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DAILY ACTIVITIES OF DALE G. BOTTRELL
SEPTEMBER 1 - OCTOBER 23, 1979

(Attachment 1 provides a Summary of Activities)

‘0l September

19:30: Departed my residence, Huntingtown, Maryland, personal vehicle.
22:00: Departed Washington, D.C. (Dulles).

02 September

10:00: Arrived London (Heathrow).

03 September

13:10: Departed London (Heathrow).
22:20: Arrived Nairobi, Kenya.

04 September Nairobi

10:30: Met Mr. Wilbur Scarborough, Director, Agricultural Divisiop,
USAID, Nairobi. He had not yet received notification from
USAID, Washington, D.C. of my mission in Nairobi--no one else
at Nairobi had either. He notified REDSO office of my arrival‘
and explained that his office and REDSO should coordinate my
mission to review the proposal submitted by the International
Centre of Insect Physiology and Ecology (ICIPE), $500,000(U.S.)+
for research on crop insect pests.

11:15: I met with Mr. George Rublee, a lawyer at REDSO, to discuss my
mission in Kenya.

11:50: A. Ray Love, Director, REDSO - Nairobi, joined us. Love had
just received the cable (sent from Washington 01 September)

concerning my mission to Kenya. He suggested that I review the



15:00:

ICIPE proposal, with these questiqps: (1) Should it be funded?
(2) Is it duplicative of ongoing wofkv;ow being conducted at
ICIPE or elsewhere? (3) Is it compaFible with the programs at
other international centers, i.e.,IIRRI, ICRISAT, IITA, CIMMYT,
etc.?, and (4) Does the proposed work allow an institutional
framework for ICIPE's becoming a member of the Consultative
Group for International Agricultural Research (CGIAR) network?
Meeting at ICIPE, Nairobi, to discuss my mission. Present:

Dr. Alex Tahori, Deputy Director of ICIPE, L. Mosha, financial
manager, and Mrs. Odhingo, economist and managerial head at
ICIPE; George Rublee, Tom Bebout (Agricultural Officer), and
Morgan Gilbert (same) of REDSO; and me. Tahori explained
mission of ICIPE--its current activities, and plans, and
reasons for submitting the proposal to USAID. The $500,000
(U.S.) requested from USAID is éerceived by ICIPE as important
interim support for 2 years until ICIPE becomes admitted to
CGIAR network; Tahori et al. at ICIPE are optimistic that
admission into the network will be granted. Tahori arranged
for Tom Bebout (REDSO) and I to meet with primary ICIPE
personnel and to travel (with Ed Smith) to the ICIPE Mbita

Point experiment station at Lake Victoria.

05 September Nairobi

I (and Tom Bebout) spent all day at ICIPE, Nairobi, visiting
with the following personnel who described the various research

programs at ICIPE and plans for the USAID proposal and provided

us a tour of ICIPE facilities (Dr. Edward H. Smith, Chairman,



Department of Entomology, Cornell University, joined us at
10:45 and participated in all later discussions. He arrived
in Nairobi on 03 Sep.; for the next 6 months he will serve

as a Visiting Professor at ICIPE): Dr. G. C. Unnithan,
Research Scientist and Mr. A. G. L. Delobel, Research Scientist,
working on sorghum shoot fly project; Dr. Syed Khasimuddin,
Research Scientist, and Dr. Bert Persson, Research Scientist,
working on African armyworm project; Dr. Z. Dabrowsui, from
Poland, Senior Research Scientist, Basis of Plant Resistance;
Dr. F. S. Kezdy, Visiting Scholar (a chemist on short-term
leave from University of Chicago); Mr. Isaac Jondiko, Graduate
Research Scholar working with Dr. Kezdy; Dr. Elizabeth D.
Kokwaro, Research Scientist (working in ultrastructure); and
Dr. Jack Clark, Research Scientist, and Mr. R. K. Saini,
Scientific Officer--both.working in basic aspects of insect
behavior.

06 September Nairobi

09:00: Tom Bebout, Dr. Edward H. Smith, and I met in my hotel room

to discuss objectives of our 10:00 meeting at ICIPE.

10:00: 1CIPE, Director Thomas R. Odhiambo's office. Present:
Odhiambo, Tahori, Ed Smith, T. Bebout, Ray Love, Mrs. Odhingo,
L. Mosha, and me. For 2 hours, I directed questions to
Director Odhiambo concerning the ICIPE $500,000(U.S.)+
proposal to USAID. He was optimistic about ICIPE's being
accepted into the CGIAR network, although he acknowledged

that he couldn't be 100 percent certain. He said the money



request from USAID was needed as a source of "interim"
funding between now and acceptance’ihtdﬂthe CGIAR network.
He explained ICIPE's collaborative %;rangement with IRRI,
ICRISAT, IITA, WARDA, and the Kenya/Ministry of Agriculture
and the University of Nairobi. He said that these relations
were good; he planned to work up a collaborative agreement
with CIMMYT in the future. ICIPE is now formalizing an
agreement with University of Nairobi on crop-loss assessment
and already has an agreement with the University of Ibadan
(Nigeria) on training plant protection specialists. If
funded, Dr. Dabrowsui (from Poland) will be the project's
(USAID-funded project) Programme Leader; Dr. Saxena (now at
IRRI) will be the Research Scientist; a Kenyan--M.S. degree -
an agronomist at Mbita Point, the Agronomist; the two
post-doctoral fellows will be a Kenyan (entomologist) and

a plant physiologist from Sierra Leone, both to be stationed
at Mbita Point.

14:10: Resumed tour of ICIPE and visits with personnel. I visited

Dr. J. A. Odebiyi, University of Ibadan (Ph.D. Unlversity of
California, Riverside under Oatman)--at ICIPE working on
natural enemies of insect pests of cowpea.

17:30-20:15: T. Bebout, Ray Love, Dr. Anita Mackey (economist, REDSO),
Mary Love, Ed Smith, Jan Smith, and I at A. Mackey's house.

(07 September

07:15: Departed Nairobi (T. Bebout, Ed Smith, Jan Smith, driver, and

I in ICIPE vehicle).



16:25:

Arrived Homa Bay, Kenya, on banks of Lake Victoria. We'
checked in hotel, then drove (about 1 hour) to Mbita Point,
also on the banks of Lake Victoria. Currently, the Mbita
Point facility consists only.of a small house-like structure
with offices and small laboratory space. But there is a
$6(U.S.) million facility (including laboratory, lodging
facility for personnel, swimming pool, the whole bit) just
being started--io be completed in about 2 years. The con-
tracting consultant in charge of supervising the construction
provided us a tour of the grounds, pointing out where
various structures are to be located. The Netherlands is to
be the principal funder of the facility.

The ICIPE personnel now at Mbita Point include Dr. R. S.
Ochieng (entomo}ogist, Ph.D. from University of Ibadan),
Mr. Okeyo~Owour (entomologist, M.S. degree from University
of Nairobi), Mr. Omolo (agronomist--M.S. from Iowa State
University--completing Ph.D. degree from University of
Nairobi), one more entomologist (I didn't learn his name),
and Mr. Ommodo, the Administrative Officer. The Mbita
Point personnel provided us with a tour of their experimental
plots and explained their concept of integrated pest control.
They will be the personnel primarily responsible for carrying
out the proposed project for 2 years. They are interested
in determining the "optimal intercropping combinations for

the primary food crops (maize, sorghum, cowpea) being grown



by small farmers in the area and the response of insect
pests under the various combinations. Al.o, they are
interested in studying the dynamics of insect pests of
rice, devising inexpensive monitoring techniques for
sorghum shootfly, and various other aspects related to
integrated pest control. They exhibited a good under-
standing of the concepts of IPC, and the work they proposed
for IPC in that area appeared to make sense: they believe
that the ultimate IPC program should avoid all uses of
insecticides and should be based primarily on host plant
resistance, selection of appropriate intercropping combi~
nations, and conservation of resident natural enemies.
They indicated that one of the most urgent needs in the area
was for more extension personnel trained in IPC. The Kenya
Ministry of Agriculture (MOA) has a Farm Training Centre (FIC)
program they feel is important in exposing farmers to IPC
concepts and techniques. ICIPE personnel at Mbita Point and
local personnel of the MOA apparently have a good working
relation.

21:45: Returned to Homa Bay.

08 September

07:45: Departed (Ed Smith, T. Bebout, I) Homa Bay--met the Mbita
Point personnel on a farm near the Mbita Point facility. The
Mbita Point personnel explained that the farm was representa-
tive of most farms in the Lake Victoria area where the USAID-

funded work is proposed. A farmer, his two wives, and their



10:30:

11:00:

19:30:

children lived on the farm (15 hectares) where maize, sorghum,

-

cowpeas, cotton and some vegetables ﬁefé grown in addition to
cattle. We visited the elder wife.yﬁg showed us a certificate
she had obtained via the FTC progr;m noted above. The
training program included instruction on insect control

(use of insecticides, application methods, etc.). She had
treated the farm's cotton 7 times (with carbaryl) this year;
she said she would use less material if given proper advice

on how to reduce the n:mbers of applications without resulting
insect pest losses. The woman's husband works for the
Ministry of Agriculture and assists with the FTC program of
which she had participated.

Departed the farm and returned to Homa Bay for a final wrap-up
session with ICIPE-Mbita Point personnel.

Departed Homa Bay.

Arrived at lodge in Masai Mara Game Reserve where we spent

night.

09 September

07:30:

17:00:

Departed lodge in Masai Mara.

Arrived in Nairobi.

10 September Nairobi

AM:

12:30:

Ed Smith and I discugysed the ICIPE proposal in my hotel room.
Ed Smith and I met T. Bebout, R. Lov, M. Gilbert, and Cal

Martin (REDSO, just arriving Nairobi--he will be in charge of
the USAID-funded ICIPE project) for lunch. We discussed our

trip to Mbita Point and discussed major items that we wanted



14:00:

16:00:

to discﬁss at 14:00 meeting in Odhiambo's office.

Director Odhiambo's office, ICIPE. Present: Odhiambo,
Tahori, Mrs. Odhingo, L. Mosha - ICIPE; T. Bebout, M. Gilbert,
C. Martin - REDSO; Ed Smith, and I. We questioned Odhiambo
about arrangements for linkage between the Mbita Point and
the Ministry of Agriculture. Odhiambo said both linkages
would be favorable for effective relations--he suggested we
contact the Minister of Agriculture and ask him about
ICIPE/MOK relations. Odhiambo said he agreed with the need
for a : .cio-economic input into the proposed project (an
input we recommended) but didn't feel the input of an
economist or sociologist should be done at the expense of
other work already proposed in the project proposal ~-
suggested the Ford Foundation as a possible funding source.
He said he agreed (with me, Ed Smith) that mass rearing
insects at Mbita Point may not be too practical but saw no |
alternative--rearing was essential for work on host plant
resistance, a major activity planned for the Mbita Point
facility.

Meeting in Odhiambo's office concluded; I went to my hotel
room to begin writing the report REDSO personnel requested

of me - an analysis of the ICIPE proposal.

11 September Nairobi

03:30:

08:50:

Met T. Bebout at REDSO to plan the day's activities.
Met with M. Gilbert and C. Andersen (both of REDSO, the

latter will be in charge of writing Initial Environmental



Examination, IEE, for USAID project), to discuss the
preparation of an IEE for the ICIPE b;dposal. I agreed to
provide Andersen a list of potential/gnvironmental hazards
associated with the work proposed b& ICIPE, even though

I explained that I thought the potential hazards were few
and the potential benefits (reduced pesticide use, more
stable agricultural system) greatly outweighed the possible
adverse side effects. I suggested that Dr. Edward H. Smith
be consulted also for his opinions concerning the IEE,

09:50: M. Gilbert's office. He offered guidelines for the written

report to REDSO concerning the ICIPE proposal. I agreed to
try to have the hand-written manuscript on the typist's
desk by 11:00, 12 Sep.

11:30: Departed REDSO office; to my hotel room, where I worked on the
report until 14:435.

15:00: Mr. Wilbur Scarborough's office (he is head of the Agricultural
Division, USAID, Nairobi); present: Scarborough, T. Bebout,
C. Hash (Project Director for Agricultural Extension, USAID,
Nairobi). Scarborough outlined his thoughts on the ICIPE
proposal--suggested that I meet with a Kenya Ministry of
Agriculture representative before finalizing my report.
He called the Ministry's office and arranged for meeting
on 13 September.

16:15: M. Gilbert's office; I asked several questions concerning my
report that I was writing--also, I briefed him on my session
with W. Scarborough. |

17:30: I returned to my hotel room and resumed work on my report.
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12 September Nairobi

10:50:

11:00:

I completed the hand-written manuscript~of the report.

I gave the manuscript to REDSO typist.

11:00-13:30: I worked on the material I had promised for C. Andersen

16:00:

to use in preparing the Initial Environmental Evaluation for
the ICIPE project. I gave the hand-written material I had
prepared to Tom Bebout who agreed to get it typed (I did

not see the typed product).

Cal Martin (REDSO) and I called Dr. Fred Whittemore (USAID,
Washington, D.C.) regarding my mission in Nairobi and

subsequent locations in Africa.

16:30-17:30: Visited Curtis Andersen, Tom Bebout, and Cal Martin

17:30:

18:00:

concerning various aspects of the ICIPE project proposal.
Typist handed me a rough typed-draft of my report to Ray
Love concerning the ICIPE proposal. I distributed copies
of the unproofed draft to T. Bebout, M. Gilbert, and

W. Scarborough.

I returned to my hotel room and worked on the editing and

proofing of my report.

13 September Nairobi

08:00-08:30: Dr. Edward H. Smith and I met in my hotel room to discuss

08:30:

03:30 meeting in W. Scarborough's office.

W. Scarborough's office: present - Scarborough, Bottrell,

E. H. Smith, T. Bebout, C. Hash, C. Martin, and M. Gilbert,
to review significant points to be discussed with Mr. Kaimini

at 09:25.



0%:00:

09:25:

10:00:

12:00:
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I gave the edited first-draft of my report to REDSO typist
for retyping.

In office of Mr. George M. Kaimini, Director of Research,
Kenya Ministry of Agriculture. Present - Mr. Kaimini,

W. Scarborough, T. Bebout, C. Martin, E. H. Smith, and

D. G. Bottrell. Purpose: to discuss the relation of the
Kenya Ministry of Agriculture and ICIPE. Mr. Kaimini
favorably impressed all of us. He assured us that he would
see that the MOA experimental stations (1 regional station
and 1 national station located near Mbita Point) and MOA
extension personnel cooperated with the ICIPE personnel to
conduct the proposed work at Mbita Point. He suggested
several mechanisms: one would be through seminars on IPC
held jointly by MOA and ICIPE personnel; another would be
to include one of the ICIPE staff members at Mbita Point in
the MOA regional committee, a committee that examines and
directs MOA regional activities. He had not discussed these
possibilities with ICIPE's Director Thomas R. Odhiambo, nor
had he discussed with him any aspects of the ICIPE proposal,
but he said he planned such discussions.

From Mr. Kaimini's office to Hotel Intercontinental for
check out.

Ray Love's office for a final discussion of the 1CIPE
proposal. I gave him a copy of the final report (dated

12 September 1979) entitled Analysis of a Project Proposal

by the International Centre of Insect Physiology and Ecology




13:00:

14:45:;

19:25:

-12-

Entitled "Interim Support for Research Project Proposal

Pests Critical for Tropical Rural Development", by Dale G.

Bottrell, along with a cover letter dated September 13,
1979. (Refer Attachment 2.) I asked him if I could
distribute copies to Dr. Ray F. Smith (UC/AID, Berkeley)
and Dr. Fred Whittemore (USAID, Washington, D.C.), and he
granted permission. Tom Bebout joined us at 12:30.

I reviewed the outcome of my mission in Kenya to determine
the adequazy of the ICIPE proposal, highlighting what I thought
were the most significant points of the written report. He
indicated that he agreed with my analysis and said he would
recommend to Mr. Dennis Conroy (African Bureau, USAID,
Washington, D.C.) that only certain well-defined aspects
of the project proposal should be funded; he indicated
that REDSO planned to follow progress of the ICIPE project
closely.

Departed REDSO office for Nairobi airport in ICIPE vehicle;
Dr. Edward H. Smith accompanied me to the airport so we could
discuss last-minute aspects of the ICIPE project proposal.
Departed Nairobi.

Arrived Abidjan, Ivory Coast.

14 September Abidjan

09:15:

REDSO office, Abidjan. Met with Roy Wagner, Program Manager,
ENTENTE Fund (REDSO), and his deputy Ronald Rogers; G. Evans,

Director of REDSO; J. A. Hradsky (REDSO); W. D'Epagnier,
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Project Manager, ENTENTE Fund; and- Jack Shea (REDSO). They
briefed me on what they envisioned for my return mission to
Ivory Coast on 08-15 October.

15:00: Completed my discussion at REDSO and went to my hotel room
to review written materials from the REDSO-Abidjan office
concerning my return mission 08-15 October.

15 September Abidjan

17:45: Departed hotel in Abidjan for airport.
21:30: Departed Abidjan
22:50: Arrived Ouagadougou, Upper Volta.

16 September Ouagadougou

11:30: To airﬁort in attempt to arrange flight to Bobo Dioulasso--
no flights available before 22 Sep.

15:05: Departed Ouagadougou (on train).

22:30: Arrived Bobo Dioulasso.

17 September-22 September Bobo Dioulasso

From its commencement at 08:30, 17 Sep., until its conclusion
at 14:00, 22 Sep., I participated in all aspects of the
"WARDA Seminar on Integrated Management of Rice Diseases

and Insect Pests'". On 17 September, I presented the Seminar's
opening invitational paper entitled "Concepts of Integrated
Management of Crop Pests with Special Reference to Rice".

The Seminar included a series of technical paper sessions,
panel discussions, and field trips related to various aspectc
of rice production and rice pest management. A copy of the
Seminar Program is attached (Attachment 3); a list of

participants (showing their agencies and addresses) is also
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attached (Attachment 4); finally, a copy of my paper

presented at the seminar is attached (Attachment 5).

23 September Bobo Dioulasso

Reviewed the project proposal related to my mission in

Ouagadougou, beginning 24 Sep.

24 September

09:00:

10:25:

11:25:

17:30:

Departed Bobo Dioulasso.

Arrived Ouagodougou. Met at airport by Dr. Claude Charreau
of Dakar, Senegal, Resident Representative in Africa for

the International Crops Research Institute for the Semi-Arid
Tropics (ICRISAT), and Dr. Kanayo Nwanze, an entomologist
with ICRISAT in Ouaguadougou. Dr. Charreau briefly discussed
the "Proposal for Soil and Water Management Study to Improve
and Stabilize Agriculture Production", a project proposal

for the Upper Volta that now includes plans for using certain
insecticides that USAID in Washington, D.C. is uncomfortable
about.

USAID office, Ouagadougou. Mr. Howérd Thomas, Director,
Human Resources Division (the person I was to contact) was
not available; I left a message for him to call me at my
hotel.

Howard Thomas called: he suggested that I spend 25 Sep. at

ICRISAT and that I meet him 26 Sep. at 11:00.

18:00-21:00: Visited with Dr. Kanayo Nwanze about my mission in

Ouagadougou.
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25 September

08:00-10:30: Visited with Dr. Enyi (Research Coordinator for the West
African Rice Development Associatigp{ WARDA), held over in
Ouagadougou from WARDA, also Dr. H. Zan (Internaticnal Rice
Research Institute, African Representative, Ibadan, Nigeria),
concerning follow-up to WARDA Seminar.

11:00-18:00: Visited ICRISAT personnel of ICRISAT experimental facility
15 kilometers from Ouagadougou: Dr. Kanayo F. Nwanze
(entomologist), Dr. W. A. Stoop (agronomist), and Dr. C. M.
Pattanayak (sorghum breeder). I toured the ICRISAT facility
and sorghum/millet/maize field trials and discussed the
proposal "Proposal for Soil and Water Management Study to
Improve and Stabilize Agriculture Production" (henceforth
referred to as the AVV/ROAP/ICRISAT proposal). Dr. Nwanze,
(Ph.D. in Entomology from Kansas State University) had
reviewed the proposal's section that proposed the use of
several insecticides (endrin, DDT, endosulfan). He agreed
with my analysis: the rationale for the use of the materials
was not clear - the insect pests to be used against were not
listed, why the materials were to be used (i.e., economic
implications) was not discussed, and there was no mention
of economic thresholds. The agronomist Dr. Stoop said he
thought it was ridiculous that USAID send a consultant to
examine the proposal--was afraid this would only slow
initiation of the project. I explained that my job was

to give guidelines on how to expedite USAID approval of
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the project and I thought I could do just this but I would
need technical information on the pests to be controlled,
data on alternative pesticides that might be considered,
etc. Dr. Nwanze was able to provide a limited amount of

useful written information.

26 September Quagadougou

8:00-11:00: Reviewed AVV/ROAP/ICRISAT proposal.

11:00:

12:30:

17:00:

18:00:

I met Mr. Howard Thomas, Director Human Resources Division,
USAID OQuagadougou, in his office. I explained that I hadn't
been able to acquire much useful information concerning the
pests to be controlled in the proposed AVV/ROAP/ICRISAT
project, etc. I explained that I must have this information
before I could help him. He expressed dissatisfaction with
USAID Washington's stand on the project proposal but said he
recognized the need for foliowing regulations and would
cooperate any way he could.

Returned to my hotel room; drafted an outline of needs in
order to complete mission.

Dr. W. A. Stoop (agronomist of ICRISAT) met me at hotel.

I showed him the Regulation 16 and Dr. George Schaefer's
paper on USAID project policies on pesticide use/procure-
ment and explained why the Initial Environmental Evaluation
in the AVV/ROAP/ICRISAT project proposal (which he helped
prepare) was unacceptable. We discussed ways to acquire

the information I needed.

I met with Mr. Guido Boccava, a WARDA economist/communication

specialist stationed in Monrovia, Liberia, who had attended
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the WARDA IPC rice seminar in Bobo Dioulasso. He suggested
some persons and agencies I might want to contact for infor-

mation concerning the AVV/ROAP/ICRISAT project proposal.
/

27 September Ouagadougou

06:45:

13:30:

16:00:

16:30:

Departed Ouagaddugou with ICRISAT personnel, Dr. W. A. Stoop
(Ouagadougou), Dr. C. M. Pattanayak (Ouagadougou), and

Dr. R. J. Williams (Rob Williams, plant pathologist, ICRISAT-
Hyderabad, India), and Mr. Luis Furste, agronomist with AVV
(Ouagadougou). Toured field experimental projects (sorghum,
cotton, maize, sesame, cowpeas, peanuts) in the "Kaibo~-Sud"
area, about 100 kilometers south of Ouagadougou. This is one
of the AVV/ROAP/ICRISAT project areas.

Returned to Ouagadougou.

To USAID office. Visited briefly with Howard Thomas and
briefed him on progress of mission.

Briefly visited Mr. Arlen MacSwain, Director of the USA
SAFGRAD (Semi~Arid Food Grain Assistance and Development
Project). He volunteered to assist my mission any way he
could.

To office of Mr. Koal Saidu, an agronomist, of Institut de
Recherche Sur Culture Tropicales (IRCT), a French operation
that has the primary responsibilities for cotton production
in Upper Volta. Mr. Saidu is in charge of testing insecti-
cides on cotton. His organization recommends spraying cotton
six times per season, beginning 45 days after planting, with

a combination of endosulfan-DDT-methyl parathion. He said
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field tests showed that, on the average, this treatment
program was the most profitable. But he said few farmers
treated their cotton six times. Nearly 100 percent trecated
onc.. or more per season, however. The most common cotton

insect pests are Heliothis, Spodoptera, Diaprospia, and

Pectinophora gossypiella. He said shortage of trained

extension workers to advise farmers precluded the possibility
of integrated pest control. There has been no effort to
develop IPC in cotton in Upper Volta. He said he thought lots
of people were injured yearly in Upper Volta by insecticides

used in cotton.

21:00-22:30: Visited with Dr. Rob Williams, ICRISAT phytopathologist

from Hyderabad.

28 September Ouagadougou

08:00:

08:20:

Departed for ICRISAT, arriving 08:20.

Met with Dr. J. Ph. van Staveren (ICRISAT agronomist) who will
serve as a primary manager of the AVV/ROAT/ICRISAT project. He
answered many of my questions about the proposed work and pro-
vided additional useful information. He agreed with the need
for AVV/ROAP/ICRISAT project participants to collaborate with
the FAO/C.I.L.S.S. research project on integrated pest control
(focusing on the development of IPC in sorghum, millet and
other crops in the Sazhel region). He said he welcomed the
input of IPC specialists in his project to give guidelines on
IPC research.needs. He believes that the results from the AVV/
ROAP/ICRISAT project are applicable in areas of West Africa with

climatic/soil characteristics similar to those of the AVV area;
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thus IPC being developed under the.project may apply to these
e

areas. I told him I might suggest to,the USAID Mission,
Ouagadougou that the agency recruiq/éh IPC specialist to work
on the project, jointly with Dr. Nwanze and Dr. Y. Rathore
(an entomologist with the Semi—Arid.Food Grain Assistance
and Development, SAFGRAD, project in Ouagadougou).

09:10-10:20: Visited Dr. Y. Rathore who is working on host plant
resistance (to insects) in cowpeas. He provided much useful
information on the insect problems of cowpeas, also cotton
(based on his experience in India). He agreed to collaborate
on the AVV/ROAP/ICRISAT project, offering guidelines on the
integrated control of insect pests of the crops to be studied,
but he said existing commitments to other projects would
preclude any major participation on the project.

10:20-11:30: Visited Dr. Vas Aggarwal, a cowpea Breeder of the Inter-
national Institute of Tropical Agriculture (IITA), stationed
at Quagadougou. He provided considerable information on the
insect pest problem of cowpea.

11:30-12:30: Drafted a cable for Dr. Fred Whittemore (to be sent from
USAID, Ouagadougou), summarizing my analysis (and requesting
some information) of the AVV/ROAP/ICRISAT project.

12:30-13:00: I reviewed the cable draft with Drs. W. Stoop and van
Staveren; they agreced with my analysis.

13:30 16:00: Worked on summary for Mr. Howard Thomas concerning my
mission in Ouagadougou.

16:30: Mr. H, Thomas' office. I suggested that USAID might consider

recruiting a technical assistant to work under the supervision
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of Kanayo Nwanze (ICRISAT) or Dr.,Y: Rathore (SAFGRAD) to
check the AVV/ROAP/ICRISAT project fieids, to assist in
determining the "real" need for pegé/COntrol, etc. He
didn't disagree with the need but indicated that USAID
probably couldn't get approval for any more funding; he
suggested I bring this need up with Dr. Claude Charreau
(TCRISAT Resident Representative for West Africa), Dakar,
Senegal, in Niamey, Niger on 01 Oct.

H. Thomas said it was the responsibility of Ms. V. Fort
(Environmental Advisor, REDSO/USAID, Abidjan, Ivory Coast)
to prepare the Initial Environmental Examination (IEE), that
is, 1if USAID-Washington, D.C. required a new one for project
approval. I told him that I would meet with Ms. Fort in
Abidjan 08-15 Oct.

Returned to hotel.

18:30-22:45: Dinner and discussion with Drs. W. Stoop, C. Pattanayak,

and R. Williams--all employees of ICRISAT.

29 September Ouagadougou

Worked on travel report and developed recommendations for

Howard Thomas' consideration.

30 September OQuagadougou

Continued work of 29 Sep. Also, reviewed material provided
by Dr. F. W. Whittemore concerning mission in Niger, 01-08
Oct. Visited (by telephone) with Dr. J. Ph. van Staveren

(ICRISAT) in evening and reviewed (once again) the draft of
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the cable I planned to send Dr. F. W. Whittemore before
departing Ouagadougou Ol Oct. He agreed with the language
in the cable draft.

" Ouagadougou

07:30:

09:30:

At USAID office. Gave H. Thomas' secretary a draft of the
cable for F. W. Whittemore--asked her to have H. Thomas
review it and edit before being typed into final.

I proofed cable for F. W. Whittemore and signed. I explained
to Howard Thomas that I believed it waé the responsibility of
the ROAP/AVV/ICRISAT project managers to follow through with
points highlighted in my cable (dated 01. Oct. 1979) to F. W.
Whittemore (i.e., the application of pesticides in the project
would be only for research and limited field evaluation
purposes and by or under the supervision of project personnel;
only pesticides registered without restriction by the U.S.
Environmental Protection Agency would be identified and used
at acceptable rates and frequencies of application; ICRISAT
and SAFGRAD entomologists, versed in integrated pest control,
would collaborate and offer guidelines on use of pesticides;
and efforts would be taken to link the crop protection.acti—
vities of the project with those of the FAO/C.I;L.S.S. Sahel
project in integrated pest control). T told Thomas that I
would try to see Dr. Claude Charreau (ICRISAT Representative
for West ..frica) in Niamey, Niger this week and I would stress
to him the need for this follow through. Charreau was a

copy receiver of the cable.
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I deposited with H. Thomas a copy Pf an Environmental
Assessment of pesticide use on an UéAIS project in Panama
(prepared by George A. Schaefers, Cgrnell); I gave him a

/
second copy and asked him to distribute it to Ms. V. Fort,
the Environmental Advisor with REDSO/WA in Abidjan who
Thomas said would be in charge of preparing any Initial
Environmental Examination or Envirommental Assessment

entailing pesticide use in the ROAP/AVV/ICRISAT project.

Departed USAID for Ouagadougou airport.

10:30-11:10: Visited (at airport) with Dr. W. A. Stoop (ICRISAT)

11:55:

12:40:

14:00:

17:00:

about ROAP/AVV/ICRISAT project.

Departed Ouagadougou.

Arrived Niamey, Niger. Met at airport by Mr. Harry
Dickherber, USAID Liaison Officer to the Niger Cereals
Project.

To USAID office, Niamey, with Dickherber. Hc briefed me
on the pesticide/crop protection situation in Niger and
outlined a tentative program for me in Niger 01-08 Oct.
He provided two documents that described USAID projects in
agriculture in Niger. I read the documents and began
working on a list of questions for Dickherber and also a
list of persons and agencies I'd like to visit in Niger.
Dr. Claude Charreau, ICRISAT Resident Representative for
West Africa (Dakar, Senegal) met me at USAID. I reviewed
my mission in Upper Volta concerning the ROAP/AVV/ICRISAT
Project. I showed him a copy of the cable concerning the

project that I sent to F. W. Whittemore (from Ouagadougou)
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.01 Oct.; Charreau was copy receiver). He said he agreed

with my analysis. I expressed that I thought the project
afforded good opportunities for work on integrated pest
control. I said that I knew no agronomist worth his/her
"salt" who would recommend the use of a fertilizer on a

crop without first determining its need. I said I thought

it was a reasonable request for an agronomist to view
pesticide use in the same light, i.e., the pesticide shouldn't
be used without first determining its need. Also, I stated
that I hoped arrangements were made to recruit the close
collaboration of crop protection specialists, versed in the
principles of integrated pest control, to work with agrono-
mists on the project. I mentioned that I was impressed with
Dr. Kanayo Nwanze (ICRISAT sorghum entomologist in Ouagadougou,
native of Nigeria, Ph.D. under Dr. Korber at Kansas State
University in host plant resistance) who just joined ICRISAT

and hoped arrangements could be effected for his collaboration

in the project.

19:15-22:00: Visited with Dr. Kanayo Nwauze who was in Niamey waiting

02 October

for a flight to Ouagadougou. He indicated that he would like
to work on certain aspects of the ROAP/AVV/ICRISAT project.

Niamey, Niger

08:10:

USATID office. Harry Dickherber provided breakdown of

activities planned for Niger Cereals Project that probably
would entail the use of pesticides. However, he explained
that the Project currently was being revised and expanded

and many details could not be provided at this time. It will
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be several months yet before work on the Project Identi-
fication Document (PID) even begins. Consequently, he

said it would be premature to begin work now on an Initial
Environmental Examination (IEE) or an Environmental Assess—
ment (EA) if the latter was required. I explained that I
understood it was my job in Niger to begin work on the IEE
and EA, if required. He said that he probably should have
notified USAID-Washington of the status of the PID before I
arrived. In any case, he suggested that I proceed to make
an analysis of the crop pest management/pesticide situation
in Niger, especially as related to millet, grain sorghum,
cowpea, and peanut, the country's major food crops and crops
to be included in the revised-expanded Niger Cereals Project
(henceforth called NCP). He suggested that I also (1) examine
the present pesticide-use situation, agencies, personnel,
attitudes, etc., in the Niger Government and (2) develop
general guidelines to be followed when the IEE (and EA, if
required) was being developed along with the PID.

The Niger Cereals Project was initiated about five years
ago in response to the food shortages occurring during the
Sahelian drought (Niger is one of the Sahel countries). The
Niger Cereals Project aims to widen the availability of
good, high yielding varieties of food crops. The primary
crops in Niger and current estimated millions of hectares

are as follows: millet (2.9), grain sorghum (0.6), cowpea
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(0.4), peanut (0.3), rice (10,000 hectares) and wheat

Cor
(1,000 hectares); small amounts of cotton and maize also are
grown. The NCP has demonstrated t?ét the use of clean, high
quality seed by itself Qill give a 5-7% increase in yield
of the high yielding varieties (HYVs). Without fertilizer,
however, the HYVs do not yield significantly greater than
other varieties unless they are fertilized.

The Institut National de Recherchers Agronomies Du
Niger (INRAN) is the national agricultural research agency
of Niger. The agency has a number of French expatriate
collaborators; the French influence definitely is integrated
into the agency. INRAN has 8 or 9 USA-trained Nigerian
agriculturalists. It presently is working to increase its
indigenous capacity for agricultural research.

The Service of Agriculture (SOA) is the national agency
with responsibilities for implementing agricultural programs.
A Canadian advisory group, Pluritec Consultants, advises SOA
on crop protection activities and cooperates in carrying out
crop protection programs.

The Niger Cereals Project, via INRAN and SOA, maintains
Seed Multiplication Centers (SMCs) which carry out the primary
project activities (variety trial evaluation, fertil.zer
testing, seed increase, distribution of seed and fertilizer,
etc.). The SMCs contract (with Niger farmers) some work

involving seed increase. The SOA, until about one year ago,
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distributed small packages of the seed protectant THIORAL
(fungicide thiram, insecticide heptachlor, combination)
which the farmers used themselves to treat seeds of cowpeas
and other crops. Now, UNCC (name for which the acronym
stands, not determined), an agency that is supported by the
Government of Niger but not administered by the Government,
carries out this activity. Probably 40-60 percent of all
sorghum and millet seed planted in Niger is pre-treated with
THIORAL. Eventually, UNCC plans to become self-sufficient
with sub-outlet stores and services at the village level
that meet all consumer needs for goods and services. Presently,
the government subsidizes UNCC up to 50-60 percent.

The crop protection service of SOA administers most of
the ogher pest control practices that entail application of
pesticides to farmer fields. During pest outbreaks, the
SOA may dispatch spray planes to treat crops in a given area;
the insecticide fenitrothion most commonly is used, but the
SOA maintains a large inventory of other pesticides that also
are used. Dr. George Schaefers, as a Cornell University
consultant to the UC/AID Pest Management and Related Environ-
mental Protection Project, prepared a report in July 1978
that briefly summarizes the current crop protection activities
of the SOA and other Government agencies.

Harry Dickherber and I met with Mr. Salifou E. Mahamane,
Coordinator of the Niger Cereals Pfoject. Mr. Mahamane

reccived a B.S. degree in seed technology from Mississippi
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State University. He commented briefly on the NCP.
.\ r
Dickherber and I met Dr. Cyril Brown, .an agronomist/soil

scientist, with the Consortium for International Development.

11:30-13:00: I met with John Mullenax (technical advisor on personal

15:20:

16:25:

16:55:

services contract with AID) and Mark Wentling (AID Project
Manager). Neither is involved in crop protection per se,
bﬁt both occasionally are called upon to advise on various
aspects of pest control.

Dr. Kanayo Nwanze, entomologist with ICRISAT in Ouagadcugou
who I visited there, dropped by USAID office. He was enroute
to Ouagadougou and planned to spend the night in Niamey. We
agreed to meet in the evening to discuss needed follow-up to
the ROAP/AVV/ICRISAT project I had reviewed in Ouagadougou.
Harry Dickherber and I met with Mr. Neino Souley, Assistant
Director of Service of Agriculture. He is in charge of
administering crop protection activities for the SOA. He
said that the Canadians, previously with major responsi-
bilities for supplying and applying pesticides, reduced
their activities in Niger last year, forcing a more active
role by the Niger Government. Mr. Souley had been in his
present position only one month and, therefore, could not
provide many specifics on pesticide use and crop protection
activities in Niger. He referred us to those of his group
who could provide more specifics.

Harry Dickherber and I met with René Beique, an entomologist

and Canadian with Pluritec Consultants. The Canadian firm



-28-

Pluritec Consultants is under contract to advise on and
carry out crop protection activities in Niger. (The
consulting firm also has entomologists in Upper Volta,
performing a similar role.) Beique referred to an article
that appeared in the 0l Oct. 1979 Niamey newspaper; he said
the article (Attachment 6) presented a good summary of the
current pesticide use on crops in Niger. Beique said that
Niger had only 5-10 qualified crop protection experts. As
a general rule, the Government applied pesticides based on
political demand rather than actual need; it is a common
practice for the government to dispatch spray planes to
treat cropping areas where the pests present no threat.
Pluritec Consultants is encouraging the Government of Niger
to use "softer" pesticides (large quantities of BHC and
lindane now used) and also pesticides with higher LD 50 values
‘(synthetic pyrethoids are being encouraged in place of
parathion, for example). Also, Beique et al. of this firm
have emphasized the importance of area-wide crop pest
surveillance and forecasting; limited work on surveillance
and forecasting is underway now. The Government of Niger
is receptive to the new directions being taken by Pluritec
Consultants, but the Canadian firm will pull out of Niger in
1981; uncertainty of funding beyond that date thus is a
major obstacle to future planning to advance the work being
initiated by Beique and associates.

The head of Pluritec Consultants (Jean-Marcel Laferriere)

joined the session in Beique's office. He said that the
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Canadians had brought a lot of peq;i;ide analyfical equip-
ment to Niger with the intent of cogjp;ucting a pesticide
analysis laboratory. But none of Eﬁe equipment is being
used.

19:15-22:00: Visited with Dr. Kanayo Nwanze, ICRISAT entomologist
from Ouagadougou. I briefed him on my session the evening
before with Dr. Claude Charreau. Nwanze would like to
collaborate on the ROAP/AVV/ICRISAT project in Upper Volta
but does not care to get into the pesticide-testing —-
in fact, his job description would prevent that activity.
He said he could advise on pesticides to use in the project

and on other aspects of crop protection.

03 October Niamey

08:00: I met Harry Dickherber at the U.S. Embassy. From there, we
drove to the USAID offices.

08:30-09:50: I visited John Mullenax; at his request, I briefed him
on the outcome of my and Dickherber's session with Pluritec
Consultants. |

09:50-11:15: Visited Harry Dickherber.

11:30-12:30: Harry Dickherber and I met with James K. Bishop, the
Anericar Ambassador to Niger. He expressed interest in the
long-term plans of USAID to contribute to advancing sound
pest control programs. Dickherber gave an overview of the

current situation in Niger, i.e., pesticide use, activities

in

SOA and by Pluritec Consultants, plans for the FAO-C.I.L.S.S.

project, status of the USAID-sponsored seed multiplication

centers and other activities of the Niger Cereals Project.
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I encouraged Bishop and Dickherber_.to support the pest crop
! ~

surveillance scheme being advanced by ,Pluritec Consultants

and also training programs to increfée the indigenous

capacity in integrated pest control and pesticide manage-

ment in Niger.

13:30-18:10: At USAID office reviewing reports and project proposals

04 October

pertaining to USAID activities in crop production and pro-
tection in Niger.

Niamey

10:30:

13:30:

15:20:

18:15:

05 October

Harry Dickherber and I departed Niamey for the Lossa Seed
Multiplication Center, about 50 kilometers from Niamey. The
facility, just completed, consists of offices for personnel,
workshops, seed-drying and -storage bins, etc. One of the

SMC technicians provided a tour of the structures and also

the field experimental and seed-increase plots.

Returned to Niamey for lunch.

To USAID office then to another SMC, at Hamdallayae, about
40-50 kilometers from Niamey. Willie Russell (an AID personal
services contractor) of the USAID Mission in Niamey provided

a tour of the seed multiplication center, introduced me to
personnel working there, and explained tﬁe current and planned
activities.

Returned to Niamey.

Niamey

10:30:

Harry Dickherber and I met with Mr. Sid Bliss (USAID Project

Officer), officed at US Embassy. He had recently attended an
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organizational meeting of the FAO-C.I.L.S.S. integrated pest
management project, held in Ouagadougou, Upper Volta. He
said it is uncertain when the project will be initiated imn
Niger--perhaps as early as 1980. The Government of Niger
apparently is not very enthusiastic about the project,
especially because of the delay in getting it kicked off.
Also, the Government wonders if the project is placing too
much emphasis on "blue sky'" research; the Government would
like to see more emphasis on the practical (operational)
aspects of IPM.

11:10: Dickherber and I met with USAID Mission Director Jay Johnson
and his Deputy Harvey Gutman. I briefed Johnson and Gutman
on the progress of my activities in Niger; I expressed
gratitude with the assistance that Dickherber and others of
AID had given me; I also provided a breakdown of future
activities that USAID might consider to advance IPC and
proper pesticide use in Niger--i.e., crop pest surveillance,
training, participation in the FAO-C.I.L.S.S. project.

12:30-15:00: At hotel.

15:00-17:15: At USAID office, working on my report to Dickherber.

06 October Niamey

11:00: H. Dickherber and I met with Merle Baker, a USAID Project
Officer who will have responsibility for writing the Project
Identification Documents (PIDs), soon to be prepared as
required of the expanded and revised Niger Cercals Project.

I advised Baker and Dickherber on aspects concerning pesticide

use that they should consider in preparing the Initial
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Environmental Examinations of the PIDs. Baker said that
Ms. V. Fort, Environmental Advisor of REDSO/WA-Abidjan,
would prepare the IEEs; I explained ‘that I planned to see
Ms. Fort in Abidjan next week and discuss IEE requirements
for the Niger Cereals Project. I promised to deposit
with Dickherber before departing Niger on 08 Oct. a brief
written report with guidelines for preparing the IEEs. I
suggeste& that they send preliminary drafts of the IEEs to
Dr. F. W. Whittemore in Washington, D.C. and ask him to review
them and return as soon as possible.

Returned to hotel. Worked rest of day on my report to

Dickherber.

07 October ‘Niamey

At hotel all day working on my report to Dickherber. He
visited me for about an hour. I agreed to have a hand-written
report for him before departing on 08 Oct. He said he would

have it typed and would send a copy to me.

08 October

04:00:

15:30:

Harry Dickherber picked me up at hotel in Niamey to drive me
to airport to catch flight to Abidjan. The flight, scheduled
for 05:30, was delayed 12 hours; therefore, I returned to
hotel. I gave Dickherber a penciled report (Attachment 7)
which he agreed to type and have sent to me and also a
penciled draft of a cable to be sent to Dr. F. W. Whittemore
(AID-Washington, D.C.) that described my activities in Niger.

To Niamey airport again.
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Departed Niamey.
Arrived Abidjan, Ivory Coast.

Abidjan

07:00:

" Roy Wagner (Director of ENTENTE Fund, REDSO/WA), his wife

and I departed (his personal automobile) Abidjan for Bouaﬁ&.
Enroute to Bouaké, Wagner and I discussed the project I had
coﬁe to Ivory Coast to review.

The project, North-East Savannah Rural Development Pro-
ject, is to be located in the North-East Savannah of Ivory
Coast, not far from Upper Volta. The Govermment of Ivory
Coast is working to expand and to stabilize agriculture in
this area which until recently had been excluded from the
mainstream of development. Continuous use of arable land,
diversification of crops, support services (extension, credit,
transport, storage, marketing), and gdaptive research programs
aimed at developing new farming systems are being emphasized.
The proposed project, of which USAID is to serve as a major
donor, is to support research, training, development, and
service activities as required to assist the government in
achieving its objective. The 4~1/2 year project is being
funded by the World Bank and the Conseil de 1'Entente for
a total of $17(U.S.) million. The Conseil de 1l'Entente
contributions are by the Funds de'Aide et de Cooperation
(FAC) of France and USAID; USAID's contribution [$3.7(U.S.)
million] is only for the first three years (1979-81) of the

project.
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Though the project will emphasize several crops, only rice
growing under irrigated conditions is to be treated with
pesticides; an estimated 10-12 percent of the irrigated

rice in the project area of the North-East Savannah annually
will receive treatments of Furadan 3G (3 percent carbofuran
granules). The Environmental Protection Agency recently
proposed that all formulations of carbofuran containing

2 percent or greater active ingredient be classified as
"restricted" for use in rice on the basis of its hazards to
aquatic organisms and residual effects on birds. My mission
was to prepare an environmental assessment of carbofuran

use in the project and to advise on possible alternatives
and the use of integrated pest control techniques. (REDSO/WA
had recruited a private US consulting firm to prepare the
IEE which described the use of the insecticide.)

Arrived Bouaﬁ%, checked in hotel, and ate lunch.

Bouakk, a city about 400-500 kilometers from Abidjan,
is the primary center of activities entailing crop production/
protection research and extension in Ivory Coast, especially
activities administered by expatriates from France. The
French exert considerable influence. Several entomologists
(one Ivorian and three French) working on rice pests in
Bouakle attended the WARDA Seminar on rice in Bobo Dioulasso,
Upper Volta that I also attended. Our purpose for being in
Boualle was to visit them and other specialists who could

advise me on the rice pest situation in the N-E Savannah area.
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15:00: Roy Wagner and I met with Dr. Bakary Ouagojode (an Ivorian
who recently obtained a Ph.D. degféé ?n entomology at Utah
State University) and Mr. Claude MonA;t (2 French entomo-
logist), both of the Institute of Tropical Agricultural
Research (IRAT). I had visited both of them in Bobo
Dioulasso in September. IRAT, a national agency, is in
charge of most of the crop production/protection research
in rice and other cereal grains. It is located in the
Ministry of Scientific Research. The French agency ORSTOM
(Office de la Recherche Scientifique et Technique Outre-Mer),
which is.financed 100 percent by France, also conducts
research on rice pests. CIDT (Ivory Coast Company for the
Development of Textiles) essentially is the extension service
of the Ivory Coast. CIDT advises farmers on the use of crop
varieties, fertilizers, pest control practices, etc., as
part of its extensional activities. CIDT generally does
not recommend the use of pesticides. Proper selection of
fertilizers and variety and proper water management are
considered more important to effective pest management. CIDT
recommends that pesticides are used only on those farms where
good cultural practices are followed and where the yield

potential is high.

18:30: Departed IRAT offices for hotel.
10 October Bouaké, Ivory Coast
08:15: Roy Wagner and T met with a Mr. Bosselli, in charge of cereal

production for CIDT. Mr. Bosselli described the rice production
situation in Ivory Coast. He said that the use of carbofuran

was justified on irrigated rice with high yielding potential
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if good rice farming practices were used, i.e., proper

N
selection of fertilizer, varieties, yéter management, etc,
The very best farmers can achieve ?-6'tons rice grain per
hectare if carbofuran and fertilizer are used. On farms
with such high yielding potential, CIDT recommends the
preventive use of carbofuran. CIDT recommends two applica-
tions of carbofuran per year (each application, 420 grams
A.I./hectare; first, one week after transplanting rice from
the nursery; second, four weeks after transplanting). According
to Mr. Bosselli, in most other West African countries three
applications of carbofuran per season are recommended. The
cost of the two applications per hectare is high, equivalent
to about 215 kilograms of rice. But the potential returns
also are high, about 800 kilograms, in other words, a 4-fold
return, or greater, on the investment. Mr. Bosselli said
that the "poor" farmers did not like to spend money on
pesticides and generally could not afford the materials. The
chemical companies exert very little influence on the rice
farmers, but chemical company representatives frequently visit
CIDT officials.

A complex of stem borers (three species) and birds are
major pests of rice. Presently, carbofuran is the only
Insecticide that will control the borers and give significant
yield increases. Mr. Bosselli said that the Government of Ivory
Coast had not adequately emphasized the need for lowland rice

variety development. The varieties being used in lowland,
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irrigated production are largely IRRI varieties and may
not be the best for the country. In the North-East Savannah
where the project is to be located, there is little known
about the pests ﬁhat attack rice; most information on rice
pests has come from the Bouake area, and one or two other
areas of the country, to a lesser extent.

10:30-12:00: Visited the entomologists Drs. P. Cochereau (Research
Leader), A. Pollett, G. Tavakilian, and M. Tran of ORSTOM.
Dr. Cochereau has worked considerably on biological contal
(he coauthored Chapter 15, Biological Control of Pests of
Tropical Fruits and Nuts, in the 1976 book Theory and

Practice of Biological Control by C. B. Huffaker and P. S.

Messenger, Academic Press, New York) and spent some time

with Dr. Paul DeBach in California. His group is pursuing
work on various aspects of rice insect pest ecology, including
studying the interaction of pests and natural enemies,
quantifying mortality factors, determining the response
(vegetative growth, tillering, yield, etc.) of rice plants

to pest attack. They have observed that diazinon provides
about the same percent of stem borers control as carbofuran
but, for reasons unknown, carbofuran-treated rice yields more
than diazinon-treated rice; they speculate that carbofuran

may control certain sucking insects and/or nematodes unaffected
by diazinon. Pollett has recently obtained some data (very
preliminary) which indicates that carbofuran may negatively
affect rice plant growth. The ORSTOM work on ecology and

other basic aspects is very significant--perhaps the most
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significant of its kind underway in rice in West Africa.

12:00-15:00: Lunch with IRAT and CIDT personnel.

15:00: Departed (Roy Wagner, his wife, I) Bouaké for Abengourou.

20:00: Arrived the city of Abengourou, Ivory Coast where we spent
the night.

11 October

06:45: Departed Abengourou.

09:30: Aérived the city of Bondoukou in the North-fast Savannah
of Ivory Coast where the proposed project is to be located.
Met with Mr. Bordes, a French agronomist with CIDT in charge
of crop development work in the area. He explained the
existing CIDT operation and plans and introduced us to his
coworkers. Then he provided a field tour, showing us an
irrigated rice field typical of those to be included in
the proposed pfoject. The project area now has about 300
hectares of lowland irrigated rice; the hectares eventually
will be expanded to about 400. According to Mr. Bordes,
only about 10-12 percent of the hectares can justify

treatment with carbofuran.

13:30: Departed Bondoukou.
20:20: Arrived Abidjan,

12 October Abidjan

09:00: Attended REDSO/WA Staff meeting and, at the request of
Director Gordon Evans, I presented an informal paper (1 hour)
on the concept and use of integrated pest control. Following

" the paper, I visited with various REDSO/WA personnel until
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13:00 about the progress and problems of implementing IPC
programs.

14:30-19:00: I worked on the Environmental Assessment of pesticide
use, required of the North-East Savannah Project.

13 October Abidjan

Worked all day on EA, noted above. At 15:00, I visited

with Mr. William D'Epagnier, Project Manager of the ENTENTE
Fund (REDSO/WA), who has had a major hand in putting together
the North-East Savannah Project. He answered several ques-—
tions I raised pertaining to project implementation.

14 October Abidjan

Worked all day on EA, noted above.

15 October Abidjan

08:30: Arrived REDSO/WA office.

09:00: I visited Ms. V. Fort, Environmental Advisor for REDSO/WA
and Mr. Jack Heldermann of REDSO/WA. I apprised Ms. Fort
of my activities in Upper Volta, Niger, and Ivory Coast,
explaining that Environmental Assessments would be required
for pesticide use in the projects I reviewed in these
countries. I agreed to send her certain material pertaining
to integrated pest control.

10:45: Visited Director of REDSO/WA Gordon Evans for final briefing

of my mission in Ivory Coast. I explained that I was very
pleased with the attitude of Roy Wagner; Wagner had showed
considerable interest in seeking inexpensive alternatives

to carbofuran and also in advancing integrated pest control.

Wagner had saild that he planned to try to recruit the
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cooperation of IRAT and ORSTOM entomologists at BouaKe

-

in guiding pest management activitiés‘in the North-East

/

Savannah Project. I told Evans thj} this cooperation was
important and that throughout the Environmental Assessment
on the use of pesticides in the project I had made recommen-
dations to encourage the linkage of the IRAT and ORSTOM
entomologists with the project. I also told him that these
entomologists had expressed interest in the project, but
that supplemental funding may be required to ensure their
cooperation. Evans said he appreciated my comments and that
he too was interested in integrated pest control.

Evans said that a Purdue University agronomist, Roy
Bronsen, soon would be spending some time in Abidjan (pre-~
sumably on a REDSO/WA-Purdue arrangement). He suggested that
upon return to the USA I visit two persons at Washington,
D.C.: Jim Kelley, in charge of the Sahel project; and
Fermino Spencer, with responsibilities for USAID activities
in the coastal area of West Africa. Evans indicated that
they surely would appreciate learning of my activities in
West Africa and hearing my comments on crop protection
problems and needs.

11:30: REDSO/WA typists provided me with a draft of the Environmental
Assessment of Pesticide Use for the North-East Savannah Rural
Development Project that I had written over the weekend.

12:30-18:00: I proofed and edited the rough draft of the EA. I gave

it to Roy Wagner who planned to have it typed in final and
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then circulated to appropriate REDSO/WA and/or AID-

Washington, D.C. personnel, for comments and approval,

18:05: Departed Abidjan for airport.

21:20: Departed Abidjan airport for Monrovia.

22:30: Arrived Monrovia, Liberia, Roberts Field Airport--met there
by USAID drivers.

24:00: Arrived hotel in Monrovia.

16 October Monrovia, Liberia

08:00-11:30: Reviewed the cables and other material concerning my

13:30:

assignment in Liberia and visited (by telephone) with
Mr. Van B. J. Henderson, the USAID Project Officer to serve
as my primary contact in Liberia. Henderson and I agreed
to meet in his office at 13:30 and work out my program.
At USAID. Mr. Van Henderson is to serve as Project Manager
of the Project, Nimba Rural Technology Project, that I was
to review in Liberia. He suggested that he and I visit
Yekepa, the only major town in the project area in Nimba
County, about 200 miles from Monrovia, very near the border
of Guinea in northeast Liberia. Mr. Jack M. Cornelius,
Agricultural Development Officer, USAID-Monrovia, had planned
to accompany us to Yekepa but had just come down with malaria;
Henderson suggested that I see Mr. Cornelius after our return
to Monrovia on 19 Oct.

I reviewed with Mr. llenderson the objective of my mission
in Liberia: as I understood it, my job was to secure essen-

tial data on pesticldes and plans for pesticide use in
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the Nimba Rural Technology Project as required to assist
the USAID Mission in revising the In;tfél Environmental
Examination and in preparing the re?uired Envirdnmental
Assessment on pesticide use, if the/latter was required.
He said that the Partnership for Productivity (PFP), a
private U.S. firm with personnel stationed in Liberia,

would be the project's implementing agency; PFP personnel

in Yekepa would have to provide the information I needed.

17 October ‘Monrovia, Liberia
09:00: Departed Monrovia in USAID car (driver, Van Henderson,
myself).

16:30: Arrived Yekepa, Liberia. Went to office of PFP and met

Mr. George P. Butler, General Manager of PFP. An American,
Mr. Butler has spent about 22 years in Africa. Formerly

with the Ford Foundation, he has been in Liberia for seven
years; until recently, he was employed by LAMCO (the Liberian-
American Mining Company) in Yekepa; He now manages the PFP
operation in Liberia.

Mr. Butler provided background information on the pro-
posed project for Nimba County. The project's rationale is
to create a diverse agricultural-based economy in the Yekepa
area. Presently, the area's economy is based almost entirely
on the LAMCO iron ore mining concession. The iron ore
reserves are being depleted rapidly, however, and the LAMCO
operation is not expected to continue beyond the year 2000

if it continues that long. Therefore, the Government of



43—

Liberia and LAMCO are promoting increased and diversified
agriculture in the area and expanded agricultural services
and loan structures. Agriculture is perceived as the only
viable economic alternative for the area. Row crops (rice?
vegetables) and tree crops (cocoa and coffee) are being
increased. The proposed project will focus on developing
and demonstrating product ‘on techniques for increasing the
crop yields; new crops (Irish potatoes, for example) also
will be tested to determine their potential in the area.
Primary activities will be carried out on a PFP-managed
farmer training center; it is a demonstration/training farm
where educational/demonstration programs are conducted for
area farmers. The programs span a wide range, including
instruction on the proper use of pesticides, pesticide-safety
devices, and application equipment. Farmers successfully
participating in the farmer training center programs are
certified by the PFP. PFP also manages a farm-supply store
in the area, apparently the only (at least the only signifi-
cant) source for pesticides in the area. Only farmers that
have been certified through the farmer training center
can purchase pesticides from the stores. This is the only
real mechanism for regulating pesticides in the area; the
pesticide regulations and enforcement by the Government
of Liberia (Ministry of Agriculture) are very ineffective.
19:00-22:00: Van Henderson and I dined and visited with George Butler

about my mission in Yekepa.
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18 October Yekepa, Liberia

08:00-12:00: At PFP office: present, George Butler, Buxton Cooper
(PFP employee in charge of developing pesticide recommenda-~
tions), the PFP accountant (I did not learn his name), Van
Henderson, and I. We reviewed the current pesticide use
situation in the proposed project area, proposed project
use of pesticides, and needed training programs.

The Initial Environmental Examination that the USAID
Mission-Liberia sent to Washington, D.C. (in August 1979)
identified only the following pesticides for use in the
proposed project: MCPA and diazinon on swamp ricé,
cuprous oxide on coffee and cocoa, and lindane on cocoa
and coffee. However, the PFP personnel indicated at our
meeting in Yekepa that they actually planned to use
numerous pesticides (perhaps 25 or more) and to include
crops . and animals that had not been identified in the IEE
sent to Washington, D.C: Use of some of the materials
obviously would have been viewed unfavorably by AID-
Washington, D.C. Several have been suspehded or cancelled
by USEPA. Some could be identified only by brand name,
not chemical name, and some could be identified only by
their foreign manufacturer. PFP personnel said that all
of the pesticides proposed for use in the project were
available locally, most were endorsed by the Ministry of
Agriculture, and some were now being used by area farmers.

Information on efficiency of the materials is lacking in
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the area, and there 1s no active research on pesticide

-

Cos
“evaluation or the development of pest management systems.

Buxton Cooper, a native of Liberia,/will be primarily
responsible for developing pest control recommendations

in the project. He obtained a B.S. degree in animal science
from Denmark. He impressed me as being very capable, but

he has no training in pest management or pesticide use; he
acknowledged his weakness in the field of pest management
and pesticide use. His only sources for information on
pesticides currently are pamphlets, etc., supplied by

chemicallcompanies.

©'12:00-13:30: Lunch with Van Henderson and PFP personnel.

“14:00:

George Butler, Buxton Cooper, and I met with Dr. Kell B.
Jakobsen; a medical doctor and Public Health Officer.

Dr. Jakobsen, a citizen of Sweden, is employed by LAMCO
and practices out of the LAHCO Medical Department, a modern
hospital faciliﬁy (and the only) in Yekepa. His duties as
Public Health Officer include advising on malaria control.
He has ekperience in the field of clinical diagnosis of
pesticide poisoning and treatment. He made his views on
the use of pesticides in the area very clear. He does not
believe that the area farmers, most of whom are illiterate,
should be allowed to use pesticides. He feels that the
risks are too great. I suggested to George Butler that
the Doctor's input into the project would be desirable;

his advice on human health aspects of pesticide use,

pesticide safety, etc., would be invaluable. Butler
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agreed and asked Dr. Jakobsen if he would be willing to
collaborate. Dr. Jakobsen said he did not want to play
an active role in the project (partially because of his
belief that international projects should not sponsor the
use of pesticides in underdeveioped rural areas inhabited
largely by illiterate people). But he said he would be
willing to respond to questions of project personnel
concerning toxicity of pesticides, etc.

14:45-16:30: At PFP office, continuing the discussions on pesticide
use in the project. Dr. Swanie (an Indian from Hyderabad),
an FAO agronomist (FAO and UNDP are to collaborate on the
Nimba Rural Technology Project), joined in the discussions.

16:40-18:00: We (Van H2nderson, PFP personnel, and I) toured the
Farmer Training Center, discussed above, and a rice farm.
The Government of Liberia is working toward self-sufficient
rice production by 1981. Perhaps 40-50 percent of all
project efforts will focus on rice production. There
precently are about 1000-1200 acres of lowland, irrigated
rice in the area; two crops annually are produced in most
of this acreage. To achieve self-sufficiency in the area,
PFP personnel estimate that the lowland, irrigated rice
must be increased to 2000 acres, all double cropped in high
yielding varieties (IRRI varieties are commonly grown in
the area). Presently, about 10 percent of the lowland,
irrigated rice is treated with insecticides, primarily

dieldrin for control of stem borers, caseworms, and leaf
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miners. Herbicides (primarily MCPA) are used on about
30 percent of the rice. Properly ma;?ééd, yields of 1800
"and 2000 pounds of rice grain per §7{é are possible for
fhe first and second crops, respectively, on the double-
cropped land.

18:00-19:30: At George Butler's home, visiting Dr. Swanie (FAO),
Buxton Cooper, Butler and Van Henderson.

19 October Yekepa

07:30-08:30: Van Henderson and I had breakfast with George Butler.

08:30-10:00: At PFP office for wrap-up session with PFP personnel.

. 10:00: Van Henderson, USAID driver, and I departed Yekepa for
Monrovia.

16:45: Arrived USAID office, Monrovia.

20 October Monrovia

Worked all day on my report concerning pesticide use in the
Nimba Rural Technology Project.

21 October Monrovia

09:00-11:45: I visited with Jack Cornelius, Agricultural Development
Officer of the USAID Mission in Monrovia. I explained that
the "laundry" list of pesticides proposed by PFP personnel
for use in the project presented some problems~-some of the
materials had been suspended or cancelled by USEPA for use
in the USA, some were on the USEPA's Rebuttable Presumption
Against Registration (RPAR) list, and some were classified
by USEPA tor restricted use on the basis of hazards to users
and/or the environment. I explained that considering the

circumstances (i.e., the Liberian Government's inability to
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effectively regulate pesticides, the low level of under-
standing of pesticide use and pest management among project
personnel), I thought it would be unadvisable to seek approval
(by AID-Washington, D.C.) for use of the 25+ pesticides in
the project. I suggested that the PFP personnel in Yekepa
meet with personnel of the Liberian ﬂinistry of Agriculture,
as soon as possible, and try to identify alternatives for those
pesticides that created the greater problems. I told him that
prior to departing Liberia I would prepare a set of typed
guidelines for use by PFP personnel; if they followed my
instructions closely and supplied the information requested
in the guidelines, I would proceed to revise the IEE and
to prepare an EA, if the latter is required. Also, I told
him I would deposit a memorandum with him prior to departing
that summarized my activities in Liberia and advised on steps
he may want to take to ensure rapid action on the proposal.
He said he welcomed my suggestions, agreed with my analysis
of the pesticide use situation in the project, and would
follow through with my recommendations.

I spent the rest of the day drafting my report.

22 October ‘Monrovia

'08:25-12:00: At USAID office. Typists worked on my report. I visited
with Cornelius and Henderson about various aspects of the
project.

12:00-13:15: Lunch with Van Henderson.
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13:15-18:30: At USAID office. At 15:00 hoqri Mr. Delvin H. Walker,
Director of Plant Quarantine, Ministnyrof Agriculture (MOA)
of Liberia, came by USAID office to/present his views on
pesticide use in the project and to describe the MOA's
policies and programs on pesticide use and regulation.

Mr. Walker is one of only Ewo persons within MOA with
respongibilities in crop protection who has received train-
ing in pesticide use/pest management outside Liberia. He
spent some time at Imperial College in England studying under
Matthews; he had additional training at the University of
Florida in the Department of Entomology and Nematology (in
the early 1970s). Presently, there is a proposal within the
MOA to create a crop protection agency that Walker feels
would enhance greatly the country's capability for carrying
out sound pest management and pesticide management programs,
He said that the MOA currently has no good mechanism for
regulating pesticides or enforcing pesticide regulations.

He said, for example, some stores in Monrovia are selling
pesticides from used beer bottles that are not labeled.

The pest control recommendations now available via MOA were
formulated more than a decade ago by a U.S. consultant who
spent some time in Liberia. Mr. Walker said he would be
glad to cooperate with PFP personnel in Yekepa on revising

the list of pesticides currently proposed by the PFP

personnel.
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I proofed and editea my report to USAID-Liberia personnel
and distributed to Jack Cornelius and Van Henderson (copy
attached, Attachment 8). (NOTE: After returning to the
USA, I prepared an Environmental Assessment of Pesticide Use
in the Liberian Project, which is attached, Attachment 9).
(A draft of the EA was reviewed by Dr. F. W. Whittemore,
AID-Washington, D.C., and personnel of Partnership for Pro-
ductivity, Washington, D.C. The EA describes the use of
seven pesticides in the project; a series of recommendations
are included.)

Departed (in USAID vehicle) Monrovia for Roberts Field

Airport.

23 October

01:20:

07:40:

10:00:
11:00:
11:30:

12:30:

Departed Roberts Field Airport.

Arrived John F. Kennedy Airport, New York. To La Guardia
Airport in taxi.

Departed La Guardia Airport.

Arrived National Airport, Washington, D.C.

Departed National Airport in personal vehicle.

Arrived hy residence in Huntingtown, Maryland.
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70 : Mr. Jack M. Cornelius October 22, 1979
Agr. Development Officer

SUBJECT: Review of Pesticide use Proposad for
Nimba Rural Technology Project,
Uppar Nimba County

With reference to the attached cable concerning pasticide usse

in the subject Project, I visited Libsria during the period
October 15~22. Mr. Van B.S. Henderson, Project Manager, ac-
ranged for all activities related to nmy assignment. He
accompanied me to the propossd Project area in Nimba County and
arranged sessions with personnel of Partnership foxr Productivity
(PEP), the agency to assume primary responsibility for implemen-
tation of the Project. I want to acknowledge Mr. Henderson's
excellent cooperation and help on this assignment. He devoted
nearly an entire work week helping me on the assignment; he
cooperatad fully in answering my questions and fulfilling
requests pertaining to the assignment; and he was receptive

to my suggestions regarding pesticide use in the Project.

As stated in the attached cable, I was sent to Liberia to
sccure c¢ssential data on pesticides, and to assist the USAID
Mission in revising the Initial Environmental Examination
(TEE) and in preparing the required Environmental Assessment
(EA) on pesticide use. The IEE is required of all USAID Pro-
Ject proposals; an EA is required when a Project includes
assistance for the procurement or use, or both, of soma pesti-
cides, as specified in PART 216 - ENVIRONMENTAL PROCEDURES of
Regulation 16 of the Code of rederal Regulations. Lindane,
identificd in the Ninha County Proj=ct IEE sent to Washington,
is an example of such a pesticide.

The U.S. Environmental Protection Agency (USEPA) has issuad

a so-called "rebuttable presumption against re~-registration"
(RPAR) of Lindanz2, meaning that the pesticide probably will be
cancelled or susp=nded in the USA. Under these circumstances,
in addition to the routine IEE, a detailed risk/bznefit analysis
(i.e., the EA) of use of the pesticide is required. Only three

\/



other pssticides were identified in the IEE sent to Wazhingtom:
MCPA and Diazinon on swamp rice and cuprous oxide on coffee

and cocoa; uza of thasa latter materials does not requive

an EA. The use of Lindane was proposed only for coffes and
cocoa.

However, in Nimba County liast week, Mr. Henderson and I
leaxnad that Prp persennel want to use num=zrous additional
pasticides: (conceivably 25 or more) and to include crops
and animals that were not identified in the IEE. Thes= pro-
posed additions create some problems:

One: I am not Ffamiliar with some of the pesticides. ©pfp

coulc identifly some orly by brand name, not chemical namsa,

and some could ba identificd only by foreign manufacture.

1 rmust, therefore, do some searching at USEPA bafore I. can
determine the chemical content of the materials and whalther

or not they are registered for use on the various crops and
animals Lo be included in the Project. Second, some of the
pesticides proposzad for use on Food crops in the Nimba County
Project have beoen suspended or cancelled by the USEDA bacause
of potential human health effects (e.g., cancer). Pith othars,
USEPA hao issued the RPAR noted above meaning . that suspen-
sion orv canoellation is prodably imminent. The use of Lindane
on coffee and cacao may ba justilfied; there appears to bs no
acceptable alternatives, and use of the matecial is reported

to be essential in preventing savere pest damage. If used
under close Projeck supervision and if certain other steps
could be followad, a convincing bnvironmental Azses:s
reet approval. Buk I have ny doubts about the jus
‘of Lindane and two other pesticides, BIUC and dicldr
rice, for cxample. Diazinon may he an effective altevnative
for use against some rice pasts; perhapstthere are other
potential acceptrable candidares. In any case, if at all
possible, only posticides cegistared by USEPA for use without
restriction should be sought. Without a really convincing
arquasant that accophable alternatives do not exist, inclusion
ofl other poesticides will complicate approval and implementation
of the Projoct.

I belicve the following procedures will ba important in

Lacilitaling rapid approval and implementation of the Project
and offev Lhem to you.and Mr. Henderson for consideration.

o
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Immediately upon return to USA, I will apprise Dr. F.W.
Whittemore, Food Crops Production Division, OFffice of
Agricultnre, Bureau of Davelopment Support, USAID, Washington,
D.C. 20523 (Telephone: 703:235-2310), of the problem. I

suggest you or Mr. Hendevson contact him if new quastions arise,

SUGGESTIONS :

(1)  According to paragraph 216.3 (b) (1) (v) in the Environ-
mental Procedures mentioned above, if a Proj=ct includes
procurem=nt or use, or both, of paesticides, but the spacific
pesticides to be procured or used cannot ba identified at the
time the ILE is prepared, tha procedures, referred to as
Pesticide Proceduces (paragraphs 216.3 (h) (1) (1) through (f{v),
will be followed when the specific pesticides are identified
and bafore procuceiment or use is authorized, Whore identification
of the pasticide to be procurad or used does not occur until
after Projoct Papev approval, neither the procur2ment no:r tha
use of the pesticides shall be undertaken unless: approved in
writing, by the Assistant Administrvator (or in the case of
Projects authorized at the MHission level., the M:ssion Direc-
tor) who approved the Project Paper.

I belicve these procedures may apply to the Nimka County
Project. Presently, the specific pesticides to be procured
or used canrnot be identified although PFP parsonael have

some ideas. I suggest that you request approval of the
Project with thes understanding that the procedures for pro-
curemant or use of pesticides will be followed, i.e., neither
procuremant or use will be undertaken unless approved in
writing by the person approving the Project Paper,

(2)  Tn the interim, I shggest that Pfp personnel take a hard
look at their proposed use of pasticidest I will ba glad

to assision this task. In fact, I have prepared ths gquide-
lines appearing as the second attachment for this purpose.
The material is self-euplanatory; if the PFD personn=l

follow my instructions closely and supply the requested in-

formation soon, I can proceaed to revise the IEE and to com-
plate the BEA, if the latter is required. Upon return to the
USA, T will begin work immediately in idencifying acceptable
pesticides for use in the Project. I hope you and Mr.
Henderson will urge PEP personnel to gei the requested

material to me soon. »You may want to send it via internabional
pouch. 1In any case, please ses thab it goes to me c/o Dr,

oW, Wnittoamore, whereabouts listed above.
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(3) I suggest that you and Mr., Henderson do cve*ythlng
possible to "up" the level of understanding of propar
pesticide use and particnlarly pest managemant among PEP

PrO)ecF personn=21. As I see it, the p,Lﬁdry problem now
is lack of expartisze in the area of int tegrated crop proteac-
tion which includes the use of pest-resistanc varietiss of

crops, crop rotation, regulation of planting dates, biological
control, and salscltive use of pesticides. The PEP personnel,
becauses of lack of expertise in this areca, have selected
pesticides as a first lins of defense; by contra st, persons
traired in modern principles of integrated crop prot 2ction
would bhave selectad pesticides as a last resorkt, only after
the non-chemical and chzaper methods of control faiied. I
believe this lack is a real weakness of the Project. I dis-
cussed the problem at length with PFP parsonnsl and Mr.
Henderson and made several suggestions as to how tha pcoolem
nay be correcitad. ecths Hr. llenderson will want to apprise
you of these discussions

On the positive side, I was impressed with the attitudes and
capabilities of the PEP personnel. 'They were receptive to wy
suggestions, and they dePONlqued their lack of expertise

in principles of integrated crop protection. Consecquently,

I baliecva with proper gu1ddncn and assistance thay will strive
to seak safe pesticidas and desirable alternatives. I like
the idea of the Farmer Training Center around which the whole
rural development Projact is to be centered.

I greatly =njoyed my short visit in Liberxia. Please feal
free to contact me anytim= I can be of assistanca.

Best regards. e ——

/< ((\_{ / ,,,UUV\}’!\/\

Dale G. Bottrell

University of California, Berkeley

UC/AID Pest Management and Related

Environmental Protection Project

2288 Fulton Street, Suike 310

Barkeley, California 94704
nttachmants: (1) Cable from F.W. Whittemore to J. Cornelius
(2) Haterial for PP personnal

co: Y Do, LW, Whittonore
lir., Van B.S. lHendevson
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UC/AID Pest Menage

Protection Pro;

2285 Filion Strest £, Suite 310,
Berleley, Califoraia 947504 (LDA)

tal

—
O
D
-

SUBJECT Intarnationa,
(zeTee) »vos
L

{“..
s

=

Attached for your censi
proposal. I hopa you w’
eéxcuse tie “rough" f

ot
o

FHe 0o -
(=R~

was assembled in less
rot have tioe to polish it
believe the report doss include t

In addition to thos aspects which yere specified in n ~tercs of
reference (refer the cable fron USATD Washingron, b.C,, cated 2
Septembar 1979, regardiug the Mission), the repors addressas ogshar
aspacts that you, other USAID RED30 personnel in Nuirshi, Dr, Ecsard
H. Smith, and T discussed 00 various occesions during oy visit to

includes rore detzil in vou
y.  But, as we havz dis act
cozples cusscions concarnin 1licy

r
to carry out the projsossd work, TUIPE's |

netcork of the Conseloive a
Reszarel: Centuers ozl

- . e P oy v te oy
centers &g or:
I
1



http:lPhy'SIo2.gV

Y ) 1 i
!~ ) tigorr o 3] 13 . ol
18] R S S i IS Y| i1
IR E B o N oy~ [N ) o1 c G el
el oy vl g Ko S 34 1 oy
A SR q Y [ g
oo oo ov) = : BH
i Q [ o th Joa
A QU dd L)oo Ji [g] o ad H
og i e [¢% od (1)} i
G ] 'y -~ ool (]
NI SIS Ao} 14 [« 63 s i oeet ¢ Kal
= 0 14 oy o} 3 [H] i ol W
ny R 1) 13 o4 LAR W
SRS M ] o i ford o I
Nl . . i o Ly
N IR 14 o -~ v o]
L A B Ve W0 ! WA
€y o g, i ) W O Q 9
) 9] V] be EENeR]
W (V9 ot [\J] 1
¥} g I LI S [S A R S i
n i - : i O © @)
@] il '] uvi { . "3 1y
Iy e - fe] : ¢ "
1A by g = S c nJ
I ST ] (S BT 1J ~J "
Lok I Y I R A N W BEE RS b} $4 n
O oo R B S S o ~d )
[ RIS B R — R N eI & o Kol
<) oy QO u ol o 1) 4
[ i " N Jooavy g T3 H
o 3 ~ O ~u B I RS TIPS 1 L
J ot a gy b M 2] o . Y o
[t IR < R N e B i e
“i>onwy 5 " oal o0 (o] 7 ]
0w SN LT I A ¥ 4] i
3 o R S ) [ N S I &) e n <
Cu O Lid B » noo > L4
SN & BRI SR i o & A i T) —t 'l [
AN ¢ B S e B~ WY E G on ~ .o o
PSR TR [ I B R Be [ & id 4.1
L a2y ~ G U IR o JEET S WA S 4J o
I B IS IS v e} [o N e (65} 3 L] o]
I S T S > L0 H o o O
2 Vi W oot o =5 o N ) [aN
U i AR Leoel S T V) D] Qi [}
TS B % LN i S 00 34 i o
o AR I « I TS T N0 ~lei o
' A R ) R R e T o N ~ ol i
0 ORI R I W Ca 3 o O L YIS <o —i ps)
I U N ] [ R [V W) EN IR U 8]
o] [P I B v (G & . RNy o o g4 Uy
B B VRSN £ Y LR o T B S N - PR
— Oy Q0 O S o d LSS o] e} (7B} O o~
=l 1) s A e [ = TS Wit WUy IS 5 is T
¢ a I ey S T AP | -1l & iy
P N TR T ) oA auy o [ IRre] 2T e
O W s s oy [ o oo OO I . [ o]
4] D...st...i.._acn..c&C.Otd = o a
re DY S W o [ B ~ U a o in
YR W U O o0 ail g ; Y4 L o s o bt [
RIS ST € IR B Y- oy N o o o] o
C ¢ I o5 U S S ] =R B e B Y S [% S 0 ~4
Usr i y 1 e IRV L R S R} [P a VYY) B Vr U \H < ) -

vegards,
/s

-
(]

.
ol
-
[43

be


http:D::E.ad.7k~.Sn

ANALYSES OF A PROJECT
PROPOSED BY THR INTERNATICHAL CENTRE
COF INSECT PHYSIOLOGY AND £00LOGY ENTITLED "INTERLM

.~

SUPPOXRT FOR RESEARCH PROJFCT QN CEOR DLSTS (XY

RO2ICAL RURAL DEVELORMINT

(This report submnitted by Cousultoat Dale G, Bottrell, Deparim:znt

of Entomological Sc clences, University of Califo-nia -Bzrkelay, UC/AID
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Fulton Streat, Suite 310, Berkeley, Califora

Prepared at the reguest of USAID REDSO Personnel, Nairobi

1.  BACKCGROUND INFORMATION:

on of ICLpPE

1=+

1.1 Miss

The Intemational Centre of Insect Physiology and Zcology (ICirz),

e Co
Rairebi, Kenya, was o

the Project Identification Document (rin);

established with throe prizary obicctives, as stated in
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~ To increase the indigenous scient
solving this type of problem
Fouaded in April 1970 on the Chiro:o czzpus of the University o
Kairobi, ICIPE is a research cecatre where scientists freonm mME&NY BAXLS 0!
the world have conductad basic investigzations on crep pests an
arth#opod vectors of tropical diseases. Current rassareh pregrans entall
basic studies of varicus pesc spocies, wviz, African a:m)wdrn, sirzhu:
shootfly, hafvaster tercite, livestoc
ICipE also perforas joint research projects with ozher interns

-

centres, viz. International Rice Resczrch Tnstitute (IRRI), Los 2znos
. ) - o e 2

e I LS S sy oy - - - & - 1
Thilippines, acd Internationzl Institute of Troepical Agriculture (IITA),

vhen cozmon interests in a specific pest spacies or parcicw

The ceatre tas focu

'

sed prinarily on

ecolozy, physiolozy, chenistry, and hehaz
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basic research has been aaphzcized,

1,2 Rationale for Pro opousedd Work

1.2.1 Crops ard Pests Selected for Studs
I J

tasis of thae proposed work ig to coaduct resezrch

that leads to improved wanagément of primary insact pzses of cereal crops

(especially naize, Tlcy,; nd sorghua) and legunes (primarily cowpeas)
growing throughout much of Africa. These crops, grown singularly qr .

1n various intercroppicz coabi lnations, are z primzry souvce of foad for

Cr

of inseci pasts 50 these o ops is net known. FPut entozmolozists st ICIPE
and other institutions (¢ ., IITA, TCRISAT,TRRI, tiegk African Rice
Pevelopnaat Associaticn or WARDA) have identified irscas pests and
inadeguate methods for their contrel es major factoure now livizing incre

croep production and yield stzbhilization on a

— ) t - s - - RN -t PR, -y - - ey el
vnedntroiled, tho insect posts selcesed for 5.8y Inthe propassd work
- P - - ~ - - -7 g —eepem . ) % P -
(viz., spotted stem-borer eon MULne, rice, sorphun, sugarcane, end niller
PR . . . P . A 1 2 .. - .
rice ster-orer on rice; sorghag Shoutfly on sorohu .y ang miller; and po-bo
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Preseatly, most snmall African crop farners simply

losses ceused by pests. Some farmers use cheaical insecticides, Lovever,
bbeenq
the rationale for proper chemical control rarely h:a\oscablish=d; for
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ties at wvhich chenicals should be F
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example, guidelines on pest dens

generally Jo not exist. ThercZore, curreat procadures for using insactic

Justify the expsnse of insect coacrol programs that rely heavily on

chemiczl pesticides. In additlon to the high costs, fregquent and imprinas

use of the chamical materials may disrupt the acticas of

(inseet and spilder predators and insoct parasites, for ewxample) imsortaans

in keeping the insect pests in chack; repeated us: of the erials also

c)Q Y‘.C_]";C«k [\/ s
~
Lay provoke the ecaergence of pest strains that caanot be controlled

1.3 Proposed New Control Strazezy

The TCEPE Project Idenrification Document lis-s (o2 pzges 12 an
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foundation cozponent of the contrsl Scrategy. Further, ICIPE personnel
at Nairobi and, Particularly, at the M3ita Point field station endorse the
concept of "integrated pest control, (Personnel of Msita Point field

e e ey . . . s e s
statica, on the banks of Lake Victoriz, will carry out mos® of the field

work. )’

cultuzal, chemical, and paysical control methods cs

- - . > 1 . ~ L. - -
18 given to the use of no vrally oceurring mertality elemants of the pese
enviroamant, incluedi ng weather, diseases, predators, ang parasicss,

Artificial control peasures, notably chomieal chCL\LLL° a2re employsd only
a2s regquired to reduce and maintain the pests zt telerable levels, baszd

on criteria develepad to idenrify when and w

Keasures that pose mininal risks to hunans,
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the Coimounwnalth Institute of 3iolovical Control, and sovoeval nzifcnzl

goverments (e.g. , Australic, Japan, and the (D) are supoorting worsk

[ N

in Lirica (or on rico in Asic) related ro that prepesed by ICIBE,
ICIPE's Dircctor Themas R, Odhismbo indice

fornalized meochanisms for collaboration with Iz2T. TFurther, ICIPE is

working colluboraetively with T1TA and ICRISAT (perhzps also other

ianternational znd regional contres) on speciliic prodlens.  Beocauza
ICI®E's applied prograw is relatively new, the Centre could gain
significantly by increasing its collaborative afforts wilh other

international ceuntres, especially those thzt focus on the s:zme cro

inclueded in the preposs

sclentists, i.e., those

comamuniceation and dialogue (via correspondence, exchange of yeports,
publicctions, and other infermation, syaposia, and Mon-zite" visitabion
of reszarch plots with counterpact scientises zr the orber c;::rza.

The budget allowance proposed in cha ICLET prozoszl for dniemmetionzl

the prososzl, IF IQIDE 5wy

cuplication of eiforr, and 1¢:
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3. PROJECT IMPLEMENTATLON AND EVALUATL

The pldn of worlk suggested above should include a timetable which
D bttt e et Yot - ' . -
snCw anlieipated targel dates for completion of z2ach project activity,

As all good rescarchers kaow, research accouaplishzcats caanot be

is otien szrendipity, more thal any other facter, ¥owever, the projoct

activities should be porirayad en the nost realistic timz schedule poL3ib

3.1 Reporting

L

et . . - 1 ere L4 . . [ e V.o~ -,
‘ne Consultant belicves it is imporiznt that the Progromme Lazdor

coordinates the preparation of a quarterly

S o
personnzl of other centers informed of thase activities. Th DrograIma

o vy~ r T . . - Y. 1A
As the ond of 1§ onths of work on the

4
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budget does not allow for this input;
USAYXD RED3ZO make hecessary arrangenents Lo ensure soch input, that is,

if the project is funded,

The Mbite Point Project activity is heudguarzared on tha banks
of Lake Victeria, zu arza rich in na tural Kenya favna and flora., Thesef

safegiards should be sLabllsbcd Lo aveid developing azd introducin
new pest conirol or sgronecaic practices that arc zcolegically disruseive

and envirormantally uasound. IPC prouises to provide cost ¢ifective

LRSS

1=

oc¢C

w
u;

(and hunon health) hazards a ated with'past control. Fut ono
funda::nuhl prcni e of IPC is that any contzol method —- even host plznt

resistence -~ caa produce wnerxpected and undesir-hie cocaseguances to s

environtenl and to humans i€ not carefully introdeced and eveluzted, Ti-
envirormental consideration should be included in e project activits =27

with the socio-econsaic analyses,

ACITIVITY AT M3ITA o

L. THE DESIRABIITTY OF

The Coansultant has no basis for deterzining tha ¢

locating the proposed project activity (er the planned Mbiza poin

- -~ - . 3 e v T e - b4 - — -ty -
Crperinentel and lodging facility) at Mhita Peint zs camperad te cohor
- . - = - = Yo m b e . PR D Sy~ e PR ~om 3
lozaticns in RKenya, Fammiors of that ore: EpIrenlt.y charzcterice s-all
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Attachment 3

JARDA SEHMINAR ON INTIGRATSD HANAGEMINT OF RICE
DISEASIS AND THSECT PESTS AT B0SC JICULASSO
UPPuR VOLTA

September 17-22, 1979

PROGRASRS

. . "4~ ~ . . -, »
Sent. 1416 Delegates arrive in Bobo Dioulasso

Hoadav, -Septa 17

10,00 -~ 17.30 Registration of the delegates at the Chamber
of Cormmerce
11.3C - 12.00 Courtesy wvisit to the Cffice of the Governor

of Bobo Dioulasso (near the Chamber of Commarce) .

12;\00 ~ 15900 Free

j 758
\\1
L]
o
o
!
=
i
°
e
o

Delegates and other invitees get seated

15,00 =-15.35 Introduction by the Sub-regional Coordinator
of WARDA

[N
i
°
W
i
H
-
\t
]
1
(&)

Address by the Executive Secretary of WARDA

Inaungural address by the Finister of Rural
o Y
Development of Upper Volta

puxy
\Ss}
(-2
1
(@]
i
[y
(@)Y
9
3
(®)

Vote of thanks by the Executive Secretary of Wikia

N
(45
?
j2CN
o
!
[N
(o))
[ ]
-
v

\

/ A -/ -
15,10 -~ 16,40 Break - Wefroshment
£l .y .
10,45 ~ 17.00 Group Photograph
5
LY
17,00 - 15.15 Objectives of the Seminar by Dr- B.A.C. Bnyi,
Research Coordinator of JARDA
i7.15 - 17.30 Objectives and Structure of Agricultural Research

in Upper Volta by lir. Ibrahi.g Nebie, Co-Director
CERCIL, Upper Voita.
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Tcchnicn2l Scssion IV -

Indivicdual Papers

Co-Chairmen - Dr. J.L. Nottegiiem
Dr. Kaung Zan

Rapporteurs - Iire. Akator Koffi
Vir. ddward Findley
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Judicious use of LHHGCthldGu

in rice pest manarement

U

Discussion

Jee

Results of preliminary inves-
ge to rice by

ti&uthﬂ on dama
insects in Upper Volta
Discussion

To be zZnnounced

Potential insect pests of rice
including vectors of virus
diseascs in Jest africa
discussion

Lunch 3reak

Control of rice insect pests
in Ivory Coast

Jiscussion

Lf}

10 he announced

Discussion

Surveiilance ana nonitoring:
ingredients of intesrated di
and pest mnnagonmant in rico

Jiscussion

3 o

Pasil éfnastasiacdis
FiiC, Greece

- Jonzi, IRAT
farako-Ba; Upper Volta

v
‘i
D

bt 2

Inr. Sere, IxaT
Upper Volta

lire. Delabarre
Ivory Coch

[ A% A"yen—u“mponw ond
1' ﬂn’l-«_. y .Il u.\:)A:\
ra Leone

P‘Q

Co I:Onnet y I..L‘ L’F
ILvory Coast

»
¢ lonrovia, L"L hYe) ri
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17..20

17.30

17.4k5

17.55

i8.35

18.40

To bo announcecd

discussion

Varietal resistance thie riost

important constituent of integra-
ted control of rice diseases and

1)@..31,.‘1 "
Coffe Break

7’r:*ctical approaches to management
of rice pests in dest Africaa

Discussion

Secd dealth - Pirst step in rice
discase prevention

Discussion

Rice blast in Sierra Leone - the

identific tion of horizontal resis-
tance and its utilisation in disecease

manngaement and varicetal improvemant

programane

Itice cultivation and insact trans-—
nitted diszases in man

Discusyion

Chairmoen's concluding renarks

innouncoernionts

Ils Agyen-Sampong
WARDA, Sierra Leo

Bs Larinde anad I,
.y :

Srivastave,
Libexia

S.h. Raymundo =2ad
S.MN. ombay FoC-1i

UARDA, Sierra

J.¥. MMoreau,
Centre, Upner

J.P. Hevrvy, CHETC!
Ituraz Centrej; Uno-

Volta
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pt. 26 - Tecunical. Session V - Informal Panel discussion on

future approach and nzeds for
integrated nmanagenant of rice
discases and insect nests in
Jest Africa

08.00 -~ 10.C0 Discussion Leaders? M. Yosnimeki (Open to all partici-
P I
C. Lonnet pants)
0.CO0 ~ 20.10 Coffe break
Techniczl Sessicn VI Informal Panel discussion on
Pesticides use in integrated:
rice diszase and pest nanage-
ment in Uest Africae.
10,10 ~ 11,00 Discussion Leaders: B. Anzstasiadis (Open to all partici-
iy, Delabarrd pa2nts)
Iir. Dawotte
t2,00 - 13.060 Visit to Farako-Ba Station Laboratories and fields
and return to Bobo Dioulassoa.
13.C0 ~ 14,30 Lunch break
14.30 - 16,00 Vigit to Kou-Valley farmers' rice fields and returm
to Boho thOLﬁLacﬂ*o
13.00 - 16.05 Announcements
Pricday, Sent. 21
C5.0C =~ 09.0G Travel to Banfora
C%.00 ~ 09,30 elcoma by the CLD Chicef
CY.30 ~ 11.00 Visil to C2:CI Sxperinental ddice Fields
11,00 ~ 13.00 Travel to Harfiguela Valley and sec farmers'! rice
Ticlds, itleturn to-Uanfora.
13.00 - 14,30 Lunch breaolk -
Reconmended destaurant (La Cznne Sucre)
.30 - 1530 Return to Pobo Dioul~sso
25,00 - 18.00 Drafting and finalisation ol proceedings/recommends®< s
of Scusions by Hopnorteurs ond  Uliscussion Lendoers

under guidance of l'v. G 3Boccarz, JARkDa
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Attachment 4

"WARDA SEMINAR ON INTEGRATED MANAGEMENT OF .RICE DISEABES

AND INSECT PESTS AT BOBO DIOULASSO, UPPER VOLTA
SEMINATRE DE L!'ADRAO SUR LES METHODES INTEGREES DE LUTTE
CONTRL LES MALADIES ET LES INSECTES PARASITES DY RIZ;

BOBO~-DIOULASS0O, HAUTE VOLTA
(17 - 22 Septembre 1979)

Provisional List of Particloants
Ll 3 b@ P”‘(ﬁ-‘fn ‘i.‘)l f‘Q_.(] fg: 45\,’\‘1"1 C-Lh_.-r\.‘"g

PENIN
Mr, Narcisse Djegui
I“pdfbemﬂﬂb de la Recherche Agronomigque

E?, 884
Citonou/Bénin

COTE DY'IVOIRE - IVORY COAST

Me. Bakary Vassery Ouayogode
Lntomologiste

1DESSA

BP. 635

Bouaké/Chte d* Ivoire

THE GAMTIA - . GAMBIE

Mr. Lamin Janneh
Agricultural Officer
Dept. of Agric.

Cape 3t. Mary

- Banjul/The Gambia

GUINEA-BISSAU ~ GUINEE-BISSAU

FMr. Antoanio Alcala Barbosa
Comissariat du Développemant Ryral
Directeur du Centre Rizicole -~ CONTUSOEL

‘BP. 71

Bissau/Guinée Rissay

UPPER VOLTA -~ HAUTE VOLTA

Mr, B.I. Mebie

CERCI

Farako-Ba
BOBO-Dioculasso/Haute Volta

Mr. Yacouba Sere
Phytopathologst
IR AT

BP, 32

Bobeo-Dioulzssc/Haute Veolta

6\\o
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Mr. Seydou Traore
Entomologiste

%' BP. LO3
Bobo Dioulassea/Haute Volta

Mr. Jules Aiméd Sawadogo
Ingénieur Agroncme

V CERCL

Yo BP. 540

' Bobo Dioulasso/Haute Velta

LIBE LA
Mr. Edward Findley

e - Pachnical Assistant
| \i/ Field Operation for Tecanical
2  Services Division
Ministry of Agricultre
HMonrovia/Libaria

e NIGERTA

Dr. E.A, Akinsola
N Rice Entomologist

PiB, 5042

Thadan/Nigeria

Mr. Victor Ayoola Awoderu
&, Assistant Chicf Resezrch Officer
47 PMB, 5042

Ibadan/Nigeria

Mr. Anthony Pasasi
w Senior Agric, Officer/Rice Production Specilalist
Y- Federal Department of Agriculture
Y PMB, BAT

Ibadan/Nigeria

SENECAL

Mr. Yanlhoba Bedian

Ingénieur

Minictice du Dévelceppement Rural
BP. 485

LN

LY

. Mr. . Lamin Sesay
i Ministry of Agriculture and Forestry
A Tower HiLL

Prestown/Sicrrs Laons




TOGO

Mr. Koffi Senyo Akato

Ingénieur dfAgriculture

Société de la Protection des Végétaux
BP, 1263

Cacaveli Loméd/Togo

COOPERATING INSTITUTES AND.COMUANTES

O
INSTITUSSCOOPERANTS ET SOCIETES

Mr. Ahacdou Maktar Diack
Conseiller FsO

CILES

BP, 7049
Ouagadougou/Haute Volta

Mr. Jean-Loup Notteghem
Phytopathologiste

IRAT — GERDAT

BP. 5035

Lontpellier Cedex/France

Dr Kaung Zan

IRRT liaison Scientists, Africa
ITTA

PMB. 5320

Ibadan/iligeria

Mr, Mitsuo Yoshimeki
Global PProgramme Coordinator
FAO/Ronme - Italy

Mr, Basil Anastasiadis

Davelopment Manager

FiiC International Africa and Middle East
el

Mr, £.0.1 Agwatu

Agronomist

FiiC International AG/Nigeria
P.C, Box 322
Apapa-lazos/Uiseria
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Mr. Yaya Tourdé

‘ FLFC

Y- Ingénieur Agronome

~\ 01 BP, 107
Abidjan/Céte diIvoire

Fr., P.Y, Damotte
- Ingénicur diBxpérimentation
>\ Rhéne ~ Poulenc Agrochimie AQO
BP. 258
Bingerville/C8te d!'Ivoira

Mf} ldama Coulibaly

AL EE ?’Ikp’rimqnt tion
1\ e/~ P oulenc Agro cb,m*e =
l//"( Jancrvvlle[ Gte_d'Ivoire

[ 2

e "

Mr, Michel Delabarre
Rousscel--UCLAT /PROCIDA

Ingénicur fgronome -~ Directeur de
Stetion d'Agronomie

BP. 12106

Abidjen/CGte d'Ivoire

ey

Dr./Daie‘G, Bottrell

quvp, 1tv\ £ California

Crop ¥ LOt@CulOﬂ\upPCL%lﬁs USALD -

UC/AIL Peg't uandﬂem;ﬁ% dﬁ@ Related Epvironmental

Frotictiod, Projeet,/UC - Berkeley, 9k704
/U SLA -

MR, Michel Thom=2s Portier
Coopérant Chercheur

\_'r-'_ ORSTOM

7\ BP. V51
Abidjan/Céie d!Tvoire

Mr. Andrd Pollet
Chercheur
oasiop
W( 22 Rue Dayerd Raris VITI
}XF’ GO

Dounkd/CHte d'Ivoire

Hr. Claude FMonnetl
Incénicur de Recherches
. TRAT - T'rance
_¥fA ICDOSA =~ Boualkdd
e B, 635
Jouak u/ff

N
Vi
i

e G iveoiro

A\



OBSFRVER/O3SERVATEURS

HAUTE VOLTA

¥r. BONZI S, Marcel

. Entomologiote

l\"( TRAT FARAKO-BA
BP. 32
BORO-DIOULASSO/THaute Volta

Mr, TERRIBLE Marin

Botaniste
,}‘{ Hission Catholique
! BP. 312

DOB~DIOULAS30/Hauke Volta

;Ir., ~VAY Pfﬂ s leane HGI“I’]_

“v - - / / 3
Ny g.f" s { }Ir}g" lc,l.r f nTOl“Ol'] l -
T\/ ' "_,g/ /I‘,Ls,f mn Ca r,hollqu f on Rurale \
(B v /TP, }12 e / 7 /

//ii / /e0E0inIoutasso/Eautd Vol
T - L’ //

¥me, SAULUIDI Rose HMarie
Chef de Scrvice de la Recherche Agronomique
| Direction des Services Agricoles
4 BP, 70238
OUAGATOUCOU/ Haute Volta

P
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Mr. Fomba Sehr
Assistant Research Officer

M VARDA

POB. 7
Rokupr/Sierra Leonse

Mr. €. Dembele
Assistant de Recherche

3& ADRAO

BP, 205
Mopti/Mali

Mr, Tahir Diop
IEntomologiste
Projet Spécial ADR..O
BP. 29

Rlchdrd~1o 1/5énégal

g

Mr. R.B. Kagbo
Sub-~-Re *LOﬂBl Coordinator

¥-  V.RDa

Cape St. Mary/Banjul
-The Gambia

Mr. D,C. Pankani
As51uLant Sub-Regional Coordinator
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Mr. I1.L., Conte

Ingéaicur Phytopatholcziste
Ministére de ll'igriculture
BP., 576
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NIGER

Mr. A. Bankoula

Chargé de la Recherche
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BP. 429
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Mr, S.t1, Bonzi
Entomologiste
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Attachment 5

CONCERPTS OF INTEGRATED MANAGEMENT OF CROP PESTS
WIT SPRCIAL FERENCE TO RICE®

DALY C. BOTTRELL
University of California, Rarkeley
UC/ALD Pest Managecant and Related Enviroamantal Protection Project
2288 Yultoa Streelt, Suite 310
Berkeley, Californiza 94704
USA

Integrated pest control, IPC, also known as integrated pest rmanagerzal,
is a convenienkt temm LrpquuﬂLl" us ed erransously to describie any
combination of n2asuras for control of pasts. To somz, IPC even includes
the conceplt of eradication mzrely becausz eradicatioa approachas way
engloy noxe Lhﬁn one techaigua of pca: oLap'essio-n To others, IPC

of n=2ed or condi aration o[ a]LLrnaLLve% But the neaniag of 1PC is
distinctly different

The term intcgrated past centrol originally was propesed to describe
the integration of biological and chemical coatrol mathods (Bartlett 1956,
Stern et al. 1959). In the early 1960°s, the Food and Agriculture
Organization of the United Mations adopted the tern and subsequaatly
broadznad its definition to emphasize the imtegration of all compatible
tactics into a cohasive pest managenent systen (FAO 19567). A sinilax
broad definition is us=d here. '

Integrataed past control dis o systenm of pest maqageme.t that utilizes
a varicty of biological, cultural, chemical, and physical control mathods
as chulhvd to hold pasts below cconvizically demaging 1eqels. Yirst
coasideration is givan to the use of naturally occurring nortality
elenesnts of the past envivonmant, including weather, diseases, predators,
and parasites. Artificial control measures, notably chenical pesticides,

arc cmploy
Jevels, ba
‘I .-

2
s=d on criteria developad to idz:
i

~

d only as required to reduce and naintain the pests at tolerable
atify when and vhere coantrol is
1

truly justificd. leasures that pose minimal risks to hunzas, beneficial
nontargat ocganisus, and the enviroament are soughi. The ultinate
acated past control is to manage pests in an ccononically

objactive of integ
efficicnt and enviroamentally souad manner.

By systematically spreading tho bucdan of crop pratection over &
conbination of eficcilve LOﬂLfO[ mathuds, integrated past control promisas
ricsa yield increases znd yield stability, Yor subsistonee rice farnars,
typical of nuch ol Vest Africa, TPC prozises to reduce pest losses to
their crops on a continuing basis and at tha lovest cost.

*

Paper pros=ated
nar on Tnter , =T nen3es
at Bebo Dioulasso, Upper Volia, 17-22 Szptenber 1979.
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PRINCLPLES

OF 1pC

19
idan

That integrated past control
to pest control, it 1is useful to
the IPC strategy:

J. Potentlally harwful

(5 y);_.'-J_ 3

delinzated from other approachazs
tlfy principles that charactecize

tolerable lovels of abuadan

Integrated p2st control reject
of a pest spacies necassarily justifi
infestations of some pests in the cro
rabla. lYoninjurious levals of agricu
may vrovide important souvces of food
annihilation of thasz2 orgaanisas nay s
them (o nigcate from the cropplug sys
sida eflfects. 'the

-1

1);
tha

special circumstanc
eracicatinn of pest species is
(Swmitt den Bosch 1967).

tth and van

FJd’L;LLOﬂ

s will continue to exist at

ancae

s the notion that thz mare prasencs
es acticen for control. Low lewvel
pping systen may in fact be desi-
liural insects 1nd nﬁtcs, for exanp

COIDL“LU
tha ncLUfpl eneﬁlcs or fouc
FCJ and, therefore, produce harm;ul
-ay bz a desirable goal under
f pest contro. bﬁ5¢d on

of integrated pest control

2. The agroecosystem is the management unitk.
Any nmanipulotion of an agroecosysten way aggravate pest problems

oun the one hand or cffcctively manazse
Even subtle manipulaiions nay affect
vaciety, rotation to another crop,
spacing or irrigation s chp Sbi[l
polyculiture, or chan €1
shift in the
gilven agrozcosysten,
theretore, nay be usad
but thiey may also perail

.
Se

y

man

Integrated pas
to told targeb pests to to1cghble
that nontaxrg:
and interactions of tha
affect Lba target p‘d
IPC progva Jith
strabegy L;ilizing
of tha posts (Smit

aggravate

3. Use of ratural control a

(‘11.~
from a

.
52

in

levels wniile
Kuowledga of

o’ ont

p=at populations on the other.
the pests, The change Lo a new
nge in fertilizer, nodified row
crop wmonoculture to a
pattcens may cause a rath
a crop oy greup of crops in
5 nay productively affect
in integzrated pest coulrol prog
t of new damagil.y past hierarch

~
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dras
a

ul
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e
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eS5.

F IR TN
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o

's conponaunts E
afore, is verquisite to
IPC spacialist can des!
that control or rezisulate density

1967) .

b du paninl sad,

control

(.

conhus

Integsabo:

[§
L)
T
14

©
4.

ized cxwistins factors in

la,

the ecosyste

vhizh hw"- tue p“ﬁfﬂ numericel growth: linited resouwrcas (food, space,
shelter), vaically inclanent wvoather or other hazards (heat, cold,
wvind, €Ln» b, rain), comperition within tha specios or with other plants
and aw L?W., -‘7 natusab enosnias,  Natucel cincofes moy be dnsiceilicant
in the coatrol of some poest spac’os; howswvaer, they acve highly cofi fective
against others, pavticelarly lesects and mite posts.  Althovgh pesources
ravely Gean to be do shors saphly, weanther coan ba constiitly favorable,
and cowpstitors scarce or absent, notvral ensaizs of nany ingsect and mite
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species are alwost universally present, often significantly ¢
(van den Bosch and Messengzc 1973).

lecause the combined actions of variouvs natural suppressive forces
are potentially sigulficaant agalust all pest species, ean iwportant goal

of integrated pest coalrol is to alter pest enviromaments so as to enhzance
the action of the forces. Thz procedurss entaill conservation and auy—
mentation of residert natural enemies, introduction of new natural enzoies,
use cof pest-resisting ciops and other environzeatal panipulations,

some of vhich are to be dL,qus“d during the WARDA Sealaar.

!

4. Ay cont col proc»du:; may produce objectioasble effects.

Use of chemicel pesticides has dramatizad that any single control

1re can have unexpacted "nd nadesirable consequences, But the
impropsr use of any of the alternative techaiquas, pest-resistant plant
varieties, for example, which are genarally recognized a s highly desivable
in integrated j resl control, may also produce vndesirable conssguznces,
Therefora, a pTSdeL of TPC is that any conk=ol tvcnnLqu should be
carefully considered in an ecological context both bafore and aftetr
adoprion. Tnat there is avallable today a wider array of Lecthg 125 0
greater sophistication and potency than cver before makes it extrewnsly
critical that pesi c .abrol ba approached in broad ccologzical terms
(Smith and van den Bosch 1967).

procedu

-

-
=

5. An interdisciplinavy systens approach is essential

Integrated past control, if to achieve optimal results on the
long tern, must be dntegrated successfully into the socio—econoiric
structure of the farming oparation for which developad us wall ag the
surrounding community. Successful integratioa requires dinterdisciplinary
coopzration in the rosearch and developmzat phases and also in implena

1 disciplines (viz. aztcnozy,

o the various {
tion and formula

tation. Coop=zrating specialists from sever i
econcitics, eagineering, sociology) in addition t
scilencaes are ifwportant ia collecting tha informa
the nanagezant strategy.

P—-"’J

GUIDELTNES FOR DEVELO? NG IPC PROCRAMS

. e sy

Because dovzloprment of o specific integrated pest control progcn
depends on nany variables, the kiuds of pasts invelved, resources te be
protected, cconcnic values, and availability of persoanzl, it is difficult
to establich absolute gb'k“kipps. Put the following guidelines geazcally
apply da develoning IPC prograzms, regavdless of the pest categories involvad

1. Analyza the "pest" status of each of the repubedly injuzious

siven rico field ney be dnfested with dorzens of poteatizlly

i it hawavar,

cient density to
tar (& nd ofter foaicly

harefcl pest species at any one tine.
thevs ace ravely rore thaa o feu pest s
caus> significant damage. Thess often
predis 'blc) intervols.
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Of the some 800 species of insects known to cauvse danage to xricz
(Grist and Lever 1969), fov exzuple, the mejority of them do little
damagze, often only sporadically (Bare et al. 1973). 1In tropical Zuia
about 15-20 insect spacies are considerved to be rice pasts of major
importance and regular occurrence (Pathak 1970, Pathak and byck 1973).
Rice sten berers, various lealhoppars and placthoppers, rice bugs,
rice gall mi e, rice hispa, rice leaf folder, and arnyworms and cut
worms are considered among the most destructive insects (Pathak and byck

1973).

Pests that genset JLLy recur regularly and cause economlce lusses if
not controlled are’ the fn;al point for integrated pﬂst control proprans;

th‘:' are }:_n()r.")_ as ”L C}’ p‘c' S (S-—lith ?L"J "’.n d&—_‘n 1 196/) I{USC """‘:f’
arthronod pe species lack effectlve natural ancglrz

The key pests contrast to "occasional” pests or secondary pests
which attain injurious levels only irvregulacly when conditions of the
ratural environment (e.g., optimal vesther, low incidence of natural
bioclogical control) are p- ticularcly favovable for thelir increase.
Another category of pests, "potential® pests, ifuzludes potentially
harnful species that raside at sitbaconoumic levels unless aggravated by
human manipnlaiiors of tha agroecosystein (e.v. in
d
150

-+

troduction of a2 reu
crop variety, us2 of an insecticide the bixlo"LCL1 cont rol)
vhich favor thelvr iuecrease, A final ca s asts, "migratory"
pests, is ewemplified by nigratory species (e.g., migratory arm:worrs

or locusts) that do not reside in a given agvoecosysiem but occasionally

r

5
[
I3

[

C
enter ik, somzlimes causing severoe damage.

Jien developing an integratad pest control strategy, it is
particulacly dmportant that actions faken o manoeze the focal pests, ths
key posts, do not aggrﬂ vate tha potential pests. The dwpropar uss ol
insecticides directed at Ley arthropodpests frequanitly has resulted in

the outhireak of potent idl pest species. The total fauna of key and
potential avthrepod pests in a given eproscosysten may ba likenad to an
iceburg in a body of water. The real pests (the key pe ests), thosza vwhich
usually lock effeciive natural enznl are readily recognizad -zbove the
surfoce; the potential pests, wiiich oy rnpceuenL §0~-90 percent of all

5 present, are rot readily recogni ze( and will remaia

b ]
ir natural enzolas are not destroyad

the pest 9; .

invocueons if

he

~
(SR
’_
(AR E

1
t

: <
A ship navigator viowq the vicible porr1on ¢ an icebyry as a

danzor singla to a Lally were sericus problen and, therefore,
approcches 1t cautinus '). The 170 speclalist sirmllarly should approach
the men g ant of the key pests cavtiously iu order to evoid the creatic
of po:cn‘ t2lly more serious problons.

Tre pooulation level thab doter what a reputaedly harminl
species has attained "real' post :‘.'..;'.tus is thz "econcuic threshold,”
The ccononia threshold is dolined as the a poest population
bzlow vhich the cost ol applyiarn control oeds the losses

cauvsed by the poat (Storn 1973, Glass 1975 ) 'l-hu~ul nf cconenic

threastbolds for cach of the real to any IPC progzran.
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2. Devise schuzoes for lovering equilibrium positions of key pests,

A key past varies in severity from year to year, but its avsrage
density usuxlly exceeds the economic threshold. This characteristic
. . ) ~t1 ., .
abundence is known as the pest's "equilibrium position."

Integrated past control efforts strive to nanipulate the enviroa-
went in order to raduce the key past's equilibrium position permansatly
to a level lowar than the cconoric threshold, as illustrated in Figure 1.
This reductlion may be accowplished using three primary ranagenanl compo—
nents singly or in combination:

a. Deliberate iulkroduction and establishmant of natural
enenles (parasites, pred tors, diseases) in areas
where they did not previously occur.

b. Utilization of pest-resistant varieties cf ¢
vhich causz a reduction id the pest's equll
position ot which siwply tolerate the pest
equilibrium position.

c. Modification of the past envirornmant in such a way
as to Increase thz effectiveness of the pest's
biologlcal control agents, to dsstroy its breediag,
feeding, or shelter habitat, oxr oLnerxi e to rendev
it harm1ess. Fxamples include crop rotation,
destruction of crop harvest residuzs, and soil tillage.
Pest nanagenent practices can also raise the equilibrium position

of a pes For example, vepzated applications of insecticides nay destroy
natural ¢ nehtns, thus creating a higher equilibriuvm position than when

an insect pest was regulated by its epemies. A basic feature of IPC
programs is to devise ways to lower tha equilibriva positions of major
pests while svoiding praciticas that create environmsabs favorable to

pests of secondary iwporkance,

3. Durilung ciscgency sitvatbions seek rewedial nmeasuras that
causz minicum ecological disruptions.

Utilizatilon of thz bzst couabinaticea of natural eneaies, resistaat
varietics, and eavireamental nodification nay el1n1nnLo the need for further
action against many key pests eicept ualer unusuzl citcumstances. Nearly
perrmancni control of key arthcopod and disease pests of some agriculivzal
2zrating such cultucal practices
istant cyop varieties and

crops, for crample, hes bzza achi
a2s plowing and thLng of irrigation

M
Jcons=xvaticn of natural encoy populations.

For the occusion vhen the key pests have flaved up or the scecondary
posts ave ouvt of contvol, veredial neasures nust be telen (sea Figure 1);
pesticides may Lz the only yecourse. In integratoed pest control pro Tans

selection of thu pasticide, dosage, and treatoeat btice are cavefu ] Ly
coordinited Lo avold ccological disvupiiens and otlier problens associated
with the dopr opet use of pesticides.  Feononmic tiresholds searve to idont tify

—

vien and where the recediol measures are touly justiliose
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Figure 1
Lowering the Eqguilibrivm Positicn
of a Pest

(after Rabh 1978)
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4. Devise ponitoring technilques,

Monlitoring is essential to dntegrated pest contcol. Yest pooulations
are dynamic, somelimes norce than doubling in one day or less or decraasing
at a comparable rate. DBezcause weather, crop growrh, natural cozmics,
and othew factors that aflect populutioa growth and decline ave also
chapging constantly, pest populaiions and the pavis of the environmzot
influeacing thelc abundance nust be dnspected frequently in order to.
detecmine when to apply or velax vavicus coatrol measures. Only throogh
roniltoring can the real need for control be known and ths ratural controls

naxinized.

How ronitoricg is conducted depznds vpoa the typa of pasts involvad,
environzeatal corn uLtLons, and econonic rescurces, Light traps and traos
baitoed vith natural or syathatic lures have bLaen v"nd to nmonitor a wida
varfety ol dnsects. Sore so0i ial pathogens

oL i Vs
@ 1970) and nenctodes (Barkex and hUuﬂPuﬂ 1°/L) ave detected by soil
1

f‘.

(Ba

1.
Y
samp

L

{

L-borne funzal and bac
ey
ing techniquazs. More sopli

isticated IPC monitovring schames (baing
implenanted in various devalonad countries) entail the use of computess
into vhich are fed data on past densities, natural enzodes, weathev, and
othar relevant fartors. The coi uuLch process the jufovmation then

vy, shonld be taksn to corroct @
pes L pJoHleq (Tum“ La ¢ thar wonitoriagy procedures involva

no spacial cquipnsat and very lite CXRDENSE.

OVERVITW

Perhaps only a few rice agro=cosystens and vice-pest complexzs justify
or cven redquire applications of the total spzctrum of integrated ;e st
contvol techniques, A strategy rmusi bz tailored for each past complex
vithin each discrate rvice growing area, oand that strategy will vacy fron

year to yoac dspeading on valuve of the crop in relatien to tha purchassad

[
inputs, weathar, lagislation, socilal issw and othzr factors. Althouzh
nany rice growing awveas in West Africa probably caunot justify the cosk

§

requisite to a uoowi ticatad IV0 systew, tho eccologlcal principlos of
,‘ H

tification.

1PC can ba apnliczd to the liults of ccononmic justif

"he vltiuate test 1zed past conbrol, of course, ds whather
o 1

or oo the farmzr oses H( nee, Ltha developnent of naw WWC technology
offars no roeal utility valess it ds adopted succassfully by the farmar.

Crop protaction o iy at o all levels ol rescarch and erteastion,
tharefore, rost itend to develop end to inplenent IVC prozrans

and ond LtLLize

an syston

wviich wret the ne farmers ~ad vhileh they can undars

with wo greal difficnltics,  Lvecyoas in the rice product

»—- s

L B I o

- ry 21 PRI | RS
(roszarveh aod

and the Jaroaers thenselvas) should becoms an elfective pz:":t of

xtenslon crop protactionists, agronomists, plant bLreaxders
i

. ~
L

impl

rentablon proecens.,

Yorwoars

=2 but
"

RS

ey R (o
compleras of \ CIIN
causing cryantsns) nenntodas, weods thet pests.
dwﬂuwrv" takaen to contool onw pest cable agronoale

[

anothag pist.

praciilce nay unexnactedly creale or



Farmavs also have to live vith the weather, and pazst prablers ray be
rulitiplial by wveather extreamss, It is, therefore, obvious that past cos
recamendations cannot evolve indepzndently for insects, weads, neuatoaes,
diseas=2s, or other pests nor caun optinmal pesi control policies be
developed without considering the crop-production systen as a whole.
Multipast dintegrated schznas, closely syncheoalzed and intcgratud into
optimal crop production systems, are cssanticl for long—tara succassiul
facaing., I is clear, then, thot 211 of the people involveld dn aeveloy—
Ing and dimpleusnting L}e IPC strategy nust communicot: and coupzrate.
Indzed, integratzd pest control may appenr to sona to Lz an overly

recent successful development and inpleasutation

w

amhitious goal, but th
of 1PC progcans in rice in several areas of South—Southeast Asiz ara

l-J

procs that the stratoyy is a vealistic goal in rlce of the developing world.

QS
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Pluviometriv :

‘Aucours decette quinzainelaplu-  graines et début de maturation pour
viorVioMyridest ameliorge, ce U a  [eg vanétés hatives, la ranfication et

permis ala vegétation de reprendre |y formation des grames se poursuit, peché les semissur dessurfaces im

par la crue rapide du fleuve quia em

Le niebe estsu stade formationdes  viéres traditonnelles, a été perturbie

son & ! e dens ies z0- :
q?" i:’f’{';"og ‘r?o‘rz'nsi::.anslmr 1?,_ . La culture du nz principalemsnt portantes, La vegetation va du stave
=5 eyant subliasecheresse cela Ty ng 1a région du fleuve, pour les - tallage a montaison.
quinzaine. T ) o

Dens les depariements de Nia- RAPPEL DES SURFACES ENSEMENCEES
mey, DJosso, Marads, Zinder, les plues (HECTARES) [ESTIMATION FIN JUILLET
ont ete frequdentes et sbondantes, e
la répartition a €té bonne.

L= départementde Tahoua n’a pas .
benéficte d'une pluviometnie favora. A )
ble. Les pluies n‘ontpaséte tés sbon- Déparitements -l Sargho Nigbe: Arachide Riz
dzantes en geéndral, la frequence est 1. = :
vanzbie. Lessrrondissemenisde Ty oy 831.200 | 86500 | "218.500 1900 | 22.370
houa st da Keita sonties piystouches e 600600 | 56.000 | 235000 | 15700 | 1.500
parlafanizsseetiamauvaiserepar--  Tynoua 327.500 | 184.0C0 83.000 5.380 eane
uvon des piwes. Dans le deperte-  Marady 480.500 | 268.620 220.680 77.010
ment de [hffa les pluies ont ete in- Zinder 571.600 | 156.650 | 20L.000 | 552.050
suffisantes et peir nombreuses. L ar- Difta 38.480 11.5C0 o 200 550
rondisserment de Diffa est le plus of- : : ‘ S | 3
fects par la rareré des plues, ansi gy 2.900.360 | 763770 | doL 580 | 153.620 ‘
qua le Nord du département. - » ] ;

Dans le département d'Agadzs, la
réqion d’'Ingall a eté la plus arroseée.
Le niveau de I'eau est remonte dans
les puits. ' :

Srivation ganérale des cuiturss

Sitkearan G Crlimiun e 31 da sl 1573
Sur 'ensemble d« la zone des cul- Taleg ==

tures la vagetation est satisfaisante, Montetaca foom

il exista ga et la des zones ou celle-c ) Ak

est madiocre. Froten Flemsien " g E

N : Yurene Re2a

Le mil est en cours de recolte plus .

ou mMoins avance pour les premiers Lt Pert fasauimrns

semis dans la zong sud de tous les

dépariements. Au fur et a mesure

qu# i‘'on monte vers le Nord la vage-

tation passe du stade maturation et

fiaraison grenaison a cefui de mon-

tzison £piaison e sorgho suitles me-

res stades que 12 mil avec un deco- -

lzge qui fait que Pon trouve le stade

floravson grenaison au Sud, avecun

teut début de récolte pour les varié-

tas hatives, et encore la stade tallage- .

rnontaison au Nord en passant par’ )

les stades intermédiatres au centre

A

Dans fa zone arachidiére les ara- - _
chides hatives sont en cours de ma- . A

turation, mais la plus grande partie - . . : - \\,)

\
)
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(suite de la page 22)

SITUATION PYYTOSANITAIRE

. Lts h mlle:.d-*leposu:;u:,entd-a
cégats, i2s pavsans recoltsantprﬂco-
czmznt. La lulte g2 poursuit contre

les coléoptéres nocturnes a Mains,
Cauntnarides et pucerons sont appa-
1us sur le nigbé. Lu recherche des
dortoirs d'oise2aux se npoursuit, les
rn=tnodes traditionnelles sont prati-
friaes pour sauvegarder les épis
mors. La situation phytosanitaire
n'est pas alarmante.

SMUATICH ALMENTAIAE

Lus prix des denrées alimentairas
estent fixes, rnil 80 F 12 kg, sorgho
&0 =l kg 2t nizba 140 F l2 kg.

SITIATION 233 AHRONDISSEMENT

Iithy: Pour 12 mil les stades obser-
vésvont dala floraison a la matura-
ton. Qualques villages cormnrmencent
19 recaita dans 'ou=st de Varrondis

carmant. Dautres villages sont tou-
cnas par la sécheresse, 11 dans le
sud-=est et 4 dans 12 nord,

Le sorgho de décrue commence
‘epiaison, 12 stade dominant est 1a
montaison, guant au sorgho dunaira
la rnontaison est généralisée et da-
but dniaison. Arachide et nisbé flo-
raison-formation des gousses. Le
rmaiszst3tousiesstades, delalevie
dlarécoite au bord dulac. Riztallage

gangral,

Safelarns  Lasituation du mil est
satisiaisante nalgré un début de
szchrasse au nord de 'arrondisse-
m2nt Larécolt2 ast ancours dans |
sud et 'est. A I'ouest 1a vagétation
s'aiend du stada {loraison au début
dz inaturitd. Dans 1a région de Gou-
dournaria etnord .(—‘lamm c'estl2pi-
aison- (rznaison,

Py

n

La vagétation du sorgho «st retar-
da2 parle manque d’'2au, 123 stades
Mantaison-épiaison sont génsralisés
Acachide et niahé soufirent de sa-
caarass= la floraison et la iroctifica-
tion sont les stades dominants.

{'Gaigmi s Bon dévalopnement dy
sorgha au bord du Lacles semis ont
étd 2chalonnss suivant 2 retrait des
eaux. Les premizrs sorghos semas
ESISHS =S

AR R

sont en rnontaison le stade tallage-
rontaison domine pour le mil.

BEPALTEMENT D'AGADEZ
Pluv}mnénie ‘

Les précipitations ont été plus
nornbrauses, au cours da cette guin-
zame (.urantlaqumzame précéden-

2. Larégion de In-Gali a ét2 1a plus
arrosae. Le niveau de I'eau dans les
puits est monté avec les crues des
koris.

SITUATION DES LULTURES

Les sernis de mais ont &té terminés
cette quinzainela végatation du mais
vadelaievée au début de maturation
mais la plus grande partie des surfa-
ces est au stade taliage-montaison.
il en est de rném= pour le il ot le
s0rgho.

ES {ha)

SUAFACES SEME
MY Sorgho | DAais
Agadez 15 5[ 305
Arlit - - 45
Total 15 5| 350

STTUATION PHYTOSANITAIRE

Les gerboisas causent des dégats
aux jeunes plants de mais ou déter-
rent les graines dans les régions de
Tabelot et de Azzel. Les attaques
ayanl eté constatées atempsil a ¢ié
distribué des sppats empoisonnés
aux phostoxina,

SURFALES TRAITEES

SITUATION AUMENTAIRE

La baisse de certains produits ali-
mentaires ¢2 poursuit le mil est & €6
frans le kg 2t le sargho a 55 francs
parcontre b= prix Jdu riz (200 Fle kilo)
nz hougz pas.

R S S A S B R T e S G S B A s

Un arganisme public

dans §s domainz iminisr
Un jeune office «iynamigus
veritadle outii

tu diyeinposment

L4

;
oy Miger

ONAREN]

L'OFFICE NATIONAL DES
‘AESSOURCES MINMIERES

DU NIGER MENESES AC- -
-TIVITES DANS LA BRAN-
CHE MINIERE DE LA RE-
CHERCHE, DE L'EXPLOI-
TATION LACOMM_.,CIA
LISATIOM DETOUTES LE
RESSCURCES '\/UNI’:RCD :

PHOSPHATES, URANIUM,
'MOLYBDENE, CUIVRE,

FER, CHARBONS, ETC...
Une sapie adresse au Jg»f :
Clice Nalional
cles
AV

Hasspources iVliniares

ONAREN]

7 (Miger)
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dlex 1 5300 NI
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Attachment 7

UNITEZD STATES AR MIS3ION TO NIGER

American Embassy

b.m'v ::qnlnp u-m';
)' .
." ' ‘ J })
vd N

B. P 11204

NIAMEY Dale Bott
University of Califoenia, Berkeleoy
UC/LTD Pest Hanagsnent and lelaoted
Favd atal Projeciion Project

18 Octover 1979

Dear Do

I an sending you & typed ud copy of %
vesticides nrepzred Tor HOF Iliger defore your donorinre,

It gives ne o good ideza of the framewor: of an ITE and
i1l prove o be very uselul vhes the time comes

for preozcing such a docuwnert.

e B o orhor

i
Licino- Gllicor


http:frame.or

To ! Harry Dlekhneroer
JICP Idajison wilcer

Frem & Vale G. "lott“ell ‘
Universiiy of California, Bevkeley
UG/JL[D Pasgh II nagazment and Re2latad
Ernvirormeatal Projection Yrojecs
2283 Tulien Stree S0ITC. 310
Bexrkel zy, Ceﬂ.if.’a:‘nie. 94704 (Dq.‘;)
T Octooer 1979

XLy

I am depositinyg goma material with you whick hopelnlly will be
nseful vhen yon bezin vork oun the PID {or PIDS) es reguirsd for your
ney projact a)a Accecding to the Texms of Refecence DxL,IPLW.lhittenore

{w
hadt given n2 (Ref. Siats 239662), my assizoasnt in Mom:y had two
objectivany

(L) To cvaluste local crop protection provlams end 4o

: -

identiilr possible pest J.ca.fles (zr\ Fmna

{
I beliey= I recaived enough Information from you et al in Floazy
8

&5 to cemplats dbjective {1)e TUson rehurm to the TSA lale this ponth,

1 irmeddiately w211 bagin work: on acowmdating Insecht Control Cuides elc.,
Urem the Land Crant Urniversity Coopsrative Zxiension Sermvicis, Federol
Inrtenulon snd other USDA Azomceles, and IPA which should allosy ddentaili-
cation of EP\ — Neglistered Pesiicides accepiedble o use onn fced
ciong in llger, Scme of the pests for which information yau Te uestad

occur in the USA, hence, I helicre conirel suides ond other

information T can get frem the Univerasitles/ Jo.m/.???:l sheuld nearly satlsiy
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Attacltiment 8

Hr . Jack H. Corneliug Octoher 22, 1979
Agr. Development OfFfice

TO

SUBJECT: PRaview of Posticide uge Proposed for
Nimba Rural Technology Projact,
Upper Mimba County

With reference to the attached cabile concerning pesticide use

in the subjecct Project, T visited Liberia during the pﬂ*Lod
October 15-22. Mr. Van B.S. Henders son, Project Manager, axr-
ranged for all activities related to my assxgnmcnt Ue
accompaniad me to the proposed Project area in Nimba County and
arranged sessions with personnel of Partnershiov for Product1v1tv
(PEP), the agoency to assume primary L“%pOﬂ»lbl]ltU for 1mpl men—-
tation of the Project I want to dc}nnvlngn Mr. Hende=rson's
excellent conps ratlon and help on this assigament. He devote
Wwarly an entire work week halping me on the assigmrenkt; he
cooperated fully in answering my qu°°t1on and fulfilling
requests pPCLalnan to the assignment; and he was receptive
Lo my suc Ggestions regarding pvotchde use in the pr OJeLt.

d

Ag stated in the attached cable, I was sent to Liberia to
secure essential data on pesticides, and to assist the USATD
Mission in revising the Initial Environmental Examination
(IEE) an<d in preparing the roquired Environmental Assessmant
(EA) on pesticide use. The TEE is required of all USAID Pro-
ject proposals; an EA is requiread wh@n a Project includes
assistance for the procurement ov uuk, by both, ol some pesti-
cides, as specified in PART 216 - vn‘f)m ENTAL PROCEDURES of
Reqgqulation 16 of the Code of Padnral RSJH]H*lOﬂn. Lindane,
identified in the MNimba County Project IERE sent to Washington,
is an example of such a pest¢c1du.

The U.S. Environnontal Protaction Agency [USEPA) has issued

& so-called "rebuttahle prenuwpt1on against re-registration"
(RPAR)} of Lindone, ncanin; that the pesticide probably will be
cancelleaed or Luupgldud in the USA. Under these circumstances,
in addition to the routine TEE, a detailed risk/benafit analvsis
{(i.c., th= BA) of use of the pasticide is required. Only three


http:e,,c.l].nt

other pesticides were identified in the IEE sent to Washington:
MCPA and Diazinon on swamp rice and cuprous oxide on coffee
and cocoa; use of these latter materials does not require

an BA. The use of Lindane was proposed only for coffes and
cocoa. :

However, in Nimba County last week, Mr. Hendecrson and I
learnad that PFP personnel want to vse numzrous additional
pesticides: (conceivably 25 or more) and to include crops
and animals thabt ware not identified in the IEE. ‘'These pro-
posed additions create sone problems:

One, I am not familiar with soue oF the pesticides. PFEp

could identify some only by brand name, not chemical nams,

and some could be identified only by foreign manufacture,

I must, thereforze, do some searching at USEPA before I can
determine the chemical content of +ho materials and whether

or not they are registered for use on the various crops and
aninials to b2 included in the Project. Second, some of the
pesticides proposad for use on food ¢rops in the Nimba County
Project have bzen suspended or cancelled by the USEP.i because
of potential human health effects (e.g., cancer). With others,
USEPA has issued the RPAR noted above meaning . that suspen-
sion or cancellaticn is probably imminent. The use of Lindane
on coffee and cacao may be justified; there appears to be no
acceptahle alternatives, and use of the material is reported
to be essential in preventing savere pest dezmage. If used
undazr close Project supervision and if certain other steps
coulad be followed, a .convincing Environmental Assessment nay
maeb approval.  Put I have my doubts about the justification
of Lindane and two othor p2sticides, BHC and dieldrin, on
rice, for exampla. Diazinon may be an effective alternative
for use against some rice pests; perhaps “thece are other
potential acceptable candidates. In any casa, if at all
possible, only pesticides reqgistered by USEPA for use without
restriction should be sought. Without a really convincing
argumant that acceptable alternatives do not exist, inclusion
ol other pesticides will complicate approval and implemantation
of the Project.

I belicve the folluwing procedures will be important in
Lacilitating rapid approval and implementation of the Project
and olfer them to vou.and Mr. Henderson for consideration.


http:estici.ds

Immediately upon return tc USA, I will apprigse Dr. F.W.
Whittemore, Ilood Crops Production Division, OFfice of
hgriculture, Burecau of Development Support, USAID, Washington,
D.C. 20523 (Telephione: 703:235-2310), of the pcoblem. I
sugg2st yon or Mo, Heonderson contact him if new ¢uestions arise

SOGCESTIONS ¢

(1) According to pleQInpn 216,32 (b) (1) (v) in the Brviron-
mental Procedures mentionad above if a Projaect includes
procurem=nt or usce, or both, of p@ icides, but the spacific
pesticiles Lo ba procured or usad cannot be identified at tha
time the IER is preparved, the procedures, referred to as.
Pesticide Procedures {(paragraphs 216.3 (b) (1) (1) throuun (iv),
will be followad when the “p‘lelC pesticides are identified
and before procuvement or use is authorized. Where identificatcion
of the pesticide to be procured or used doss not occur until
after Project aper approval, noither the procurement nor the
use of the peasticides shall be undertaken unless approved in
writing, by the Acsistant Administrator (or in the case of
Projects authorized at the Mission level, the Mission Dirvece
tor) who approvad the Project Papar.

I balieve these procedures iay apply to the Nimba County
Project. Presently, the specific pesticides o he p"ocured
or used cannot be identified although PFP parsonnel have

some ideas. I suggest that you request approval of the
Project with the undn“ﬂcnndrng that the procoedures for pro-
caremoni or uze of pesticides will be followed, i.e., neither
procaranent or use will be undertaken unless approved in
writing by the pecson approving the Projoect Paper.

(2)  In the intevim, I sugagast that PLP personnel take a hacd
look at their propossd use of pesticides® I will he glad
Lo assis on this task. In fact, I have prepared the guide-

linzs appenring as the scocond attachament for this purposa,
The material i goli- -explanatory; if the PfP personnel
follow my Justrucwlonm closaly and supply tha requested in-

formration scon, 1 can proceed to revise ths IEE and to com-
plote the WA, if ths latter is required. Upon return to the
USA, T will begin work impediately in identlLylng accepcable
pasticidas for use in the Project. I hope vou and Mr.
fienderson will ucge PEP personnel to get tho reguesced

material to me scon. sYou may want to send it via international
pouch. In any cass, pleaze see that it goes to me c/o Dr.

oo Whitteanro, whereabouts listed above.

L
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(3) I suggest that you and Mr. Henderson do everything
possibla to "up" the level of understanding of proper
esticide use and particularly pest management among PEP
Project personnel. As I see it, the primary problem now
is lack of expertise in the avea of integrated crop protec—
tion which includes the use of pest-resistant varieties of
crops, crop rotation, regqulation of planting dates, biological
control, and selcctive use o” pesticides. The PLP personnel,
becanse of lack of exportise in this area, have gelected
paesticides as a first lin2 of defense; by contrast, persons
trainad in modern principles of integrated crop protection
would have selocted pasticides as a last resort, only afterc
the non-chemical and cheaper mathods f control failed. I
believe this lack is a real weakness of the Project, I dis-
cussed the problem at length with PEP personnel and Mr,
Henderson and wmade several suggestions as to how the problmﬁ
nay be corracted.  Perhaps Mr. Hendecson will want to apprisa
you of thesa diSCUSHTOIS.

On tha positive side, T was iwpressed with the attitnd=ss and
capabilitics of the PfP personnal. They were receptive to ny
suggestions, and they acknowledged their lack of expartise

in principles of integrated crop protection. Con"cquenb1y,

I believe with proper guidance and assistance they will strive
to seak safe pmsriCLqu and dasirable alternatives, T like
the idea of the l'arrer Tr'nn1nq Center around which the whole
rural development Prn,ﬂﬂt is to be centered,

I greatly cnjoved my short visit in Liberia. Please feel
free to contact me anytime I can be of assistance.
Best regards. [

I
/ L‘ b('\\"

UnJ“ C. HotCLell

University of California, Berkeley

UC/ATD Prst Management and Relatad
Fnvirosmental Protection Project

2288 Fulton Strect, Suite 310

Borkeley, California 94704

Littacnmenta: (1) Cable from P.W. Whititenore o J. Cornelius
(2) Material for PEP porsonnel

co: bro MW, Whilttemore
dr. Van BUS. Henderson P
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Request For Pesticide Information
From PFP Personnel Involved in Upper
Nimba Rural Technology Projeck

* Please complete Tables 1 and 2 and roturn o Van Henderson

.18 s0on as possible.

* In Table 1, for cach pasticide, except Thuricide, list
the Trademark HNare and Active Ingredient, using Perfectan,
as sh. m, as the model euwample. Please consult the
nanafacturar's label for this information. Please print

(or preferably type) legibly.

* In Table 1, for each pesticide, place an "¥" under the
bcrop and/or aninmals (chickﬂns,.swine) to bha used. Please
list other crops (or other uses) that micght bhave been
overlooked; but please bao realistic, i.e., don't show

a use unless confident that the use is essential.

1/

* In Tablce 1, pay close attention to footnote =/ . Use
s o, oy 1/ oo, it v .

of any pnsticide noted vith =/ wili reauire special
justification. The use particularly of Perfectan (and
other forms of Tindane), BIC, and Perfelithinn (note:
this latter i1s also one) should be avoided if at all
pogsible.  Sujggesht you consult with Liberian Miniskry
of Agriculture (MOA) porsonnel abtout possible alternatives
to thos» posticides, copoecially to BHC, Perfectan, and
Diclvin for us:s on rice. Also, asnak alternatives for all

others noted with 1/, if at «ll possible. _ | \



.
-

After visit with MOA personnal and if you still feel

strongly about the need for one or more pesticides noted

with 7 in table 1, you must complete Tahle 2.

Footnote 5/ of Table 1 : If in doubt about whether or
ront is

not an animal diseasze control / a"pesticide™ qo ahead

and list the material, showing Trademarl: Name /Active

~Ingredient and the use (chickens, swine).

Note: Trecat sprceaders/sticlkers (i.e., additives to make

esticides more adhesivae) ., o if they uosre poasticides —-—
. as

listing Trademark Name/Active Tngredient and use, Also,

Table 2 is self explaratory. Consult MOA personnel if
necessary to oktain information. Any "back up" data
(publications, reports, ete.) should he provided, 1iF

available.

Ultimately, this material should be sent to Dr. F.W.
Whittemore, ¥Food Cropas Production Division, Office of
Agriculture, Bureau for Development Support, Department
State, Washington, D.C. 20523 (U.S.A.), Atkn. DALE .

BOTTRELT,.

vl
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Table 1.

(continued)

Prorosed for use on:

: Othwers
. b i i
Pesticide al o ! I '
Trademark Name/ SHEE R T ol 5§ :
. ~ . >N+ ~ T O H = i
Active Ingredient ay @ of of B~ = 2| o] o ol High 2 i g
3 - ~ L ) 1 e -: &) !-: : i
{Appearing on Label) il Bhel S5 B S B R Gl £ial A | i
Yo mpb Ry op 3P oy ¢ of m| of =l 31 =i 0= i |
A 0O o ol rl 2l o) 2 A xi I EACE IS | , :
) ‘ ; i i
I 3 : i
Lime Sulfur Sol., i ;
| | 5 é :
Zineb ! j i
! 1
1/ Maneb Y g
- . . - l 1 |
2/ Riazinon X , | !
1/ Gramexone
:
Cuprous orxida |
1/ Dithare
Benlate
Ziram "
H
Dvrene ' T
Dichlone ;
: f
1/ Thiram
3/ Bordeaux Mixturae
3/ Chesnnut
4/ Thuricide Thuricife/B,thuringiensis X YN X
- - L ) . 1
5/ Chloride of limae » :
— t
5/ Tcrmaidenvide
5/ Lead arsenate ,
-
1 v ¢

il



Footnotes for Table 1

1/ Us2 of any of these pasticides (noted with 1l/) in the
Project will requirg spacial justification. If at all
posisible, thay should be avoided in order to assure greater
chances for approval of the Project. It is particularly
important to avoid use of Perfectan, Tindan=, Dieldrin,
BHC, and Perfekthion which already have been suspended

or cancalled by the 1.8, Environmantal Protection Agéncy
ot probably soon will ba because of evidence that they
causa cancer or other harmful effects. IFf PEP Personnel
feel strongly that any of the pesticides noted with 1/
mast be used in the Project, then they must complete

Table 2, giviang all necassary details,

2/ Diazinon is used in some West African countries to
control stem rorers in lowland irrigatod rice. Thefefore,
it is boing proposed here for used in the Project since
its use doas not enkail particularly rigid justiflcation.
If at all poassible, it should bc used in place of

Lindane, and parhavs Dieldrin on rice.

3/ Eordeaux mirture and Cheshnut are to be used only
cxperimently.

: others are
4/ Tiuricide (which is ene trademark name;/Riotrol and

and Dipal) contains khe inseck binlogical control aqgent

Q
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Bacillus Thurinaiensis (note: PFP personnel are not requirasd

to list any more for active in redisnt). It is proposed
Y g L

here ag 2 material that PFP shonld be encouragerd to exanmine

experimentally. Insofar as ¥novn, it affects only the
target insect pests (variousg caterpillars on-. a - variety

of crops) and causes no harm to humans.

5/ The use of the

m

2 materials must be described if they
are to he usad to control animal or plank pests, i.e.,
insects, wezeds, plant pathogeans, plant nematodes. Poultry
disecase control and animal_disease control agents are

xempted (i.e., description of use not necessary) .
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n Table 1. Note Nypothetical Example Offered.

N

Rate
Cropa on Trademarly/ and
which to Active 7 Method volume When Justification
e used 1, Ingredient of per appliecd for use,
Pesticide (Be specific)™~ Formulatidn Applying- unit ) comments
phothetical Svioet Back-tack 0.5 L=, I MOA kelieves
amgle (2} corn {only) Hypothetical spraver Active i Application, essential
Zxample (R)/ Irgredient when plants for produc-
50% Lindane Pesticide are in d4- tion to con-
Emulsifiable per Acra/ ! leaf stage trol the pink
coricentrate i cutworm, )
Total 5 qal. Pinki Cut-
sprav solu- worm; No
tion per known Che-
acro 2 mical Alter-
. —_ natives; will
0.75 LB./ i 2nd be used under
\ Application, careful
Total 7 qal.\ at surervision;
appearance etc.

t

1

£ lse
tabhle

“r

-

l/ Don't just list “"vegetables” or "tree crops”; ke specific to crop or crops.

2/ Be exact, giving rate of active ingredient (not total ingredient) to be applied
per acre, per tree, ctc.,



Attachment 9

ENVIRONMENTAL ASSESSMENT O¥ PESTICIDE USE

Project title: Nimba Rural Technology

Location: Nimba County, Liberia

Eunvironmental Assessment
prepared by: Dale G. Bottrell
UC/AID Pest Management and Related
Environmental Protection Project
2288 Tulton Street, Suite 310
Berkeley, California 94704 (USA)
Telephone: 415/642~9950

Ny



This Environmental Assessment (FA) was prepared under the
direction of Dr. F. W. Whittemore, Euvironmental Coordinator, Office
of Agriculture, Development Support Bureau, A{I.D., Jashington, D.C.
Dr. Whittemore and Mr. Carroll W. Collier, also of the Office of
Agricultuce, provided comments on an earlier draft of the EA which
vere incorporated here.

In October 1979, I visited Liberia to secure information required
to prepare the FA. Personnel of the A.L.D. Mission to Liberia din
Monrovia, the Partuership for Productivity Foundation (PF¥P) in Yckepa,
and the lMinistry of Agriculture in Monrovia provided background
information on tha project, current pesticide use in the project
arca, and the proposed actions involving pesticide use. PFP, a
U.S.-based private agency, will be the project's primavy implemanting
agency. PIFP personnel in Liberia and in Washington, D.C. cooperated
fully in providing information required to prepare the EA.

Dale . Bottrell
December 21, 1979
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1. INTRODUCTION
1.1. A.1.D. Environmental Procedures

In accordance with the National Environmental Policy Act of 1969
and relevant policies of the Agency for International Development,
Environmental Procedures™ were developed and published by A.L.D. in
the Federal Register to insure that environmental factors and values
are integrated into the decision making process aud to assign responsi-
bility within the Agency for assessing the cenvironmental offects of
A.L.D.'s actions,

It is A.T.D. policy:2

(1) to ensure that the environmental consequences of proposed

' financed activities are identified and considered by A.I.D.
and the host country prior to a final decision to proceed,
and that appropriate environmental safeguards are adopted;

(2) to assist in strengthening the indigenous capabilities of
developing countries to appreciate and evaluate the potential
environmental effects of proposed development strategies and
projects, and to select, implement, and manage effective
environmental protection measures, and;

(3) to identify dimpacts resulting from its actions upon the
envivonment including those elements of the world biosphere
which are the common natural and cultural heritage of
nankind.

As a geaeral principle, responsibilities for environmental decisious
will be similar to normal A.I.D. organizational responsibilities so that
an environmental awareitess will permeate the entire organization and
environmental considerations will be weighed with others in an integzrated
manner at each level of responsibility. Each A.I.D. official empowearead
to authorize funds will be responsible to the Administrator for imple-

nenting these procedures and obtaining and managing the required resources.

1.2, Pesticide Procedures

Except as provided in paragraph 216.3(b)(2) of Environmental Pro-
cedures, all proposad projects involving assistance for the procuremant
or use, or both, of pesticides shall be subject to Pesticide Procedures

lPart 216-Environmental Procedures of Regulation 16 of the Code of
Federal Regulations.

2Paragraph 216.1(b) of Environmental Procedures.

3Paragraph 216.4(a) of FEnvironmental Procedures.



prescribed in paragraph 216.3(b) (1) (i) through (v). The Initial Environ-
mental Examination for the project shall include a separate section
evaluating the economic, social and environmental risks and benefits

of the plauned pesticide use to determine whelher the use may resualt

in significant environmental impact. When q/project includes assistaance
for the procurement or use, or both, of any’pesticide registered for

the same or similar uses in the United States but the proposed use is
restricted ‘by the U.5. Enviconmeatal Protection Agency (USEPA) on the
basis of user hazard, the procedures set Forth in paragraph 215.3(b) (b)
(1) (1) will be followed. 1In addition, the Initial Envitonmental
Examination will include an evaluation of the user hazards associated
with the proposed USEPA restricted uses to ensure that the implementation
plan wvhich is contained in the Project Paper incorporaites provisions for
raking the reciplient government aware of these risks and providing, if
necessary, such technical agsistance as way be requirad to mitigate
thesz risks. Tf the project includes assistance for the procurement or
us2, or both, of any pesticide otlier than one registeced for general usa
or for restricted use on the basis of user hazard or any pesticide for
which & notice of rebuttable presumption anainst registration (RPAR),
notice of intent to caacel, or notice of intent to suspend has been
issued by USEVA, aun Environmental Assessment or Environmental Inpact
Statement must be preparad as spacified in paragraph 216.3(b) (L) (iii)..

1.3 Rationale for Environmenlt Assessment

Table 1 shows pesticides proposed for use in the Nimba Rural
Technology project in Liberia. Although the current regulatory status
of the pesiicides proposed for use jin this project does not require
the preparatlon of an Puvironmsntal Assessment (EA), two of the
pesticides, Sevin (carbaryl) and Gramoxone (paraquat), are under
pre-RPAR review. Accordingly, to preclude the necessity of preparing
an EA at a later date, if either or both pesticides bacore subject
to an RPAR, an EA has been prepared at this time and is provided herein.

2. PROJECT DESCRIPTION AND PACKGROUND
2.1, Introduction

It is proposad to make a graut of $2,959,000 to the Partnership
for Productivity Foundation (PFP) over a S-year period to -carrv out a
program in rural industry aud apgricultural rural developmaut. PFP is
a U.S.-based private and voluntary agency that has been working in
Liberia for approzimately 5 years. The agency is based in Yekepa,
Liberia, the site of the TAMCO iron ore nining concession, 50 parcent
of which is ownad by the Covernment of TLiberia. LAMCO requested PFP
to carry out a.program to diversify the ecouomic base of the nining area.
In the past five years, PFP las assisted a wide range of enterprisses
through manageciol training and assistance, credit, and techuical guideuce.

2.2 The Project

Funds provided under this project will be usad to: (1) expand and

extend PP’y existing services in rural industry and appropriate

W !



TABLY 1.

PESTTICIDES PROPOSED FOR UST IN NIMBA

RUTAL TECINCLOGY PROJECT, UPPER NIMBA COUNTY, LIBERIA

x-Prorposed {or use on:
T-Tolerance establisked on:
E-Exenpted from requirement
¢f telerance on:
ACUTE RPAR
PESTICIDE ORAL OR - 5 ; -
Trade Name and LD 50 1 RESTRICTED o el g BISIS 1 | = ) I
Comrion Name Action (mg/ke) STATUS RS IEER SlERNER 3
S D2 G s i g IS 1 S
. AS[CIS DO IS 12 K = (e
Mozap Nematicide 61.5 2 XX X IXIXIxixy Ixp oix To be used experimentally only. Dilute in
(ethoprop) Soil T T T water, spread on soil and mix thoroughly;
Insecticide applied to seed bed, separation bed, ard
planting bed. Applied at rates rrescribed
on label.
Basamid - Granular Ncinaticide 500 -
X|X X XIXIXiXx X a
(dazomer) Slimicide (rat) a Same as above
Sevin Insccticide 500 Pre-RPAR XX XX XXX} |x Back pack sprayer. Applied at rates
(carbaryl) (female rat) review T T|TITl IT| [T prescribed on label.
Diazinen Insecticide 300-400 X X Back pack sprayer. Applied at rates
(diazinen) Nematicide (rat) T prescribed on label.
Gramexone Contact 150 Restricted; X Back pack sprayer. Applied 2x yearly. Used
(paraquat) Lierbicide (rat) Pre-RPAR review only on bunds surrounding lowland rice paddies
and desic- ‘and land being cleared for upland rice pro-
cant duction. Applied at rates prescribed on label
bloay Herbicide 700-800 X Back pack sprayer. Applied 2x yearly at rates
(HMCPA) (rat) praoscribed on label.
Cooper Oxide Protective ? Xt | X Back pack sprayer or manual duster. Applied
(cuprous oxide) Fungicide E E 3x yearly at rates prescribed on label.
1SOURCE: Farm Chemicals Handbook. 1979. Meister Publ. Co.

20n August 1, 1979, USLPA preposed that cmulsifiable concentrates 402 and greater

of etheprop be restricted and all granular and fertilizer
formulations be evaluated to determine need for restricted classification.

=
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technology, and (2) initiate a major program to raise the income and
living standard of approzimately 5000 subsistence farm families in
the project area. o

The project also will seek to organize village development
committees that function to implement village self-help activities.
The project will be carried out in the two northern-most clan areas
of Nimba County. The project will encompass an area of approximately
1800 square Lilometers. It includes the urban population at Yekepa,
estimated at 30,000. The human population dersity of the rural arca
averages 15-27 per square kilometer.

2.2.1 Rural Industries

1. Small business management training

2. Management consultancy services, including bookkeeping
services and accounting training

3. Lconomic and feasibility studies

4.  HMarket developrent services

5. Financial assistunce (credit)

2,2.2, Appropriate Technology

1. Research and development

2. - Pilot projects to determine technical and economic
feasibility; once proven, they would then be spun-off
to the private sector.

3. Maintenance training

4, Technical back-stopping and support for those operations
spun-off to the private sector

5. Tmproved, low-cost building technology and contractor
training

2.2.3. Cooperative and Agribusiness Developnent

Cooperative organization and support

Input supply

Agribusiness development

Credit

Marketing

Coutract services (land preparation, clearing, spraying,
scedling delivary)

AUV W N =

2.2.4. Farmar Training

1. Oparation of a demonstration and training farm where short
term residential training will be carried out

. Rural development skills trainiog '

. In-service training for cxteasion staff

. Varietal trials

. Seod multiplication

. Student intern program

oV L1 XL N
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2,2.5. Extension Services and Rural Development

-
' -~

1. On~farm extension ;o

2, Organization of village development’committee to organize
and implemeat self-help activitie§/

3. Support for self-help activitiecs

3. THE ENVIRONMENTAL SETTING

The project area is mainly rolling upland; a small portion is
hilly or mountainous. The valley bottoms of the dense dendritic drainaze
system are swampy. The difference in altitude between the valley bottoms
and upland areas is small, normally 10-50 meters. Terralsols cover most
of the projcct area. The hills support mainly shallow soils. A maia
characteristic of the upland soils is a gravel layer with altecnating
depth and thickness which prevents root development.

The agricultural potential of the soils is low to nmoderate. The
potentizl for rice production is high in the swamps which encompass
about 6 percent of the project area. The project will emphasize the
use of techniques that ivcrease the yields of rice in the swampy arcas.

The climate of the project area is governed by the movement of a
belt of clouds and rain called the Intertropical Convevgeace Zone (ITCZ).
The ITCZ moves northward over the project avea in spring and sunmmer and
southward iu the autumn and winter. The rainy season lasts from April
to October. The driest months are Decembec, Januacy, and February.
Average annual rainfall is between 2300 and 2700 millimeters.

The averaga annual teuperature is about 26°C; there is little
vaciation fu the average montchly temperatures. The temperature during
the rainy secason is suitable for agricultural production. The average
relative humidity is liigh througzhout the year. Annual evaporation is
estimated between 1400 and 1600 millimeters., Solar radiation is low
because of cloud cover during the raiuy season and dust during the dry
season; photosynthasis Lhus is reduced, having a nepgative effect on
yields, especially in the dry season.

The native vegatation is tropical rain forest. About 10 percent
of the total laud in the project avea is now being cultivated; about
95 percent of the cultivated land is occupied by small-scale farmars
who cmploy a wide variely of production practices. Shifting cultivation
is common, with upland rice being planted and followed by fallow periods
of 7-10 yeoars. Some supplementavy food crops also are grown. Some of
the better laund on flatter areas is planted to coffee and cacao. The
valley bottoms of the project arca are planted to swamp rice and other
food crops.

The average sizc of the small farms on which the project will focus
is about 1.5 hectarcs. Tribal tenure predominates. Land shortage is
not a major problem in the project avea. An estinated 5000 farm fanilies
reside dn the project avea. The average farm household has 7.7 members
and a labor cquivaleal of 3.7 persons.



The swall-scale farmer's farming operation now is typically one
of subsistence production characterized by minimal agricultural
inputs, low yield levels, and low marketable suipluses. 'The main
activity is the cultivation of upland rice usad mositly for home
consumption. Rice is grown on about 50 perceat of the cultivated
land. About 25 percent of the cultivated land is planted to coffee
and cacao, 14 percent to cassava, aud 11 percent to vegelables.

4. LONG-TLERM PROJIECT OBJLECTIVES

A primary goal of the Government of Liberia 1s to achieve self-
sufticiency din rice production in tlhe early 1980's. The potential
for increasing rice production in thea project area is cspecially good
but the level of techuology heing applied restricts production to
subsistence levels., Less than 1 percent of the farmers use fertilizer
and less than 2 percenk use dmproved seed.

The project will provide the training, inputs, and warketing
facilitlies to assist the farmers to increase the production of rice
and other crops now being grown and to introduce new food crops. The
introduction of supplementary food crops holds snecial promise for
improving hwaan nutvition in the arca and for increasiug the dincreemental
incomz of small {armers.

With nodern technology, it is estimated that facmers in the project
arca can double the present crop yields. Rice and tree crops are
thought to offer the greatest potential for most small farmers in the
area aid to contribute most in maeting ths national goal of self- -
sufficiency.

5. PROPOSED ACTION RELATIVE TO SECTION 216.5 (¢) OF THE
ENVIRONMENTAL PROCEDURES

5.1. Present Pesticide Use in Project Area

As ne' »d abova, about 10 percent of the land in the project area
is presently being cultivated. The major crops in tha area (cacao,
coffee, rice, vegetables) now encomnass a total of about 790-870
hectares (refoer to Table 2). An objective of the project is to expand
the area in which thess crops are grown; the d-year targaet is to
increase cacao, cofice, rice, and vegetables from the present level to
about 2025 hoactares.  Pesticides currently are being used on a small
portion of thase crops. PFP personael estimate that 10 psrcent of the
cacao is bring treated with insccticides, 15 percent with funglceides
and 15 percent with herbicides; 5 percent of the coffce is Dbeing
treated with herbicides and 5 percent with fungicides; 10 percent of
the lowland, irrigated rice in beiug treated with dnsscticides and
30 percent vith herbicides; and 20 percent of the vegetables is being
treated with insacticides and/or fungicides,

U
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n pesticides

cent of hectares now

Crop recent Tive year target
10 -~ insecticides
Cacac 61 243 10 ~ fungicides
15 - herbicides
5 = herticides
Coffee 243 810 herbici
5 - fungicides
Rice? 405456 810 10 - ‘nsecticides
30 ~ herbicides
Vegetables 31 162 20 - insecticides/fungicides

"The list shows only those crops to be included in the project and treated with pesticides.

Estimotes only for leowland irrigated rice; double~cropped each year. Upland rice normally
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is not treated with pe
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5.2, Auticipated Effect of Project on Pesticide Use in Project Arca

Though an objective of the project is to increase the area being
planted to the major crops, PFP paersonnel do not anticipate a corre-
spoading increase in the percent of the cropping area treated with
pesticides. Economics and low yielding potential will prohibit the
use of pesticides on much of the agricultural land. Further, PFP
personnel believe that traditional, non-chemical pest contvol techniques
(e.g., destruction of postharvest residues, crop rotations, hand
wveeding, planting vegetables in new and uninfested areas) are applicable
throughout moch of the area, aud these techniques will ba cncouraged.

RECOMMENDATION:

Project pevsornel should maintain accurate records on the kinds
and amounts of pesticides being used on cacao, coffee, rice, and various
vegetables in the project area. A base-line survey should be conducted
‘at the beginning of the project; the survey should Dbe repezated cvery
year of the project to reflect changes in crop hectares and any changes
in pesticide use paltterns.

Project personnel should cncourage the use of the traditional, non-
chemical control techuiques known to be effective. Pesticides should
be recommended only when definitive data demonstrate their superiority
to the non-chemlical control technlques; pesticides that pose minimal
risk to humans, bzneficial non-target organisms, and the environment
should De sought and ecncouraged. The use of any pesticide should be
based on cconomic criteria to determine when and where control is truly
Justified,

5.3 Procedures Prescribad in Paragraph 216.3(b) (1) (i) of
Environmenial Procedures

() The USEPA registratioa status of the requested pesticides.

Pesticides requested by PFP [or usz in the project are shown in
Table 1. Were, comwon names of the pesticides will ba used. Crops
treated with pesticides in the project (Table 1) will be used for Lhuman
or animal consumption only if appropriate tolerances have been establishad
by USERA (or recommendad by the Food and Agriculture Organizalion/World
Health Organization) and when the rates and frequency of application,
together with the prescvibed preharvest intervals, do not result in
residucs exceading stich tolerancos.

Two of the pasticides, cthoprop and dazomet, are proposad for
cxperinental puvposes only; they will be used for research or limited
field evaluation purposes by or under the supervision of project

personiel.

As noted in footnote 2 of Table 1, on August 1, 1979, USEPA proposed
that cmulsiliable concentrates, 40 percent and greater, of ethoprop be
restricted because of dits acute dermal toxicity; and USEPA proposed that
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all granular and fertilizer formulations be evaluated to determine
the need for restricted classification. Tolerances have not been
established for dazomet on any crops to be grown on soil treated with
the pesticide.

Carbaryl ic proposed for use on vegetable crops shown in Table 1.
and also rice. The insecticide is registercd by USEPA for general use
on all of these crops except onion (it will be used experimentally
only on onion, appliad by or under the supervision of project personnel,
aird the treated onion plan.s will not be used for buman or animal
consumption).

Carbaryl currently is undergoing Pre-RPAR review by USEPA on the
basis that it may caase teratogenicity (abnormal formation of fetus)
and [etotoxicity (tozicily to feltus) in experimental aniwnals.

Diazinon is proposed for use on onion and is registered for that
crop. It is also proposad for use on rice. Diazinon is uot registered
by tha USEPA for use on rice altheugh it is registered for use on numzrous
other food crops. It currently is usad on lowland drrigated rice in much
of West Africa. The material was approved for use on rice in a similar
AJL.D. project in Liberia (lofa and Bong counties). No known adverse
e¢ffects to the environmznt or humans resulted from this use.

Paraquat is propesed for use to clear vegetation from "bunds," the
earthen arcas separating or surrounding irrigated rice paddies, and
from land bezing clearaed for upland rice production. Paraquat is very
poisonous to humans and can causa death if swallowed. Tnhalation and/or

ingestion of the naterial way cause irreversible lung damage.

-—

The dichloride sale of paraquat is freely soluble in water. Tt is
strongly absorbed and inactivated by soil particles. The formulation and
concentration proposed for use in the project have been classified by
USEPA for restricted use and are Limited to use by or under the dirvect
supervision of a certificd applicator. Further, the pesticide is uander-
going Pre-RPAR review hy USFPA on the basis of its known or suspected
adverse cffects (e.g., acute tomic effects, chronic eifects, reduced
fertility, cuvirvonnmzntal coffects.)

MCPA di¢ proposed for use on ivrigated rice. Ther herbicide is now
usad on an estinmated 30 percent of the irrigated rice din Upper Nimba
Couuty. Though not registered by USEPA for use on rice, the material
was approved for use dn a similar A.L.D. project (1ofa and Bong
countics) in Libaria; o known adverse effects to the envivonment or
humans resultaed.

Cuprous oxidze, a fungicide, is proposed for use on cacao and coffee.
The pesticide is not registercd by USEPA for use on either of these
crops, buat dis cxmenpted from requirements of tolerance. The waterial
vaas approvad feor use on the two crops in a similar A,I.D. project (Lofa
and Bong counties); no kuown adverse effects to the environment or humans
resulted.
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(b) The basis for selection of the requested pestlcides.

The proposed pesticides are available in Liberia, and all are
approved for use prescribed herein by the Liberia Ministry of Agriculture,
When possible, only pesticides registered by USEPA for use without
restriction (without active or proposed regulatory action) were selectnd,
or materials (MCPA, diazinon, cuprous oxide) approved for similar A.I.D.
projects din Liberla (Lofa and Bung counties) were selectod. Ethoprop
and dazomet soil sterilants will be employed only for experimental
purposes to demonstrate to farmers the advantage of planting vegetables
on s0il free of pest newatodes and insects. Carbaryl and diazinon were
selected on the basis of their low mawmalion toxicity. ‘fhere is uo known
cost effcctive alternative to paraquat for the use proposed hereia.

(¢) The extent to which the proposed pesticide use is
part of an intcegrated pest management program

There has been wo major effort to develop holistic systems of
integrated pest management (IPM) in Liberia. FEconomic thresholds have
not been cstablished for a broad range of pests; economic criteria for
pest control are generally lacking; the value of natural enemies hag
not becn determinzd; there has been no work to seek ecologically
selective pesticides; and there are 1o organized systematic pest
monitoriag or surveillance systems for any crop. Therefore, operational
IPi systems are not aniicipated for Liberia in the foresceable future.

The project affords an opportunity to begin work on some of the
foundation components of IPM, viz. identification of the major past
species and determination of economic thresholds for the pests; deter-
wination of the mininum effective dosages of pesticides that provade
satisfactory pest control while sparing important natural enemies of
wajor pests; development of simple pest monitoring techniques that
“extension personael, farmers, and others involved in the crop production
system can understand aud use in IPM programs with no difficulty; aund
initiation of training and "public awarcness" programs on the principles
and application of IPM and the propa2v use of pesticides.

The lack of crop protection specialists properly trained in
ecological principles of post management is the chicef obstacle slowing
progress in IPM in Liheria and other countries of West Africa. Deing
cogiizant of this, the West Africa Rice Development Association (WARDA),
headquartered in Monrovia, recently organized a seminar in Bobo
Dioulasso, Upper Volta to rovicw the status and prospects of IPM in rice
in Vest Africa. WARDA currently is determining interest and funding
mechanisms required to initicte a program for the development and
implemzutation of IPM in rice in the regioa.

FAO, A.T.D., and other dinternational organizations are sponsoring
gome research on the development of IPM systems for various crops in the
reglon.  However, intecnotional cofforts in 1PM in the region are
minimil, and there are virtuslly no cfforts in IPM in Liberia.
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Because of this lack of expertise dn IPM there is a tendency
to promotc pesticides as a firet line of defense against pests,
espacially din highly productive areas being developed for agriculture.
By contrast, persons trained in dntegratad pest managenent ~ould
lean more heavily on the use of non-chemical .methods of control.,
using pesticides only aflter the non-chemical and cheaper methods
failed to provide effective control. '

RECOMMENDATIONS:

The A.L.D. nission to Liberia and the Regional Economic Develop~
ment Service Organization/West Africa, in Abidjan, should support
efforts of WARDA to promote increased emphasis on the development and
implemzntation of ictegrated pest management of rice iu Liberia and
other WARDA member countries in West Africa.

A.I.D. should sponsor a training program for PTFP employee, Mr. Buxton
Cooper, in pesticide management and ecological principles of pest control.
Mr. Cooper is a native Liberian din charge of developing pest control
recommnendations and pesticide training programs for the Nimba Rural
Technology project. The training prograa should not exceed a period of
three months in the USA under the direction of the UC/AID Pest
Management and Related Invironmental Protection Project, Universilty
of California, Berkeley.

The iatensive training program should be geared to allow maximum
exposure to the principles of IPM (via discussions with and lectures by
experts in the ficld) and proper use of pesticides, including familiari-
zation with A.T.D. regulations on pesticides and the USEPA certified
applicator program. UC/ALD Project personnel and Dr. F. V. Wiitterore,
Euvironnental Coordinator, Office of Agriculture, A.I1.D., Washington,
D.C., should begin immadiately to work out details for his trainiug in
the USA. The idea of such a training program has been discussed with
and is supported by Mr. Cooper, PFP personnel, and A.I.D. personnel in
Monrovia.

Upon completion of the trainiug program in the USA, Mr. Buxton
should be appointed as project coordinator for pesticides aud pest
management; a major responsibility would be to coordinate training
programs at the Farmer Demonstration Center [refer (d)(2) below].

(d) The proposed method or methods of application, including
availability of appropriate application and safety
equipment.

Pesticides will be used in the project at three levelu:

(1) Experimental: Application will be made by project personnel
to small dggéﬁﬂaﬂﬁfﬁ—}ﬂots of the Tarmar Training Center [refer (2)
below]. Pesticides will be applicd by back-pack sprayers, manual dusters,
or granule applicators. Project pecsonnel have access to employee safoty
gloves, masks, boots, and other protective apparel; nse of these safety

materialy will be enforced.
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(2) TFarmer Demonstrations: PIP in cooperation with the Ministcey
of Agriculture of Liberia manages a Farmer Training Center which serves
as a primary means for farmer cducation in the project arca. The
Center periodically offers training programs on the proper methods
for applying pesticides, iuncluding safety. Part of the training calls
for the farmers thamselves to apply pesticides at the Ceater while betiug
supervised by project parsonnel. In addition, the farmers are instructed
on procedures for calibrating back-pack sprayers, disposing of pasticide
containers and leflt-over pesticides, and for avoiding unnecessary hazards
from handling the pesticides.

(3) TFavaer Ficeld Applications: Once the farmers have satisfactorily
completed the pesticide training programs at the Farmer Trailnine Center
< O o 2>

) [ 2ot

they are grauted permission to apply pesticides on their own farns.

Only one farm supply store in Nimba County sells pesticides; PFP
controls tha entire stock and will sell pesticidas only to farmers who
‘have satisfactorily completed the pesticide training programs. The
store sells all the protective devices recommended to ensure safety.

A responsibilitcy of PFP extension workers operating out of the
Farmer Traianiug Center is to follow the progress of the trained
farnmers; proper use of safcety apparel and devices and disposal of used

esticide containers aad left-over pesticides are strossad.

(¢) Any acute and long-term toxicological hazards, either
human or envivonmental, associated with the proposed use
and measures available to minimize such hazards.

Any pesticide, if improperly used, can cause harm to humans and
the euvironment. The use of some pesticides, especially insecticldes,
may have harmiul cffects on benaficial pollinators (honey bees, wild

bees, and other insect species) and natural enemics (parasites, prodators,
and beneficial duscet diseasz agents). Somz of the pesticides proposed
for use iun tha project pose greater risks than others.

Ethoprop has an acute oral toxicity (to rats) of 61.5 ug/kg and
an acute dermal toxicity (Lo rabbits) of 26 wg/lg. FEmulsifiable concen-
trates in cxacess of 40 percont active ingeedient present high risks
because of the acute dermal toxicity. This naterial will be used only
experinentally as a soil sterilant to control nematodes and will be
applied under the supervision of project personnel. The other material,
dazomazt, proposad for sinilar use, is less toxic, but it is not
registerad for use in the USA on the crops listed in Table 1. It will
be used only expecinsntally, and crops grown in experimental plots
treatad with the material will not be consumed by humans or livestock.

Ac discussed, paraquat is highly toxic to humans and may cause

harniul effcets to the eavironment. It should be used only under strict
supervigion by trained professional personnel.

)
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MCPA, cuprous oxide, aad diazinon, if used properly at rates
recomrended on the manufacturer's labels, present few potential
hazards to humans or the environment, insofar as known.

Carbaryl has a low tomocity to mammals: if is widely used in the
USA and many other countries by hemeowners, '1lanLru, and farmers.
1t is highly toxic to honey hoes and other poLJLndror ;_and should
not be used near beehives or vhere boes ara actively foraging; its
use may cauvse the destrvction of berelicial dusects inportant in regu-
lating the denqﬂ&ifﬂ??mme ingect posts.

As noted, USEPA has placed carbacyl on the Pre-RPAR list on the
basis of evidence that it may cause teratogenicity of fetotoxicity.
Projeci pezrsonael should keep abreast of any subsequent USEPA ruling
carbacyl.

RECOMMENDAYTONS

All project personnel involved in the use of pesticides shown in
Table 1 should bhe thoroughly informed of the potential hazards.  The
project wvanagers should enforce, among project personnel and farmer
cooperators, the use of essentizl protective apparel, proper storage
of pesticides and application equipment, and proper dis posal of used
pesticide contaiuers and left--over pesticides. Project personnal should
ensurce that instructions and precautions, including statements regavding
the tire of re-entry into the ficlds after pesticide application and
the number of days between application and crop lharvest as specified
on the pe bf'LLd@ label, are cuforced.

A nedical doctor, Dr. Kell B. Jakobsen, M.D., employed by tha
LAMCO JV Operating Company Madical Department in Yekepa, where the
project is to ba heoadquartered, serves as Public Health Officer for
this avea of Libaria. He lLas experience in the field of clinical
diagnosis of pesticide poisoning aud treatment. It is recommended that
PrpP pvxbonn¢l appraise Dr. Jakobsen of pesticides to be used in the
project. all times during the project he should have access to an
updated Jn it of pesticidzs being used din the project and also toxico-
logical information on each pesticide as supplied by its manufacturer.
Project personnel should requesi his advice concerning human health
hazards with pesticida use and precautionary steps to mitigate these
hazards,

The herbicide pavaquat probably presants the greatest toxicological
hazard of any pesticide proposad for use in the project. The material
shonld b2 used only under sirict supcervision by twained professicnal

1‘.':111:1nl.(_- through the farm supply store

staflf. Tt should not be made
for purchs by Farmars. All p*cdquat use should be formulated with

a wa ming o:doranl hJVLlu 2 woacapton like oJur or cqu1valent

Paraguat will be used to clear vegetation from carthen bunds
scpacating and surrounding dvrigated rice paddies and to remove vege-
tation from noa-cultivated land being cleared for upland rice productioa.
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Project: personnel should ensure that the material is applied selectively
to these target arcas and steps ave taken to prevent its drift out of
the area. The pesticide does not accumulate in the soil and breaks

down rapidly. But farmers, workevs, other humans, and livestock should
not be allowad to enter the trcated area unti}'nftcr there is reasonable
assurance, based on information on the pesticdide's label, that harmful
residues have disappeared. ’

Project personnel should casure that crops treated with pesticides
for which appropriate tolerances have not been established by USEPA
(or recomuznded by TAQ,VH0) are not used for human or animal consumption.

Finally, project personael should make the Liberian government
aware of the potentlal hazards associated with use of pesticides in the
project. '

(£) The effectiveness of the requested pesticides for
the proposed usa.

The pesticides proposed for the project were selected because of
their Lnown effectiveness in varions arveas of Liberia or in other
countries. No g .antitative data coxist on the efliciency of the pesti-
cides in the project arca. PIP recently iunitiated a study to determine
the costs/benefits of agricultural inputs, including pesticides, on
farres In the arca, but results from the study are inconplete.

The Minlstry of Agriculture in Liberia endorses the use of all
pesticides proposed for the project.

(¢) Cowpatibility of the proposad pesticides with target
and non-targ=t ecosystems.

[See discussion of (¢) above]

(h) The conditions under which the pesticide is to ba used,
including climate, flora, fauna, geography, hydrology,
and soils.

(Sce discussion of 3 above)

(1) The availability and cffectivenass of other pesticides
or non--chemical control methods.

Due to lack of quantitative data on pasticide efficacy in Liberia,
it dis not poszible to compare the effectiveness of the pesticides
proposed for the project with alternative pesticides. Unquestionably,
however, the iusecticides proposzd for the project posz feuwer problems
to humans and the environment than many others (e.g., parathion, nethyl
parvathion, dieldrin, DDT, chlordane, lindane) now commonly used din the
arca.  There currently is no known cost effective chemical alternative
to paraquai, probably the pesticide posing tha greatest risks in the
project; the non-chemical alternatives (hand weeding, plowing) are cost

/

\



prohibitive. The other harbicilde, MCPA, proposed for the project is
considered safer and chieaper than alternative herbicides in rice.
There is no known cost effective alternative to cuprous oxide.
Similarly, there are no known cost effective alternatives to

ethoprop and dazonet for the experimental u;é proposed in the project.

The status of non-chemlecal nmethods was discussed above under (c).

RECOMMENDATION:

Project personnel should cooperate with the Mirnistry of Agriculture
to obtaiun efficacy data on pesticides to bea used in the project, including
data on the costs/benellts of the pesticides and known chemical and
non-chemical alternatives. There should be a special effort to find
effective and safe alternatives to paraquat.

(3) 'The requesting country's ability to regulate or control
the distribution, storagsz, use, and disposal of che
requested pesticides,

€2
The Ministry of Agriculture currently deteruines the pesticides sold by
commercial firvms and recommends the use of pesticides din Libaria, including
those proposed for the project. But it does not have au effective
cnforcement machanism for ensuring the regulation or control of the
distrilbution, storage, usc, and disposal of pesticides. There is now

a proposal within the Ministry of Agriculture to create a crops protection

(SN

ageacy wvhich vould help meet this need.

The ability of Liberja to regulate pesticides presently is inadequate.

Ag discussad above under (d), through the farm supply store, PFP
personnel are able to control the distributioun of pesticides to farmers
in the project area. Further, the Farmer Training Center program
provides a mzchanism for cucouraging safe use of pesticides, as discussed
under () (2) above.

(k) The provigion made for training of users and applicators.

[Sce discassion uadar (d)(2) above, including the recommendation
conceining the traianing program for PFP employes Buxton Coopar]

(1) The provisions made for monitoring the use and effective-

ness of the pesticides.

Liberia cnrrently dozs not have the capability to eflectively wonitor
J

the use and effectivenzss of the proposad pasticides.  Therefore, aany

ronitoring nust be assuned priwmarily by PFP parsonnel.

[See recommendation ahove, under (b), concerning
usiz in the project areca, and undoer (i), concerning the determina
of cfficiency and costs/bznefits of the pesticides.]

urvey of pasticide
t
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5.4. ‘elationship of Proposed Action to Plans for Land and
Resource Use

There is no known conflict in the proposed action involving
pesticide use and plans for land and resource use.

5.5. Reasonably Foreseeable ILipact on the Human Environment

The dntroduction of any pesticide into the environment can have
unexpected avud unwanted consequences. Section 5.3(e) discusses the
potential human aud envivonmental hazavds associated with pesticides
proposed for the project. These hazards can be minivizoed by adopking
appropriate safety procedures and by applying the pesticides selectively
and judiciously based on zctual nesd, Project persoanel must enforce
the use of all appropriate safety procedures and emphasize the use of
pasticides exhibiting the least potential adverse effeocts.

"RECOMMENDATTON :

A.L.D.~Washington, D.C, should cosmission an outside review of the
project in 18 months after its inception. The purpose of the review
would be to determine the progress of pesticide related activities aad
the follow-up to rccommzndations proposed hercin.

5.6. Reasonable Alternative to Proposed Action

The proposed action promises Lo reduce pest losses to crops and
inerease crop yiclds. If properly used, the proposed pesticides pre-
sent fewar hazards to humaus and tha eavironment than the pesticides
currently being used by farmers in the arca. With the appropriate
eaphasis on training, the project promises to increase the native
indigenouns capacity for proper pesticide use and integrated pest
nanagewent in Liberia.

An altervative to the proposed action would be to prohibit the use
of any pesticides in the project. This would eliminate risks associated
with the vse of pesticides but it may resulb in heavy crop losses.

5.7. Reasonably Foresesable Adverse Ynvironmental Impacts which
Cannot bLe Avoided

The nse of the proposed pesticides undonbtedly will destroy som=
beneficial spoecies within the target area, eapecially natural cnemioes
and pollinators that dnhabit the treated crops. Use of insecticides
is koown to naleash some non-taruget pest species from natural control,
causing them to increase in abundance. Ecological disruptions within
the crop ccosysten ace comnonly associated with heavy and indiscriminate
pesiticide use.  Selective use of posticides, at the lowest minimum
clfcctive Cosages, baued on actuval need and integrated with othoer
techniquas (c.g., pest resistant varicties of crops, crop roltation,
various noa-chemical traditional methods), is the surcst way to avoid
serious ccological disruptions.

\



Human health hazards, wide-scale destruction of wildlife, and
buildup of harmful pesticide residues in the cavironnent can be mltigated
through proper training and by restricting the use of pesticides of
greatest known hazavds to project pcrsonnel.//

;o
5.8. Relationship Between Short-Term aad lLong-Torm Effecets

The use of pesticides din the project, as described herein, promises
a more effective and saler system of pest control than now exists in the
project acea. MHowever, historically as agviculture of the developing
world has cxpanded and intensified, as the agriculture of the project
arvea in Liberia presently is belng increased and dntensified, past
problems have worsened. Increased severity with old past problems and
eruptions of new pests are commonly associated with expanding agriculture
that is based on new high yieldiag crop varieties, fertilizers,
pesticides, and other "modern inputs". Increased past problems in rice
and other crops of the so-called "Green Revolution" clearly have
dramatized this point. Pesticides by themselves cannot be expected to
provide an cffective long-term solution for the increasing pest problcems.
The most effective long-term solution to pest problems in the project
area and other areas of Liberia will be through intcgrated systems of
paest management that spread the burden of crop protection across the
widest array possible of biologleal, enviroumental, physical, and
chemical fuctors.



