of the Red Sea but the infestations were completely cleared by June,
In West Africea widespread rainfall in north~western Mali, northern Niger and southern
Algeria resulted in a very rapid increase in numbers and to the formation of some hopper
bands and swarms in September = October. Control operations commenced in July but
further swarms would be produced,

South~iWest Asia

2., No gregarious populations were repofted from South-West Asia after December 1978,

3., In Ipndia isolated adults were reported from Jaisalmer, Barmer, Bikaner, Jodhpur,

Jalore, Nagaur and Sri Gangenagar districts of Rajasthan from May to December 1979;
the maximum density being 2 100 per square kilometre at Dhana (2642N/7012E) in Jaisalmer
district on 21 September. A small number of solitaricolor hoppers of different instars
were found in Bikaner, Barmer and Jaisalmer districts between July and October, the densest
population being near Sam (2650N/7031E) in late August when hoppers of all instars and
fledglings were present at a density of 10 000 - 20 000 per square kilometre, No locust
activity was reported during January, February and April 1980 and isolated adults at a
maximum density of 75 per square kilometre were reported from one locality of Bikaner
district in March and two localities of Jaisalmer district in May. Only one adult was
reported in June but in July small numbers of scattered adults were found in several
‘localities in Bikaner, Jaisalmer and Jodhpur distriots of Rajasthan and one locality in
Banaskantha district of Qujarat. The early monsoon rains were good over western Rajasthan
and produced very suitable breeding conditions, Due to very limited immigration, breed-
ing was on a very restricted scale, and by mid-October adult densities had declined to a
maximum of 75 per square kilometre,
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4, In Pakistan scattered adults in small nimbers were reported from Thana Bulo Khan in
Dadu district, Lasbela and Khuzdar and some first to third instar solitary hoppers
were found in cultivations in Chagai district of Baluchistan in May 1979. During June ,
there was evidence of an eastward migration. Numbers of adulis appeared in the Cholistan,
Khipro and Tharparkar deseris and declined in the west, while the highest numbers, up
to 3 500 per square kilometre, were recorded in the Bhag district. During the second half
of July and early August there was widespread rainfall in the summer breeding areas but
no breeding was recorded and maximum densities of adults declined from 3 375 per kilometre
in the first half of July to 1 350 in August, 750 in September, 600 in October, while
only three adults were seen in November and none in December 1979.

Se In 1980 only one adult was found in Khuzdar in January and none were found in February

Two adults were discovered at Rumra in the coastal belt of Pasni on 8 March and in
the second half of March immature and mature solitarious adults at densities ranging from
75 to 1 200 per square kilometre were reported from Lasbela and the Mekran, In April
scattered adults were found in Mekran, Kalat and Quetta, the maximum density being 3 000
per square kilometre at Shooli (2536N/6206E) in the Mekran, Third to fifth instar solitary
hoppers at 1 to 2 per bush were found over an area of 50 square kilometres in the Suntsar
area against which preventive control measures were undertaken (these are summarized in
Working Paper AGP:Lcc/80/6).

6., Adults continued to be present at low densities in the spring breeding areas until

mid-June and at the same time adults at low densities were reported from a number of
localities in the Cholistan desert., During July small numbers of adults were observed in
the Cholistan and Tharparkar deserts, In late July there was widespread and heavy rain
in many parts of the summer breeding area but owing to the very small immigrant adult
population very limited breeding ocourred. In August and September adults at low den-
sities were reported from numerous localities in the Tharparkar, Nara and Cholistan
deserte, but by Ootober no adults were found,

7« In Iran in May and June scatiered adults were found in some green areas in Jiroft.
Control measures were mounted over an area of 180 hectares, and against low density
breeding in the same area. Some scattered solitary adults were reported from Iran in
August, two from the Saravan area of Baluchistan province in September and a few from
green areas of Jiroft in November and December, In 1980 a few solitary adults were
- reported from two localities with green vegetation in the Chababar area of south-eastern
Iran in February. Swmall numbers of adults were colleoted from the Dalgan (2735N/5919E)
area of Iranshahr in Nay and a further adult was reported from the same area in August.
In September fourth and fifth instar hoppers and adulte at densities of 1 000 per hectare
were seen 25 kilometres north of Zabol (3100N/6132E) over an area of 4 — 5 square kilo-
metres, Some damage was reported. During control operations 7 935 kg of BHC bran bait
and 163 litres of 40% Aldrin E.C., were applied, and the infestation was completely
oontrolled by 25 September.

8., No loousts were reported from Afghanistan.




Near East

9 In the Kingdom of Saudi Arabia some scatiered adults persisted in the Tihama follow-
ing the end of the winter—spring campaign which ended in March 1979. In addition

isolated adults were found at a number of localities in the Hijaz and Asir mountains

and in the interior up to September. During October a ground survey located isolated

adults at a number of localities on the Qunfidah Tihama and on the Jizan Tibama. Small

numbers of adults were also reported during November and up to late December 1979 from

the Qunfidah and Jizan Tihama and from the Najran area.

10. In late December and early January there was widespread rain on the Tihama and in
the interior and a ground survey team located adults at densities of 170 -~ 300 per
hectare over an area of 100 square kilometres north-east of Qunfidah, There was further
widespread rainfall later in January and in February and ecological conditions became very
favourable for breeding., Low density hoppers and adults were recorded in the Qunfidah
Tihame and small numbers of adults were seen on the Jizan Tihama, in Najran and at Yenbo.
During March adults at densities of up to 100 per hectare were recorded over 200 square
kilometres on the Jizan Tihame and at densities of 150 per hectare over 150 square kilo-
metres on the Qunfidah Tihame and a few late instar hoppers were found in both areas.
Low density adults were also reported around Lith. In April adult numbers declined on the
Jizan and Qunfidah Tihamas but low density adults were recorded from Tuwwal, north of
Jeddah, Abba, Baha, Najran and Dawadmi,

11. In early May a ground survey team located hoppers of all instars at densities of 3 -

5 per square metre over an area of 200 square kilometres in Wadi Azlam north of El
Wejh on the northern Tihama. Fledglings were also present. Control measures were under—
taken successfully and the area was clear by 15 May. Subsequently only isolated locusts
have been reported, from Al Kharj, Bal Jureishi and Sajr. Heavy rain fell on the Tihama
in late October,

12. In the Yemen Arab Republic only small numbers of adults were reported during the

period, mostly from Wadi Hayran and Habl on the northern Tihama. Small numbers of
fourth and fifth instar hoppers were found in Wadi Hayran between December 1979 and
February 1980. Heavy rain fell on the Tihama on 4 October and again in late October
1980,

13. In the People's Democratic Republic of Yemen only small numbers of adults were found
at various localities on the coast and in interior wadis between May and October '
1979, inoluding Wadi Al Fajra (1258N/4415E) in late May, between Ayn and Surra in the
Dathina valley (1350N/4555E) in June, Wadi Surra in July, Wadi Habban (1425N/4T715E) in
September and Em Riga (1305N/4435E), Wadi Arma (1520N/4705E) and Wadi Masileh (1515N/5105E)
in October, In November 20 adults were found in and around sorghum cultivations in Wadi
Masadaiyah (1245N/4415E) over an area of about 10 square kilometres, including one mature
female. In December a total of 10 adults were seen at four localities on the coastal
and sub-=coastal plains east and weat of Aden.

14. During 1980 only low density adulis were reported between January and May. They were
mainly encountered on the coastal and sub-coastal plains east and west of Aden,
Scattered showers fell over western areas in January - March while in April heavy rain was

reported around Beihan on 2 April, and in the Markhah (1445N/4625E) and Khawrah (1428N/
4609E) on 16 and 17. Widespread rain was reported from the Beihan and lodar areas on 20
4pril. Further rains were reported and some Wadis were in flood during May but no

locusts were observed, On 17 June an immature swarmlet, size unknown,-was reported flying
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north-eagt from the Al~-Hadd area close to the border with the Yemen Arab Republic.
Subsequently, small numbers of adults were reported from Em Riga in July and Wadi Nisab
in August, but the country was clsar in September.

15« In Egypt a few solitarious adults were seen in the south-eastern desert in August,
In late October there was widespread and very heavy rain which created very favourable
breeding conditions., Further scattered locusts were ssen in November and December 1979,
and many solitary adults were observed in January 1980 when the conditions were still
favourable for breeding. In March and the first half of April scattered copulating
adults and hoppers of all instars were reported close to the Sudan border. Control
operations against hopper groups of moderate density and immature adults undertaken in
this area over 16 square kilometres commenced on 24 April and continued until 19 May.
Three immature swarms measuring 10 to 16 square kilometres entered the same area from
Sudan between 2 and 10 May and were controlled. During June further control operations
were undertaken against remaining adults and by July only a few isolated adults were
reported. In September, however, solitarious adults and third and fourth instar hoppers
were reported in newly cultivated areas in the Toshka sector (3228N/3132E) in Upper
Teypt.

16, No locusts were reported from any other countries in the Near East Region.

Tastern Africa

17. In Sudan apart from a report of scatiered adults in White and Blue Nile provinces
in early May, there were no further reports until immature adults were reported at

a density of 300 per hectarc over an area of 1 000 square kilometres around Hamashkoreib
~ (1711N/3644E) near the Ethiopian border on 15 July., Also in July mature adults were found
at densities of 120 - 600 per hectare over an area of approximately 1 260 hectares around
Sinkat in Red Sea Province. Rainfall was generally deficient in most of the summer breed-
ing area except around Derudeb, Sinkat and Wadi Oko and no breeding on summer rains was
reported.

18. 1In late October there was abnormally heavy and widespread rain along the Red Sea
coast, Port Sudan receiving 76 mm compared with its mean monthly total of 6 mm. A
ground survey, revealed mature, copulating adults at densities of 2 640 -~ 4 100 per heotare

at five localities in the Tokar delta totalling 1 470 hectares and at two localities
between Tokar and Port Sudan at densities of 180 per hectare over an area of 4 000 hectares,
In November adults at densities of 180 - 1 260 per hectare were recorded from nine blocks
of the Tokar delta over an area of 953 hectares and isolated second and third instar
hoppers were present over an area of 76 hectares. In the central sector low density adults
were found in four wadis over a total area of 970 hectares. During December scattered
adults were recorded from several localities from the Tokar delta and the northern and
southern sectors and conditions were fair for breeding.

19. In January 1980 a ground survey of the northern Red Sea coast and sub-coastal wadis
revealed dense groups of fledglings in Wadi Oko at a density of 3 840 per hectare over

an area of 800 hectares, dense groups of adults at a density of 5 580 per hectare over

an area of 1 400 hectares at Ayoup Nonit (2045N/3558E), and scattered adults at densities

of 240 - 300 per hectare over an area of 950 hectares between Abu Ramad (2221N/3629E) and

Shalatein (2308N/3528E). In addition groups of third and fourth instar black and yellow

hoppers were found over a total area of 1 250 hectares in Wadi Oko and at Ayoup Nonit, at




29

densities of 3 = 9 groups per hectare, In the central sector adults were present in three
wadis at 130 - 240 per hectare over a total area of 1 200 hectares. In the Tokar delta

a total area of 1 700 hectares was infested by adults at densities of 300 — 420 per hectare
and in the southern sector adults were found at Khor Balatat at a density of 450 per
hectare. Control was in progress in all areas using poisoned bait.

20. In February further hopper infestations were found in the northern sector, In Khor

Soreit (2013N/3553E) small bands of first instar hoppers were seen on 22 February
over an area of 140 hectares and controlled, and groups of second and third instar hop-—
pers were found over an area of 360 hectares in Khor Garamait (2020N/3547E) on 16
February. In addition groups of mature adults were found in a number of Khors in the
same area between 12 and 17 February over a total area of 1 900 hectares at densities
ranging from 1 280 to 6 780 per hectare. Copulating pairs were observed and egg-pods
were found. In March adults at low densities were again recorded in the Tokar delta and
in Khor Balatat,.

21 In la%e April there were four reports of immature swarms from the Wadi Di-ib area
(214ON/3609E) some 150 kilometres north of the infestations reported in February, the
largest swarm being 12 square kilometres in extent. 1In the same areas fourth and fifth
instar hoppers and fledglings were reported over a total area of 2 600 hectares and imma~
ture adults at a density of 960 per hectare over an area of 120 hectares, Scattered
mature adults were also recorded from a total area of 1 170 hectares in the Tokar delta
and small numbers of adults were reported from Hamashkoreib. Control operations recom-
menced and continued during May and June. In May there was a further report of adults
from Hamashkoreib, and others from 0di (1707N/3637E) in Kassala Province, from Hassaniyah
(1618N/3150E) and Wadi El1 Humar (1652N/3321E) in Nile Province and from Jebel Shuweih
(1384N/3148E) in Fd Dueim district of Nile Province, By July there were no further reports
from the northern Red Sea sector and only reports of adults from two localities in the
interior, in the Jebel Shuweilr and Hashabat El Maganin (1346N/3127E) areas of Ed Dueim,
at densities of 120 — 180 per hectare. 1In spite of moderate or good summer rainfall in
June and July only isolated hoppers were reported from between Jebel Arashkul (1405N/
3215E) and Hashabat E1l Maganin in August. There were also a few scattered adults in
the Northern Kordifan Province in August; In late September a few adults were seen in
Khor Adarkwar (2141N/3611E) to the west of the coastal range in the northern sector of
the Red Sea coast, '

22, In Ethiopia there was an unconfirmed report of a thin density population of mature

adults from the Red Sea coast between Assab and Raheita on 20 June 1979 and a few
scattered adults were reported from the Awash valley in September., In March 1980 reports
were received from local inhabitants of notable infestations of mature adults and late
instar hoppers in the Red Sea coastal area near the Sudan border. An unconfirmed report
of a swarm on 25 March was received from Erer and Urso in the Railway Area. A ground
team surveyed the area but could find no trace of locusts. A single immature adult was
captured at Asmara on 20 June,

23, In Somalia some solitarious adults at low density were reported from northern coastal

plains during May 1979 and two adults were seen on 6 December between Berbera and
Hagal in the course of a ground survey of the coastal and sub-coastal plains between
Loyada and Las Dureh from 27 November to 7 December 1979, Heavy rain was reported along
the northern coast of Somalia in October 1980,
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24. No locusts were reported from other countries within the Region.

West Africa

25. Rainfall was generally deficient during the summer of 1979 and only isolated adults

were recorded during June and July. In August one male was captured at Aioun el
Atrouss in Mauritania and in September mature adults were found copulating and laying at
low densities in Aouker where good rains created favourable breeding conditions between 18
and 19° N and 13° and 14° W. During ground surveys undertaken from 9 - 29 October con-
siderable numbers of first to fifth instar hoppers and adults were recorded at numerous
localities in Aouker and in November first to fourth instar hoppers, fledglings and mature |
adults were found in green areas in Aftout de Faye (1835N/1355W) and in southern Tagant
(1804N/1303w). In December low density adults and isolated hoppers were present in the
Aftout area. In the first half of 1980 isolated adults were reported in May. The summer
rains were generally deficient, though moderate rainfall was reported from north-west
Tagant in August and in a number of localities in early September. Only isolated adults,
however, were reported, from Aouker in August and Aioun E1 Atrouss in September.

26. In Mali moderate rain fell in the Adrar des Iforas, Timetrine and Tilemsi during the

second decade of July 1979 and a number of wadis were in flood. Small numbers of
adults were seen at five localities in the Adrar; some females were maturing. In August
only a few mature females were observed. In September first to fourth instar hoppers were
found at a density of 50 - 100 per hectare over an area of 3 hectares in Oued Tozraf
(2005N/0150E) and scattered mature adults were observed in Oued Azou (1707N/O40SE) and at
Tidjelalen (1738N/0220E). Following moderate rain on 30 September ecological conditions
were favourable for breeding in the south~west and south-east of the Adrar in October,
when copulating and laying adults were present at densities of 50 - 100 per hectare over
an area of 10 hectares at Taraghact (1848N/0039E). Mature and immature adults were also
present at four other localities in the Adrar. In December isolated adults were recorded
in Oued Ibdekan (1843N/0124E) in the Adrar.,

27. In 1980, the Intertropical Front reached 19° N in the first decade of June and gave
rise to moderate to heavy rain and flooding in the southern and south-eastern Adrar
des Iforas. Kidal received 43 mm on 5 June., There were again good rains in July and
further flooding of wadis., In Jume maturing and mature adults were observed at eight
stations totalling 400 hectares in the south and south-east of the Adrar des Iforas at
densities of 25 - 400 per hectare, and laying was observed. In July an intensive survey
revealed hoppers and fledglings at densities of 1 = 5 per square metre, of which there
were 5 000 - 30 000 fledglings per hectare in the Kidal-Tin Essako-In Tillit (1826N/0224E)-
In Amad jel (1830N/0230E) areas, A total of 510 hectares was treated with 255 litres of 5%
dieldrin. In August these populations had declined to 10 - 400 per hectare but further
copulation was observed. In addition, at the confluence of Wadi Edjerar and the Tilemsi
(1785N/0032E), control operations were undertaken against a mixture of desert locusts,
Qedaleus and Aiolopus, at a density of 1 ~ 3 per square metre over an area of 200 hectares,
using 100 litres of 5% dieldrin.

28. In September there were further good rains in western and south-east Adrar des Iforas.
Aquelhok reported 47 mm and Tin Essako 35 mm. Groups of third to fifth instar

solitari~ and transiti-color hoppers were found at densities of 10 = 50 per square metre

over areas of 500 = 1 000 hectares in the south—eastern Adrar des Iforas and in south-
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west Timetrine, In addition immature, mature and laying adults were observed in patches
of 5 = 30 hectares over a total area of 7 000 hectares at densities of 5 -~ 200 per square
metre. Low density adults were seen flying by day in eastern Timetrine (1933N/0002E)

on 23 September, A further 300 hectares were treated at the confluence of the Tilemsi
and Wadi Edjerar with 190 litres of 5 % dieldrin, In October transiti- and gregari-
color hoppers of all stages at densities of 5 = 10 per square metre and young adults at
densities of 1 — 2 per square metre were being controlled in central Tamesna and western
Adrar, Two diffuse immature swarms teking one hour to pass were seen flying SSE at

In Oumfassen (1860N/0235E) on 25 October and at Tin Essako (1827N/0229E) on 26 October.
In addition young adults were found at densities of 30 000 - 100 000 per hectare over

an area of 10 000 hectares in oueds in the Bouressa basin, A total of 4 535 hectares were
treated by exhaust nozzle sprayers and it was estimated that a further 10 00O hectares
remained to be treated.

29. In Niger small numbers of second instar hoppers were seen at Eralral (1830N/0735E)
at densities of 2 — 4 per plant in August 1979, 1In September only one adult was observed
and in October some isolated adults and some solitaricolor first to fourth instar hoppers
were found in northern Air. No locusts were reported in early 1980, In May there was
significant rain in northern Air and Tamesna. In June very low density adults (less than
one per hectare) and some solitaricolor second instar hoppers were seen on a survey of
Tamesna and Air, There was further abundant rain north of 17 N in July and widespread
rain in the first half of August and again in September. 4s a result conditions hecame
very favourable for breeding., Small numbers of adulis were found in August at- two loca-
lities in Air at densities of 1 = 60 per hectare over a total of 360 hectarss and at two
localities east of Zinder.

30, In September, however, it became clear that there must have been a substantial
invasion, probably from north-east Mali, in August, for it was found that almost all
valleys to the north of In Abangarhil bounded by the coordinates 1805N-1917N and 05058~
OT03E were infested by hoppers at densities of 25 - 50 per square metre and immature,
mature, copulating and laying adults at densities of 5 - 10 per square metre. By 18
October adult densities had reached 750 000 per hectare. Aerial and ground control teams
had treated 77 740 hectares by the end of October but it was estimated that a further
20 000 hectares required controlling.

31, No locusts were reported from Chad.

North West Africa

32, 1In Algeria there was widespread heavy rain between the Ahaggar massif and the Adrar
des Iforas in May 1979, Tamenrasset recording 76 mm, compared with the monthly mean
of 35 mm, Numerous adults were captured and several solitaricolor hoppers were observed
in the south of the country in July and August. There was further widespread heavy rain
in central and eastern Algeria on 23 - 24 September and immature adults were seen in
- several localities in southern Algeria in October, In 1980 small numbers of adults were
seen in several localities in southern and western Algeria between January and April but
no breeding was reported,
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33, In July there was widespread heavy rainfall in the Timiaouine, Sibet and Tassili du]
Hoggar regions of southern Algeria. This was followed by further rain in the same |
areas in August and September and resulted in the development of very favourable breed-
ing conditions. From 18 to 26 September immature and maturing adults were found at
densities of up to 200 per hectare at 13 localities in the northern and north-eastern
Adrar des Iforas and Tamesna., Subsequently it became evident that these represented
the first arrivals of a substantial invasion, for in early October adults were found at
densities of 40 000 — 70 000 per hectare at several localities in Tamesna. On arrival
the adults matured rapidly and laid for, by & October, there were first instar hopper
bands present. Ground control operations using exhaust nozzle sprayers to apply malathiof
commenced on 7 October and by 28 October 6 720 hectares of hoppers and adults had been
treated. Good results were obtained against hoppers but results against adults were ‘
variable, Swarm formation was observed in Oued Chel Beganou (1907N/0343E) on 24 October,
There were even reports of scattered adults from the Ahnel and Mouydir areas in the seco
half of October, indicating that some adults had moved considerably further north.

34. In lLibya low density adults were observed in the Sarir Agricultural Project from

14 to 18 July 1979 and a further three adults were seen there amongst groups of
Locusta over an area of 80 hectares between 19 and 25 November. No desert locusts were
seen in 1980.

35. In Morocco small numbers of adults were seen at El Begaa (3056N/0352W) in July 1979
and again in June 1980, Four solitarious adults were captured at Er Rachidia (3156K
0425W) in October 1980, ‘

36, No locusts were reported from Tunisia.

FORECAST TO 31 DECEMBER 1980

37. The most important populations are in north-west Niger, north—east Mali and southern |

Algeria, where hopper bands and swarms have already formed, Unless survey and con—
trol teams are able to locate and destroy all remaining major infestations, further
swarms will be produced, Most are likely to move north and north-west and could reach
southern Morocco and areas in Algeria south of 30 N. Some could subsequently move to
Mauritania and others to western libya and even Egypt. Some populations could remain
in the southern Sahara where further breeding is possible in areas where ecological con-
ditions remain favourable, In most other areas only small numbers of adults are likely
t0 reach winter breeding areas.

38, 1In West Africa breeding will continue in the Adrar des Iforas, Tamesna, Tilemsi

and Timetrine areas of north—east Mali, and in Tamesna of Niger. Further hopper
bands and some swarms may be produced unless all significant populations are located
and controlled. There is likely to be further emigration northwards but considerable
numbers of adults may remain to overwinter within, or close to, the breeding areas, Small
numbers of adults will occur and breed in Mauritania but it is possible that larger
numbers of adults, possibly including swarms, could arrive from the north-east, These
could result in breeding on a more extensive scale,
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39, In North-West Africa further hatching is likely to occur in southern Algeria and to
result in the formation of further hopper bands., Immigration by considerable numbers

of adults, possibly including some swarms, is likely to continue during November., If

swarms are gresent they could reach southern Morocco and areas in Algeria to the south

of about 30 N. It is possible that some swarms could subsequently move south-west to

northern Mauritania or they could move north-east to western Libya or possibly, as in

November 1954, to other parts of Libya and even to Egypt.

40, In Eastern Africa adults produced in the interior of Sudan and adjacent areas of

Ethiopia will move to the Red Sea coasts of both countries. They may be in sufficient
numbers to form groups, particularly in areas which received summer floods, such as the
Tokear delta. Breeding will start but initially it will be mainly at low densities. Some
adults may reach the Danahil depression of eastern Ethiopia and others the northern coastal
plains of Somalia. Low density breeding is likely to start along the northern Somali
coast, following the heavy rain reported in October 1980,

41« In the Near East the numbers of adults will rise along the Tihamas of the Kingdom of
Saudi Arabia and the Yemen Arab Republic and low density breeding will start in areas
which have received summer floods or which receive early winter rain. Low density breed-
ing may also occur in areas of the People's Democratic Republic of Yemen which received
summer floods or which receive early winter rain. 1In eastern Arabia it is possible that
small numbers of adults may reach the Sultanate of Oman and the United Arab Emirates.

42. In South-West Asia breeding will end in the summer breeding areas of Rajasthan in

India and Cholistan, Rahimyar Khan, Nara, Khipro and Tharperkar deserts of Pakistan.
Only small numbers of adults are likely to move west to the Mekran of Pakistan and some
may reach south-east Iran,
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APPENDIX VII

REVIEW OF EXISTING CONTROL POTENTIAL AT THE NATIONAL AND REGIONAL LEVEL

In order to assess the available means for locust control in affected or
threatened areas and evaluate future needs, FAO tries to keep an up~to—-date
record of control potential in various countries and organizations. Such a
record is given in the attached table,

It should be noted that the information on application equipment and
vehicles in several cases relates to both locust control and general plant
protection, and that some of the vehicles are quite old and will soon be out
of service, It should also be kept in mind that the position of the stocks
of insecticides is changeable,
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APPENDIX VIII

DEVELOPMENT PROJECT ON REMOTE SENSING APPLICATIONS
FOR DESERT LOCUST SURVEY AND CONTROL (Phase I)

GCP/INT/349/USA

I. INTRODUCTION

The Twenty-Third Session of the DLCC held in Rome in May 1979 reviewed FAO's
activities on the development of the use of remote sensing for improving Desert Locust
Survey and Control. The Committee strongly recommended that the Remote Sensing Develop-
ment Project, prepared by FAO as a follow-up to the successfully concluded pilot pro-
ject in North-West Africa, be implemented as soon as possible in view of the urgent need
for more detailed and spatially continuous information on ecological conditions for
Desert Locust breeding.

In September 1979 an agreement was concluded between FAO and the Government of the
United States through its Agency for International Development (USAID) to establish a
Trust Fund with a financial contribution from USAID to cover the first nine months of
activities of the Remote Sensing Development Project (Phase I) with components at FAO
Headquarters, in the area of the member countries of the North-West African Desert
Iocust Control Commission and in India and Pakistan,

During Phase I the project has concentrated on establishing working relationships
with appropriate national and international organizations, the development and limited
testing of practically-oriented remote sensing techniques for precipitation and vegeta~
tion development detection and monitoring, the establishment of remote sensing labo-
ratories in Algeria and India and training of national plant protection staff in
remote sensing data interpretation and utilization,

The activities and achieved results during Phase I are summarized in this paper
whereas a detailed technical account is provided in the final technical report on
Phase I,
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II., STATUS OF PROJECT ACTIVITIES AND RESULTS ACHIEVED DURING PHASE I

1. QOperational remote sensing data utilization at FAO Headquarters as an input to the
Centralized Desert Locust Reporting and Forecasting Service

High frequency geostationary environmental satellite imagery coverage, acquired by
Meteosat and GOES~-Indian Ocean through the receiving facilities of the BEuropean Space
Operations Center (ESOC) in Darmstadt and the Centre de Météorologie Spatiale in Lannion,
France, was used during the sutumm of 1979 for an assessment of the general ecological
conditions in the Desert Locust recession area. The imagery, providing contimious coverage
of the arid zone between the West African Coast and North-West India, proved to be a
significant complement to the daily synoptic weather data, received at FAO, AGPP, through
the Global Telecommmications Network Centres of the Italian and United Kingdom Meteolo—
gical Services,

The imagery, used by the WMO Synoptic Meteorologist Consultant in AGPP, enabled a
detailed assessment of the spatial extemt of reported rainfall events in the reocession
area and a significantly better interpretation of such events in terms of Desert Locust
breeding conditions in national, regional and interregional contexts.

Furthermore, the imagery permitted detection of important rainfall events which were
not recorded or reported by the sparse meteorological network in the Desert Locust recessiom
area. IExamples of rainfall events successfully detected and assessed through the Meteosat
and GOES~-Indian Ocean imagery were the tropical storm which affected the Oman coastal and
interior areas on 18, 19 June 1979, the important rainfall events on both sides of the Red
Sea in Egypt, Sudan and Saudi Arabia in the week from 17-21 October 1979, heavy rainfall
in South-West Iran on 25, 26 Ootober, in Northern Somalia on 15, 16 October, in Southern
Somalia on 5 November and wmsual rains in Algeri. and Libya in Ootober 1979,

A retrogpective study of available DMSP weather satellite imagery for the period of
1=10 June 1978 revealed the main caume of the long range invasion of India and Pakistan
by desert loocusis which was first reported from India on 8 June in Gujarat. A persistant
and very active cyolone, moving across the Arabian Sea from the Indian Coast towards Oman
between 1 and 9 June 1978, oreated a strong west-south-westerly windfield aoross the
Arablan Sea beiween East Africa and South-West Asia. This windfleld, which was kept in
force by the slowly moving cyolone for at least five days, is very likely to have been the
transporter of the locust populations, present in the Horn of Africa and the Arabian
peninsula at the time, aoross the sea to India,

The information derived qualitatively from the satellite imagery, oombined with the
synoptic weather data and the looust field reports permitted a more balanced preparation
of the monthly Desert Locust Situation Summary and Forecast reports, issued by the FAO
Desert Locust reporting and forecasting service in AGPP.

Unfortunately this activity had to be terminated in late November 1979 due to a
failure of the imagery system on Meteosat and similtaneous departure of the GOES~-Indian
Ocean satellite, which disrupted the imagery coverage for the entire recession area.
Coverage will be partly restored for this convenient type of satellite data with the launch
of Meteosat-II, scheduled for October 1980, which will provide coverage for Africa and the
Near East. Coverage for South-West Asia may for future activities be obtained through
the polar orbiting satellites of the NOAA series, for which a receiving station of the
National Remote Sensing Agenoy (NRSA) has been providing operational services since late
1979.
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2, Operational Remote Sensing Facility in Regiomal Desert Looust Office, Algiers, Algeria

To test the operational aspects of the use of various types of remote sensing data in
Desert Locust Survey and Control, it was decided to establish under the project an
operational remote sensing laboratory in FAO's Regional Desert Office for North-West Africa
in Algiers. -

In June and September 1979 two programme formulation missions were undertaken in Algiers,
during which the activities of the laboratory during Phase I of the project were defined.
The laboratory has been equipped with basic equipment and supplies for manual data processing/
interpretation of Meteosat/TIRCS-N/NQAA-6 environmental satellite imagery. The laboratory
is managed by an Algerian Agricultural Engineer who received basic and applied remote sensing
training under a one-year FAO fellowship and seconded to the Regional Commission Secretariat
under the supervision of the FAO Regional Desert Locust Officer, by the "Intitut National de
la Protection des Végétaux" (INPV) in Algiers.

In addition to the physical establishment of the remote sensing laboratory, the
programme objectives of this facility during Phase 1 of the project are as follows:

-~ organization of routine and reliable data flows of conventional meteorological
observations from the National Meteorological Services of Algeria, Morocco, Tunisia
and Libya and Meteosa:t/’I‘IR(S-N satellite imagery from the satellite receiving
facilities in Darmstad, Federal Republic of Germany, and Lannion, France, to the
Regional Office on a daily basis. :

- +testing of the precipitation estimation technique developed for FAO by a consultant,
with the available conventional and satellite data, under operational conditions,

- establishment of an easily accessible data archiving system for meteorological data,
environmental satellite data and earth resources satellite data.

-~ oonstruction of a Desert Locust habitat map for the North-West African region on the
basis of Landsat MSS band 5 imagery mosaios.

- development of routine procedures for Landsat data acquisition, processing and
interpretation for assessment of vegetation conditions in key areas.

- establishment of commmications procedures with Desert Locust Survey and Control
teams in the project area, National Plant Protection Institutions and FAO Head~-

quarters.
-~ oollection of data for realistic cost/benefit analysis,

These programme elements have been initiated during Phase I with emphasis on the
meteorological aspeots and theDesert Locust habitat mapping activity.

During a comsultant mission by Dr. E.C. Barrett (University of Bristol, U.X.) in
April 1980, a methodology for large area rainfall momnitoring, using meteorological
station observations and Meteosat/NOAA imagery, was defined in its final operational
version and will be tested extensively during Phase II of the project.

An important achievement was the establishment of the flow of daily synoptic weather
data from the four countries of the region directly to the Regional Office through the
telex facilities of the INPV in Algiers. Although still incomplete, the existence of the
data flow mechanism, which was arranged through the "Offioe de Méiéorologie Naticnale"
in Oran and its office at the international airport Dar-El-Beida, in Algiers, is considered
an essential step forward to the successful operation of the rainfall estimation methodology.
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Due to the failure of lieteosat in November 1979 a switch had to be made to TIRCS-N/
NOAA-6 imagery, supplied free of charge by (MS in Lannion, France. This receiving station
is not able however to provide imagery coverage for the region south 25°N, thus leaving
the summer breeding areas uncovered.

The Desert Locust habitat mapping activity at a scale 131 000 000, for which a full
set of + 200 Landsat band 5 images was reproduced from the files of the FAO Remote
Sensing Centre, is in progress. The final result of this activity will be a met of maps
showing a small scale stratitication of the North-West African Desert Locust Commission
region in terms of potential Desert Locust occupation, based on a conbination of desert
surface material characteristics, topography and drainage patterns, These maps are
intended 1o be used as a basis for future survey activities as well as a medium for
compilation of multitemporal observations on rainfall and vegetation and for plotting
locust data from the field,

3, Development of manual and digital image processing techniques for detection,
quantification and monitoring of vegetation biomass development from mulititemporal
Landsat and TIROS-N/NOAA-6 digital data

For this Phase I project component, which is based at FAO Headquarters, a series of
Landsat 4SS and TIROS-N/NOAA-6 multitemporal data for test sites in Algeria, northern Mali
and Morocco was acquired through the Italian and Franch receiving stations of Telespazio
and C'S and the European Space Agency/Earthnet data distribution programme in Frascati,
Italy.

The objective of this activity was 10 develop a series of satellite data processing
techniques for extraction of information on post rainfall vegetation biomass relevant for
Nesert Locust population development with special emphasis on digital processing techniques
which allow for a more detailed, quantitative and multitemporally consistent approach to the
seneration of the required information than manual/visual analysis procedures.

The data processing/analysis activities which started in late November 1979, included
the following elements:

- the study of the four dimensional Landsat MSS feature space for arid areas in
time and space.

- the development of a temporal/spatial data normalization technique for elimination
of the influence of atmospheric effects between acquisition dates in order to
obtain multitemporally comparable inputs for a largely automated information
extraction procedures. This development activity was supported by multitemporal
principal components analysis.

- 1the vegetation biomass detection, quantification and monitoring by:

ratioing techniques
feature space analysis
maximum likelihood rule
vegetation indexing,

-~ an analysis of possible data reduction in order to improve the cost effectiveness
of the use of digital satellite data processing techniques for monitoring vegetation
conditions over large areas without loss of relevant information.

~ the automatization of the data processing package.

~ the analysis of various photographic techniques for processing and analysis of multi-
temporal satellite data for obtaining information on vegetation development.
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- & preliminary analysis of TIROS—N/NQAAré low resolution multispectral data regard-
ing its information content for low cost, large area vegetation monitoring.,

The digital image analysis activities have resulted in the development of a data
processing package, consisting at present of various separate software programmes which,
using the information from Landsat band 5 and 7 (red and near infrared), deal subsequently
with:

- normalization of multitemporal digital satellite data for elimination of atmospheric
effects in order to provide multitemporally comparable data for the thematic data
classifier;

= linear combination of the red/near infrared spectral bands resulting in near infrared
ratio values; red

- digital slicing of the ratio value interval in selected classes fors

(a) separation of three main environmental classes:

. abiotic environment
biotic environment
. free surface water;

(b) subdivision of the ratio value interval for the biotic environment resulting
in a selected number of desert vegetation biomass classes;

- definition of a digital grid at selected level of detail and calculation of the
number of pixels for each defined biomass class in each grid cell:

-~ caloulation of a potential breeding activity factor (PBAF) on the basis of the bio~
mass classes for each grid cell.

This methodology was developed on the basis of Landsat MSS data of two test sites in
south-eastern Algeria and northern Mali and subsequently semi-operationally tested on a
Landsat data set for an area in eastern Morocco where important rainfall occurred during
the autum of 1979, In the final technical report on Phase I, the methodology and the
results of its application are documented in detail. The elements of the data processing
package can be combined in one software programme and installed on general purpose comput—
ing systems.

In view of the enormous Landsat data volume involved on the mcale of the Desert Locust
recession area, even when through the efficient use of weather satellite data this volume
can be considerably reduced, special emphasis was put on the selection of those digital
data processing techniques which require minimal processing time and human operator
supervision. '

~ Prom data reduction analysis tests it was concluded that even when using less than
3 % of the acquired Landsat data for a given area, a detailed picture of the distribution
of post rainfall vegetation development can be obtained through application of a selective
data sampling technique.

The tests so far carried out with this processing methodology have produced very good
results, The techniques used can be applied over the entire Desert Locust recession area
and, by the calculation of potential breeding activity factors through the satellite
observed vegetation biomass densities, combined with the selective data sampling technique,
the enormous data volume provided potentially by Landsat, i.es 4.5 billion data points
for the reoession area every eighteen days, can be reduced into manageable information at
an acceptable cost level,
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A preliminary analysis was carried out on a set of TIR(S—N/&JQA.A-6 digital data
regarding the information ocontent of band 1 and 2 of this weather smatellite for vegetation
monitoring., These bands are roughly equivalent to the Landsat bands 5 and 7 as far as
speotral coverage is ooncerned. The main difference between the TIROS-N/NOAA satellites
and the landsat series are their spatial resolution and temporal coverage, i.e. + 0.5 ha
and 18 days for Landsat and + 120 ha and 0.5 days for 'PIROS-N/‘NOAA. The difference in
spatial resolution has obvious consequences for using the low resolution data for vegetation
detection and monitoring in arid areas where the spectiral signals of vegetation, if present,
are both weak and mixed with background radiationm.

The first results of the TIROS-N/NQAA-6 data analysis, using the same processing
methodoclogy as developed by Landsat, indicate that despite the low spatial resolution,
the NOAA-6 band 2 ratic contains distinot information on vegetation activity at the meso-
band 1
scale, allowing for a simple quantitative approach to the detection of potential Desert
Locust breeding sites at the regional/national level, which can be followed by the more
detalled monitoring procedure with Landsat.

In addition tc providing information on large-scale vegetation development, the
TIROS-N/NOAA satellite data can be used to detect and monitor significant soil moisture
changes over large areas through the use of the thermal channels of the same sensor,

Through the use of digital TIRCB-N/&IOAA data for soil moisture and vegetation monitor-
ing, which is planned to be further developed during Phase II of the project, a further
reduction in the use of the relatively costly Landsat data can be made.

In addition to the digital data processing teohniques, requiring special computer
facilities, a range of photographic satellite data processing techniques have been evaluated
on their potential for vegetation assessment through visual analysis/interpretation of the
photographic data productis, e.g. false colour composite imagery, diaso film composites and
band 5/7 ratio images. These data types, provided the photographic processes are carefully
ocontrolled, allow for a qualitative assessment of vegetation oconditions. However, informa~
tion on low=-very low vegetation densities is difficult to obtain consistently through visual
analysis procedures. Both digital and manual techniques are documented in detall in the
technical report.

4, Project activities in India and Pakistan

Following a preparatory formulation mission to India and Pakistan in Augusut 1979,
{two programme development missions were undertaken to both countries in January and May 1980
with the objective to prepare a programme of activities in the framework of the projeot in
cooperation with the Plant Proteotion Depariments of India and Pakistan and the National
Remote Sensing Agencies NRSA in India and SUPARCO in Pakistan,

In India this has resulted in a programme including basio and advanced training in
remote sensing for selected Desert Looust field staff at NRSA facilities in Dehra Dun and
Secunderabad, oconstruotion of a Landsat false colour ocomposite mosaic of the Indo-Pakistan
Desert Locust breeding areas, establishment of a basic remote sensing laboratory at the
field Headquarters of the Indian Looust Warning Organisation in Jodhpur, Rajasthan and an
experimental programme for testing the use of Landsat and TIROS-N/NOAA-6, 7 data for
monitoring ecological conditions for Desert Locust breeding and development in the Rajasthan
desert. Two staff members of the Indian Locust Warning Organization (LWO) completed a six—
month training programme in besio and advanoed photo-interpretation and remote sensing at
NRSA facilities, sponmored by the projeot., Towards the end of {the training programme a
special training oourse was organised by the FAO Projeot Coordinator at NRSA in
Secunderabad on the speocifio appliocations of remote sensing to Desert Locust survey and
ocontrol work, Upon completion of their training these LWO staff members have returned
40 the field Headquarters of this organisation to set up a basio remote semnsing laboratory
and t0 prepare a oomprehensive field work programme for the planned remote sensing
experimental work in Rajasthan during the 1980 monsoon season in the framework of the FAO
project.
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The activities of the project in India are actively supported by the National Remote
Sensing Agency of the Indian Governmemt, whioh operates a Landsai/TIROS-N satellite
receiving station near Secunderabad covering entire south-west Asia for both environmental
and earth resources data. This station was commissioned by the project to acquire and
process a Landsat MSS false colour composite imagery set during the autum of 1979 and to
oconstruct a colour mosalic of the imagery covering the entire Indo-Pakistan Desert Locust
breeding ares, including the agricultural arees of the Indus river basin, Furthermore ,
the NRSA station has been contracted by the project to acquire regular Landsat and NOAA 6/7
coverage between January and October 1980 over selected test—sites in Rajasthan for the
planned experimental work.

Firm contacts have been established through the activities of the FAO project between
the Plant Protection Department in India and the National Remote Sensing Agency and various
aotion points have already been defined for further stremgthening this relatiomship in
the medium and longer terms.

In Pakistan, a programme similar {0 that in India had been defined during the
missions of August 1979 and Jamuary 1980. It was plamned that two staff members of the
Plant Protection Department in Karachi would receive basic remote sems training at
the facilities of the National Remote Sensing Agency in Pakistan (SUPARCO) during the
spring of 1980 and subsequently would attend the special training course given by the
Project Coordinator in Secunderabad, India, in May, after which a field programme would
be prepared for the 1980 summer breeding season in eastern Pakistan, Due to various
delays this programme had to be revised duringthe mission in Mayes At present the
selected staff are undergoing the basic training at SUPARCO and the special ome week
training course is scheduled {0 be held in Karachi in late September after a field work
period in India, Subsequently a field programme will be prepared for experimental
activities during the next winter/spring breeding season in the Mekran/Baluchistan region
of Pakistan.

III. PHASE I PROJECT OUTPUTS

Although most of the aotivities initiated by the project during Phase I will continue
during the planned Phase II and the final operational outputs of these activities will
only become available as such during Phase II, the following outputs of Phase I can hbe
defineds

= active working relationships between FAC and a number of agencies for emvirommental
and earth resources data acquisition, processing and is, e.g. the ESs/
Earthnet Programme, Frascati/Italy; ESA/ESOC, Dermstadt/Ge ; CMS, Lannion/
France; IBM, Rome/Ita.ly; NRSA, Secunderabad/India; SUPARCO, Karaohi/Pakista:L

- a digital data processing package, enabling routine extraction of information of
location, extent and quantity of vegetation development for either Landsat or
TIROS-N/NOAA satellite data for any location in the Desert Locust Recession Area
at various levels of required detail.

-~ an operational methodology for rainfall momitoring using comventional meteorological
and envirmmmental satellite data, enabling routine monitoring of precipitation
over large arid areas at one square degree aoccuracy.

- a variety of manal satellite imagery processing teohmiques for use at the field
level,

- an active remote sensing facility, emuipped for manual data processing/analysis in
the Regional Desert Loocust Office in Alglers, presently handling various types of
comventional and satellite data for extraction of information on ecologiocal
omditions for loocust population development in the recession area of Morocco,
Algeria, Tunisia and Libya on a semi-routine basis.
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- an active programme of data aoquisition, remote semsing training, infrastructure
development and experimental work in India and Pakistan, prepared and executed
jointly by FAO, the National Plant Protection Departmemts and the National Remote
Sensing Agencies,

- a Phase II programme, structured and prepared on the basis of experience gained
during Phase I.

IV. PROPOSAL FOR PHASE II OF THE PROJECT (1981/82)

Following disocussions between USAID and FAO in Washington in April 1980 regarding the
project, a proposal for a Phase II programme for iwo years was prepared and recently sub~
mitted to USAID. The programme objectives which are intemnded to be realized through
various interlinked development and field components, involving cloge cooperation with the
centralized Desert Looust reporting and forecasting service at FAO Headquarters, FAO Desert
Locust Control Commissions in North-West Africa, the Near East anl South-West Asis,
regional organisations (DLCO-~EA and OCLALAV), national plant protection institutions and
national/international remote sensing agencies, arei

- to str hen and expand the present capabilitles at FAO Headquarters and the
reglonal/national Desert Looust organisations and ocommissions for the acquisition,
handling, analysis and interpretation of conventional and remote sensing data for
improving Desert Locust surveying, reporting and forecasting at the various levels;

-~ to provide operational inputs to the centralized reporting and forecasting service
at FAO;

~ to improve the data links between FAO and the regional/national reporting and
forecasting centres;

= to implement and field-test proven remote sensing techniques, developed during the
pilot project and Phase I, in operatiomal schemes;

= to develop and test new remote sensing techmiques for precipitation, soil moisture
and vegetation monitoring, as they become available with the launching of new
environmenial and earth resources satellites, e.g. Meteosat II and Landsat~D;

= training of natimmal plant protection staff in remote semsing data utilization to
increase the efficiency and effectiveness of Desert Loocust survey and control
operations;

= %o examine the use of remote semsing techniques for improving the surveillance and
forecasting of other migratory pesis of international significance, e.g. Quelea
quelea, African armyworm and the African Migratory Looust, Loousta migratoria
migratorioides, with special emphasis on the latier in view of the present threat
of a Loousta plague during the next few years.

The starting date for the Phase II programme is planned for {1 Jamary 1981,
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APPENDIX IX

CO-ORDINATION WITH UNDP/FAD ACTION PROGRAMME FQR
IMPROVED PLANT PROTECTION

In January 1980 FAQ launched its Action Programme for Improved Plant Protection,
with an initiating grant from UNDP. The main objective of this Programme is to strengthen
the structures and capabilities of the national plant protection services in various
developing countries striving to increase their food product but lacking the proper means
to safeguard this product from damage, if not substantial destruction, by pests.

The need for collaborative action between national governments, regional structures
and donor and technical assistance agencies in the field of plant protection and parti-
cularly in the field of locust control, has 1ong been recognized. The basic reasons for
this are the internmational character of pest spread and attack and the relative unpre-
dictability of pest outbreaks, which then call for well co-ordinated actions.

A number of international bodies and donor countries have been engaged in plant
protection agtivities and projects attempting to solve specific problems and to develop
appropriate technologies, However, these efforts have not always been properly coordinated,
and althqugh one can certainly say that many have been successful taken separately, on the
whole the efforts were scattered and mostly of a temporary nature, Furthermore, in-
sufficient consideration has been given to the necessity of improving the infrastructure
and the capabilities of the national plant protection services without which any attempt

to apply our knowledge and new findings in the field of pest control is condemned to
failure.

The very considerable international efforts mobilized in order to eliminate the
1977-79 Desert Locust upsurge provided a clear demonstration of the possibilities for such
well coordinated action when both donor and recipient countries and organization combined
in large scale cooperative action: but it also drew attention to a lack of preparation in
some instances which necessitated many ad hoc and costly emergency measures,

Therefore there is an urgent need to plan and develop a comprehensive and sustained
effort to devise long term approaches on the part of the various international bodies,
donor countries and the developing couyntries, and to set forth common aims and policies.
At a donor meeting convened by the Director~General of FAO on 30 March 1979 to seek
contributions for the Desert Locust upsurge, the need for a more permanent mechanism of
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cooperation in plant protection in general was clearly identified, and support for its
co-ordination through the FAO was expressed by various countries, and in particular by
UNDP. The wish for co-ordination of such a concerted action under the auspices of FAO has
also been expressed on a number of recent occasions by various international bodies. This
led to the present Action Programme for Improved Plant Protection.

The Action Programme is run by an FAO Secretariat comprising a Programme Manager and
supporting staff, and operating under the direct supervision of the Chief of the Plant Pro-
tection Service. A Plant Protection and Locust Control Officer, was apnointed to serve
in East/Southern Africa. The Secretariat works in close collaboration with a selected
group of experts representing developing and donor countries operating within the framework
of the FAO Committee of Experts on Pest Control. The first session of the Committee was
held on 6 and 7 March 1980 in Rome to discuss the implementation of the Action Programme.

The first stage of the Programme will concern Africa and the Arabian Peninsula,
mainly in the countries within the Desert Locust Recession Area. Many countries have been
formally invited to participate in the Action Programme. Upon agreement of the governments
concerned, a survey of plant protection problems will first be carried out in a number of
countries. This may include visits by expert missions and Regional Locust Control and
Plant Protection Officers.

These surveys and their evaluation will serve as a basis for proposals to be dis-
cussed with the governments, leading to the adoption of final action projects to be sub-
mistted to funding sources. With respect to the above, it should be stressed that the
major donors have expressed their intention to plan and coordinate their bi- and multi-
lateral assistance in the field of plant protection though the Action Programme.

Co-ordination between the Locust Group at FAO and the Action Programme will be
very close and the Action Programme Secretariat will act as the channel through which donor
support for strengthening anti-locust activities not covered by existing trust funds/bi-
lateral assistance will be explored.




Training of Desert Locust Officers has been continued at all levels under the
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TRAINING PROGRAMME

Regional and International Desert Locust Trust Funds and UNDP,

The Advisory Group envisaged by FAQO and UNDP for the improvement of locust control
services (mentioned in the Report of the 23rd Session of the DICC) has not materialized ,
and so far the overall evaluation of the needs of member countries has not taken place.

The tables below show FAO fellowships,
implemented in 1979-80.

I. Fellowships

Daraz, G.
Saber, M.
Wodood, A.
Ha.is, AU,
Boudegzdame, B,
Ipuni', M.
Harbdb, M,A,F,
Ibrahim, S.I.
Chandra, S.
Rassi-pour, A.
Ben Halima, T,
El~-Chamdi, S.A.W.
Ah..d’ A.G.l.
El Shahari, Y.
Bahakim, F.M.
Algoaidi, K.A,

I1.

(a)

Libya (Tripoli)
Norocco (Agadir)
Algeria (Algiers)

Radio Maintenance

Afghanistan - Hyderabad, Jodhpur
Afghanistan - Hyderabad, Jodhpur
Afghanistan - Hyderabad, Jodhpur
Afghanistan - University of Teheran
Algeria = University of Paris
Algeria - UK., Italy, France

Egypt = JARI, New Delhi

Egypt = IARI, India

India = University of Reading
Iran = University of Paris
Morocco = University of Orsay

Saudi Arabia - Plant Protection Dep., Sudan
Sudan = Univ. Pierre & Marie Curie
Yemen AR, - University of Riyadh

Yemen P,D.R, = University of Khartoum
Yemen P,D.R. - Hyderabad, Jodhpur

Participantis
10 to 25 March 1979 10
15 to 26 October 1979 10
10 to 29 November 1979 15

APPENDIX X

training courses and exchange visits

7.9079 - 4-11079 |
7-9.79.- 4.11079 :
Te9eT9 - 4.11.79
2.2.74

23.10,77 = 12.5.79
1749.78 = 14.7.79
309.80 = Jan. 81
9¢9.76 = 3.3.80
1909.76 - 30.11079
2449.76 = 30.6.79
25.11.79 = Oct, 80
Sept. 80

1.11. 77

8.7.79

15.11.79

3101080 - 3105080




Yemen, P,D.R. (Aden)
India (Jodhpur)
Egypt (Cairo)
Pakistan (Karachi)

(v) Locust Survey and Control

Algeria (Algiers)

(c¢) Remote Sensing

Italy (Rome)
India (Secundarabad)

Pekistan (Karachi)

II1. Exchange Vieite

Mr. A, Refaat (Egypt)
Mr. I. Madani (Saudi Arabia)

56

17 January to 13 February 1980
7 to 29 April 1980 '
20 August to 14 September 1980
4 to 26 October 1980

22 to 27 March 1980

16 to 26 October 1980
4 to 9 May 1980
4 to 9 October 1980

to Pakistan and India
to Paskistan and India

10
16
14
14

September 1980
August/Sept. 80
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APPENDIX XI

INTERNATIONAL DESERT LOCUST TRUST FUND 9161
BUDGET AND STATEMENT OF ACCOUNT (Expressed in US $ Equivalents)

Approved Expenciture Estimate
Annual
Budget 1979 1980
Receipts
Balance brought forward (Deficit) (28 702) (100 347)
Contributions from Member Governments 80 916 61 132 80 916
Transfer from TF 9577
(Emergency Donor Fund) 100 000
Interest ( 6 965)
80 916 25 465 80 569
Cash enditure
Code
10 Personal Services 10 000 30 650 5 000
20 Travel on official business 15 000 20 475 10 000
30 Contractual Services 10 000 29 357 S 000
40 General Operating Expenses - 6 809 1 000
50 Expendable Supplies 4 100 14 144 1 000
60 Equipment 25 000 313 -
80 Fellowships and Training 5 000 8 613 -
90 Project Service Costs (14%, 5% on
Codes 50, 60) o6 15 451 3 080
!
! Total Expenditure 78 174 125 812 25 080
Unallocated Balance/ (Deficit) 2 142 (100 347) 55 489

The Director—General of FAO was empowered by the 14th Session of the DLCC, 1970, :’
to change the allocation of sume alloted to different chapters in order to meet 1
the changing needs of the locust situation, subject to the total annual expenditure

not exceeding the total budget.




APPENDIX XII

SCALE OF GOVERNMENT CONTRIBUTIONS PLEDGED TO
THE INTERNATIONAL DESERT LOCUST TRUST FUND No. 9161

Sountry

Afghanistan
Algeria
Babrain
Chad
Djibouti
Egypt
Ethiopia

Libya

Mali

Xauritania

Morocco

Niger

Nigeria

Oman

Pakistan

Qtar

Saudi Arabia
Senegal

Sierra Leone
Somalia

Sudan

Syris

Tunisia

Turkey

Uganda

United Arad Emirates
Yemen, Arsd Republic
Yemen, People's Democratic Republic
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APPENDIX XVI

STATUS OF THE VARIOUS DESERT LOCUST REGIONAL ORGANIZATIONS

Commission for Controlling the Desert lLocust in North-West Africa

The Ninth Session of the Commission was held in Rabat, Morocco, from 9 to
12 June 1980.

1.

(a)

(v)

(e)

(a)

(e)

(£)

(2)

(n)

The Commission:

reviewed the Desert Locust situation in the North-West African Region
and in other Regions and concluded that summer breeding in West Africa
will be on a limited scale;

requested the FAO Regional Locust Officer to make available the results
of satellite imagery analysis of the distribution of rainfall in the
Sahara. To this end a telex was regarded as indispensable and the
Algerian delegation was requested to make the necessary arrangements
for its installation;

hoped that the Secretariat would be equipped with a radio transmitter—
receiver in order to ensure rapid communications with ground teams in
the event of an invasion;

requested each of the countries to request their meteorological services
to place stations in areas not already covered, in view of the need for
meteorological data to complement satellite imagery;

requested the Secretariat to find sources of funds for research work
other than those of the Commission;

noted with satisfaction the encouraging results obtained concerning locust
control as a result of regional cooperation. It considered that the role
of the Commission be extended to cover other important pests in the region
and recommended that the prerogatives of the Secretariat of the Commission
should be s0 extended;

noted with satisfaction the interest of the regional organizations OCLALAV
and EPPO in its work;

approved the provisional accounts for 1979 as well as the programme of work
and budget for 1980.
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Comnission for Controlling the Desert Locust in the Near East

2. The Tenth Session of the Commission was held in Rome, Italy, from 5 to 9
December 1979.

The Commission:

(a) approved the consolidated statement of accounts for 1978 and the programme
of work and budget for 1980;

(b) stressed the need for the continuation of research work in the locust
research stations of the Region and regretted that no research work was
done in 19793

(¢) recommended the Regional Locust Officer to visit these stations and study
the conditions of each one and prepare a report on them which will be
submitted to the Commission at its next sessionj

(d) reviewed the payment of contributions by Member Countries and requested
those who were in arrears to pay their contributions as soon as possible;

(e) appreciated the work done by FAO in providing assistance in the field of
training, survey and control;

(f) recommended that FAO provide 20 % dieldrin and BHC solution to the
People's Democratic Republic of Yemen to strengthen the potential of
the locust project within available funds;

(g) recommended that FAO keep an ample amount of insecticides in the eastern
Region of the Arabian Peninsula, at Doha, to be held as a permanent store
for locust control in that part of the Gulf States;

(h) expressed its gratitude for the offer made by the Covernment of Iran for
their willingness to provide two aircraft to assist in survey and control
operations in the countries of the Arabian Peninsula., It also expressed
the wish that this offer be made available in the future and requested
FAO to take action in this regard;

(i) appreciated the assistance of the United Arab Emirates to the Kingdom of
Saudi Arabia, which included one aircraft which operated on the Tihama
of Saudi Arabia during the winter - spring of 1978-79;

(j) appreciated the offer made by the observer from the Desert Locust Control
Organization for Eastern Africa to assist the Near East Region by providing
one aircraft and recommended that it should be utilized when needed;

(k) recommended that telex units be utilized in the Near East Region for the
purpose of rapid communication and transmission of reports for the countries
of the Region;
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(1) took note of the difficulties faced by the FAO Secretariat in obtaining
assistance from the Near East Cooperative Programme to fulfil the plan
of work which was suggested at the previous meeting of the Commission and
reemphasized the need for such funds and recommended FAQO approach other
sources of funds in the Arab countries to provide assistance to the
Commission; i

(m) took note of the termination of UNDP Desert Locuet project for Yemen
Arab Republic and People's Democratic Republic of Yemen on 31 December
1980, and recommended that UNDP extend the project in view of the importance
of maintaining FAO locust Officers in these two countries; and felt that
it was of vital importance to have these strategic areas adequately surveyed
and controlled as they are high frequency areas for hoppers and adults and
any reduction in survey and control activities could have serious effects
in surrounding countries and regions.

i The Eleventh Session of the Commission was held in Amman, Jordan, from 13 to 16
October 1980,

The Commission:
(a) agreed to a 25 percent increase in the budget of Trust Fund 9409;

(b) agreed to organize a joint survey of the border areas between Egypt
and Sudan between December 1980 and March 1981;

(c) agreed to strengthen the research facilities at Dokki Research Station,
Egypt, and to allocate $15 000 from the Regional Trust Fund for this
purpose;

(d) agreed to appoint & locust Officer to cover the United Arab Emirates
and the Sultanate of Oman, to be paid from Trust Fund 9409 for one

Jears;

(e) agreed to provide further assistance to the People's Democratic
Republic of Yemen to the value of US$20 000;

(f) agreed to concentrate on short-term and group training;

(g) agreed to organize a regional training course on locust control, to
be held in Yemen Arab Republic in 1981.

(+] ission for Controll the Desert [ocust in the Easteran Region of its Distribution
Area in South-West Asia

4. The annual session of the Commission could not be held in 1979, and the next
session will be held in Rome, from 10 to 14 November 1980,

,,
o -
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Desert locust Control Orm gation for Eastern Africa (DLCO-EA

Se The 25th regular Session of the DICO-EA Council of Ministers took place in
Kisumu, Kenya, on 28 and 29 March 1980.

The Council:

(2)

(v)

(c)

()

(£)

(g)

(n)

mittee.

noted that the instrument of adherence to DICO~-EA will soon be

deposited by the Republic of Djibouti with the depository Government
of Ethiopia;

reviewed the Desert locust situation within the Region and surrounding
regione and concluded that there was no cause for serious concern

but regretted the lack of information from the Red Sea coast of
Ethiopia;

heard that there were serious armyworm outbreaks in Tanzania and Kenya
and that outbreaks were expected soon in Ethiopia;

expressed their appreciation that the new post of Armyworm Forecasting
Officer would be met by a contribution from the UNDP/FAO Action
Programme for Improved Plant Protection for a period of one year;

welcomed the creation of the new post of Regional Plant Protection and
Locust Officer for Eastern and Southern Africa and assured Dr. Farah
of their Government's support in the work of the Programme;

expressed their appreciation of the work of the Management Consultancy
Team which, inter alia, advised the Council to accept as part of its
regular programme control operations against armyworm, Quelea and tsmeise
in addition to those ageinst the Desert loocust, made important recom-
mendations about the management of DICO-EA and about the introduction
of sound financial principles and adopted the report of the Team;

approved the Programme of Work for 1980-81, which had been prepared
on the basis of the anticipated field operations of DLCO-EA;

approved a budget oeiling of $3 810 170 for 1980-81.

Orgenisation commune de lutte antiacridienne et de lutte aviajre (ggmv)

6e The Administrative Council of OCLALAV took place in Bamako, Mali, on 10 -
12 July 1980,

The Council:

(a)

agreed to coordinate action together with the OICMA Administrative Counoil
in order to hold a joint OICMA-OCLALAV extraordinary Administrative Council
peeting in January 1981 in order to study the report of the ad hoc Com-
‘A similar decision has already been taken by the OICMA Administrative
Council, held early September 1980 in Accra;




(v)

(o)

(a)
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supported the extension of the West African Regional Bird Project to
cover the countries of the humid zone in cooperation with ADRAO;

expressed satisfaction of the UNDP/FAD projects on the Desert Looust
and grain-eating birds;

approved the programme of work and budget for 1981,




