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I, OVERALL
 

SUMIARY 

An intensive 4-week weed control short 
course sponsored by AID and 

held at CIAT (Centro Internacional de Agricultura Tropical), Cali, 

Colombia, in collaboration with IPPC (International P'lant Protect ir,;, 

Center) at Oreqcr. State University, was presented to 31 weed res:.rrchc: { 

from 12 Latin American nations.
 

A joint CIAT/IPIC team of instructors presented information, all
 

in Spanish, coverinq subject matter ranging from basic dcfinition , to
 

sophisticated research technology. 
A variety of activities included
 

classroom lectures and group discussions (71%), field trips (13%),
 

plus laboratory exercises and actual plot work (16%).
 

Participants attending the June 15-July 12 course 
represente,!
 

governmental experiment stations 
(15) , educational institutions (,
 

and private industry and other (9). Twenty were provided full 
fi:.;nr'ca! 

support by AID and 11 were self-supporting. All held an Inq. *I;. 

degree or higher and had experience in agricultural research. 

Two 2-hour written examinations were given participants; thc first.
 

day of the course, and again at the end of the course. The second
 

exam contained material 75 percent identical to the first. 
 There was
 

a 25 percent overall improvement in the group's test scorcs. One indi­

vidual increased his score from 2 points to 70. A before-and-after
 

laboratory practical uxam was also given resultinq in a 37 purcent av:ra,:e
 

overall improvemoent.
 



;. 	 -our .t''v.ijat ion l orm flr lled] out I y oih pir , i rip,,nt. i i lic('at.(Il 

Lrt. ;12 percunt. (A activities were rated 80 or higher orl a O-poor, 

10-excellent scale. Eighty-six percent of the participants stated 

th,, a similar course should be offered at least every other year, 

if not yearly. Participating CIAT and IPPC staff also expressed stronq
 

interest in conducting similar courses in the future.
 

The course culminated in at awards banquet held at CIAT. Group 

inJividual prizes were awarded and a chrome-bladed mini-machutv 

,r 	 scnted to each participant. E] 

S 	 Report irel ared September 1975 by 

international Plant Protection Center 

with information supplied by 

CIAT and IPPC 



I, NARRATIVE 

REPORT
 

A. Background
 

Professional weed research personnel on both the ClAT and ii." staff 

had participated in numerous, relatively brief weed control sho , 

in various develolping countries and note,! the generally [ositive imi a::t. 

However, time, facilities, or other constraints ofter limited th, ;jo; 

of material presented and theruby its utility. Ther- apl ear.2 d t( t, 

strong potential for a carcfully planned, intensive short Coul;tJ , 

at selected intermediate level cotiulweedI sy, cialist/researchers" 

Dr. Jerry Doll, weed research specialist at YIATI, indi':ated thdt 

CIAT was receptive to hosting a month long course and providinq; the 

necessary meeting 
 and living facilities. TL.v AID-Oregon State !-'niversity 

weed control program in developiing countries, coordinated through 1EV, 

was identified as a logicdl vehicle for a weed control short course. T'AT 

and I1PPC jointly proposed the concept of an AID-sponsortd weed 'ur~t ,l 

short course in Colombia and secured approval in 1974.
 

The proposal called for full 
support of 20 participants, including
 

their travel, perdiem, and tuition. In addition, since sevtc-ial majcr
 

cooperating firms expressed interest in 
the course, 10 self-supporting
 

positions were created for 
a total of 30 (which grew to 31 at final
 

count).
 



B. 	Course objectives
 

Vie overall objective of the course: to provide an intensive exposure
 

tc ill ispocts of weed control research technology for a selected qroup of 

intermedciate level weed researchers and technical personnel from developinq 

ccuntries in Latin America. 

An implied secondary goal embraced the expectation that, given the
 

experience, contacts, and knowledge derived from the course, the participants
 

could in tur" help to expedite improved weed control research programs
 

within their own countries.
 

Thirdly, organizing the course and preparing the material was 

articipated to afford the CIAT-IPPC team an opportunity tc evolve several 

highly effective teaching techniques (participant involvement, open dis­

cussion, challenge, etc.). The same approach, with only slight modification 

or tailoring, could then be used with equal effect for future programs. 

C. 	Identification and selection of participants
 

The course was designed for presentation to people with the minimum 

of an undergraduate degree and some previous experience related to weed 

control. With the exposure gained from the course, this group would b 

in position to contribute to improved weed control research within the 

various participating countries. 

IPPC contacted each AID mission in Latin America, as well as several
 

other entities, informing them of the course and the parameters for participant
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selection, and offering them the opportunity to submit names for consider­

ation.
 

A total of 34 people were nominated, twenty of whom were selected for
 

"becas" or scholarships. Because of the interest shown by various indu!;trial
 

firms and others, space was provided for an additional 11 participants
 

on a self-supportinj basis.
 

The total count by country and type of support was:
 

country beca self-support total
 

Argentina 2 2
 

Bolivia 3 - 3
 

Brasil 2 4 C
 

Colombia 1 5 6
 

Costa Rica 1 - 1
 

Ecuador 2 2
 

Guatemala 1 1
 

Honduras 1 1
 

Panama 1 1
 

Paraguay - 1 1
 

Peru 5 - 5 

Venezuela 1 1 
 2
 

TOTAL 20 11 31
 

A list of participants and their affiliations is attached as Appendix I.
 

5
 



D. Subject matter and activities, and scheduling
 

Twunty t.hre., days of lectures, discussion, laboratory and fje]d iloL 

exerci ;us, and field trips were scheduled including three Saturday murninq; 

anQ numerous evening sessions. An hour-by-hour, day-by-day schedule for 

each of the four weeks is attached as Appendix II. 

There were approximately 124 hours of classroom lecture and discussion,
 

28 hours of group project work (laboratory), and four field trips totalling
 

22 hours.
 

Subject matter (all presented in Spanish) began with the definition of
 

a weed and progressed through a wide variety of topics directly impinging on 

weed control research. An outline of subject matter is attached as Appendix 1i1. 

In addition to visiting a local branch of the Colombian national aqri­

cultural research station, a manufacturer of pes*-icide aplication euipmelt, 

and a pesticide distributor, the entire group spent one day exploring the
 

conditions of small farmers in a community some distance from CIAT. Parti­

cipants and small farmers held an open discussion which was followed by a
 

visit to several small plots and a first hand look at weed problems and control
 

methods (or their absence).
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1. Course participants listen as CIAT weed resear-cher
 

points of controlling weeds in maiz and beans. 

2. During practical laboratory exercises two
 
participants grapple with herbicide formulation.
 

/ . 3. IPPC instructor: Eduardo Locatelli (chin in hand) and 
a group of participants display a variety of


~expressions while viewingj a weedy test plot. 

'-77V 
4. CIAT's Dr. Jerry Doll (with hat) checks figures on a 

~ rate calculator such as those provided participants. 

/~ 4~'4'5. One of a group of small farmers discusses weed 
control problems at a meeting with course 
participants during a field trip. 

~~tA 

I¢ 
%,
 





Ill, FINANCIAL
 

I , FORAT IOH 

A. Estimated budqet
 

Consultants:---------------------------------------------------- $4,500.00 

This item will pay fees for two professional instructors
 
who are not at present on the OSU/AID Weed Control budget.
 
Salaries for other OSU staff members will be paid from the
 
basic contract.
 

Travel:
 

Travel costs for 20 participants, est. at $500.00 each------ 10,000.00
 
Board and room during short course at CIAT, for 20
 

participants,est. at $300.00 each------------------- e,000.00
 
Other travel including excess baggage allowance for
 

students to return home with short course
 

materials ------------------------------------------- 1,750.00
 

Total travel costs 17,750.00
 

Material and supplies:
 

Instructional materials, agricultural chemicals and
 
supplies for laboratory practice---------------------------- 2,000.00
 

Total estimated budget $24,250.00
 

B. Income 

Special grant from the Agency for International Development------- $24,250.00 

Contributions from chemical companies and others for students 

not receiving "becas"---------------------------------------- 600.00 

Total $24,850.00 

http:24,250.00
http:2,000.00
http:17,750.00
http:1,750.00
http:e,000.00
http:10,000.00
http:4,500.00


C. Actual expenditures
 

- by CIAT (Centro Internacional de Agricultura Tropical):
 

for transportation of participants, housing, and
 

miscellaneous course expenses ---------------------- 15,579.05
 

- by IPPC/Oregon State University: 

Travel for course instructors------

Consultants' salaries--------------

Course materials and suppliess----

5,572.27 

3,000.00 

698.68 

9,270.95 

Total $24,550.00 

Note: 
A limited amount of unspecified additional contributions were
 

provided and were utilized by CIAT to offset, in part, certain
 

costs associated with the short course.
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IV. COURSE
 

EVALUATION
 
A. Test scores
 

Two examinations--a written test and a laboratory "practical" quiz-­

were presented the first day of the course and repeated the last week.
 

The second 2-hour written exam contained material approximately 75 percent
 

identical to the first with the addition of new and more difficult
 

questions.
 

The group had an overall 25 percent improvement in written exam
 

test scores. One individual with a first test score of 2 achieved
 

a 70 on the second exam. The lab practical resulted in a 37 percent
 

average overall improvement. The greatest improvement was one man's
 

61 point increase.
 

Only one person experienced lower scores on both of the second tests.
 

The highest scoring individual on both of the second tests had 96 and 92
 

respectively.
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B. 	Evaluation by participants
 

To better gauge the usefulness and interest of the course, the organ­

izers requested the participants to complete a comprehensive evaluation
 

touching all the activities of the course. 
The results revealed the
 

following ratings.
 

(Nc 100=excellent, O=terrible, or a percent is given.)
 

SEGMENT 
 RATING
 

Practical Part
 

1. 	Spray equipment, its use and
 
calibration 
 90
 

2. 	Herbicide formulation 
 83
 

3. 	Field activities 
 92
 

4. 	Group projects 
 91
 

5. 	Weed identification 
 84
 

6. 	Field trips to other centers and
 
zones 
 81
 

7. Panels and evening discussions 70
 

Theoretical Part
 

1. 	Chemical herbicide groups 88
 

2. 	Weed control in crops and pastures 89
 

3. 	Weed control in aquatic and industrial
 
areas 
 97
 

4. 	Methodology of research and anlysis
 
of results 
 93
 

5. 	Extension and communication 
 73
 
J
 

6. 	Were the presentations of scientific
 
papers by the participants worthwhile? 96% yes
 

7. 	Economics and cost/benefit analysis 77
 

8. 	Weed identification
 

91
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General Aspects
 

1. The course should be given: 	 every year 
 43% (response of
 

two years 43% the partici­
pants)
 

three years 9%
 

four years 4%
 

2. 	The site should be: CIAT 57%
 

other countries 43%
 

3. The duration should be: 
 two weeks 4%
 

three weeks 13%
 

four weeks 35%
 

other 
 48%
 
(48% said it should last from 5 to 12 weeks
 
with an average of 7 weeks).
 

4. What percent of the participants should be:
 

researchers 
 48%
 

educators 
 17%
 

commercial company
 
personnel 14%
 

extensionists 
 20%
 

others 
 1%
 

The results are self-evident and very much reflect the ideas and observa­

tions of the instructors. There should be more 
time alotted to the practical
 

aspects, the evening sessicns should be reduced and the pane]. discussions
 

better organized. The extension and communications lecture should be made
 

more relevant. A few thought the economics lectures were not essential
 

and that lowered the overall rating, however, the majority gave it a high
 

rating.
 

Equal numbers thought the course should be given every year or every
 

two years (43% each). Interestingly, many (43%) also thought the 
course
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should be taught in different countries. There are probably a few sites
 

which would be nearly as ideal as CIAT but they would be reduced in number.
 

Understandably, few of the participants know how much behind the 
scene
 

I-reparation and work went into the course and it is doubtful that many
 

other centers in Latin America could organize and host a course of this
 

nature as easily. This does not mean that it could not or should not
 

be held elsewhere, only that CIAT is a very well equipped and structured
 

center for such activities.
 

Nearly half the participants thought it should be longer than four 

weeks (seven weeks was the average duration desired by 48% of them). It 

would seem to be a good sign that they wanted a longer course, but it 

can probably be made somewhat less intensive without lengthening the time. 

From the instructors point of view, four weeks is long enough, but if 

a considerable increase in field activities and practical exercises 

were decided necessary, the course could be lengthened to five weeks. 

The partcipants thought that future courses should consist of nearly
 

the same proportions of researchers, educators, extensionists and commercial
 

people as this course had. Many mentioned the beneficial aspects of having
 

people from various phases of weed control work present to share experi­

ences and give insight from different points of view. No one mentioned
 

what might be a good alternative for the future: courses tailored
 

foi specific groups of people. For example, the orientation and under­

standing a weed control extensionist needs is significantly different from
 

that of a full-time researcher and thus a course could be designed and
 

modified as needed.
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Other relevant and repeated comments of the partcipants in their
 

evaluation of the course 
include:
 

1. 
There should be more time for the practical aspects, especially
 

formulation and application of herbicides,
 

2. 
It 	should be less intensive, especially at night.
 

3. 	The panel discussions should be more objective and arrive at
 

specific conclusions or he discontinued.
 

4. 	The session on extension and communication should be made more
 

practical and arrive at 
some conclusion.
 

5. 	Overall, the organization was excellent as 
were the facilities in CIAT,
 

6. 
The 	group projects,%%ere the highlight for many participants.
 

7. 	More field time is needed on weed identification,
 

8. 	Perhaps the visit to 
an area of small farmers should be changed
 

to one of larger farmers and the general visit to ICA should be
 

dropped.
 

9. 	More detail should be given concerning weed control recomnendations
 

in crops and pastures.
 

10. A visit to a herbicide formulating plant should be included.
 

11. 
 The last week of the course should not depend so much on the
 

presentations of the participants, but rather be mixed with other
 

activities.
 

12. 
 In 	general, all the lectures were well organized and given.
 

13. The dialog method of teachiig was usually very effective.
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D. 	Evaluation by course organizers
 

The course lecturers spent a good deal of time discussing the var­

ious aspects of the course. 
The general conclusion was that the course
 

was excellent and met the expectations of all concerned. A course of
 

this type is only successful as the result of an infinite number of de­

tails being attended to. However, a key to the success of this course
 

was that it was designed for a certain type of participant and the part­

icipants were chosen with this in mind.
 

There were some techniques, teaching methods, and discussions held
 

durinj the 
course which are worthy of comment:
 

1. Realizing that hours of straight lectures become a hardship
 

under the best of conditions led to a commitment to maximize
 

student involvement. 
Nearly every lecture was designed to
 

encourage and even demand discussion by the participants.
 

Students were not inclined to be distracted or lose interest
 

when they expected questions from the lecturer at any time.
 

This was a very effective technique which resulted in considerable
 

exchange of information.
 

2. 
Another successful form of student participation was the pre­

sentation of a scientific paper by each individual. The pre­

sentations were criticized in hopes of improving the level of
 

formal papers at future conferences.
 

3. 	The course organizers have noted a general weakness in research
 

techniques in 
their Latin American travels. In particular
 

the people responsible for the research do not know how to do
 

the 	physical activities involved with field research. 
During
 

the four weeks the participants actually went through all of
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the steps in a field experiment from calculations to evaluating
 

results. This was considered to be a very useful part of the
 

course. The field activities could have been more fruitful if
 

the participants had been given more detailed instructions be­

fore going to the field.
 

4. 	 It was found that none of the 31 participants had ever con­

ducted an experiment in a greenhouse or screenhousu. Tii., 

was done during the course and the results were very rewardtr.. 

Those with teaching responsibilities were interested in the
 

teaching possiblities available in the greenhouse.
 

5. 	The decision to encourage a mixture of government, university
 

and industry personnel provided an added ingredient to the
 

course. This should be attempted in future courses.
 

6. 	Whenever possible all the lecturers werc present durinj t.ht­

course activities. The resulting exchange of ideas and infor­

mation proved to be very useful.
 

7. 	The basic format of the course was to teach principles which
 

are critical to the understanding of research results and which 

will remain valid as herbicides, crops, weeds, and techni',ues 

change. To encourage clear understanding of these principles 

and their relationships, certain "situations" were presented for 

discussion. The situations were choseni to demonstrate the prin­

ciples involved. The technique proved to encourage particiiant 

involvement in all of the lectures. 

8. 	Whenever possible during the course, attempts were made to trans­

mit some basic philosophy of sound research. A special effort
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was made to encourage the participants to admit not knowing
 

answers to questions. They were advised to think through a
 

problem and attempt to use the principles which had been
 

presented. Progress was slow in this regard and perhaps
 

the greatest impact was made by the lecturers often admitting
 

that 	they did not know.
 

9. 	There was general agreement that the exams were an effective
 

teaching tool. The early exam demonstrated to most of the
 

participants that they needed additional instruction. It also
 

helped the lecturers set the general level of instruction.
 

The 	final exam was useful to quantify the improvement in know­

ledge 	levels.
 

10. 	 A special effort was made to coordinate the subject matter pre­

sented by each lecturer. This worked very well for the main
 

lecturers. However, when people were invited to speak on their
 

area of expertise there was some duplication of material already
 

presented. 
 In future courses more control should be maintained
 

on invited lectures.
 

11. 	 There was considerable discussion of the total amount of time
 

needed for a course of this type. As lonq as field work is
 

a part of the course four weeks is about a minimum time.
 

Additional time could be well spent but it is doubtful that it
 

can 	be justified when the total picture is considered.
 

12. 	 CIAT was a near perfect location for such a course. The isolation
 

served to reduce distractions and the facilities and support
 

capability were extremely important to the success of the course.
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The overall opinion of the course organizers and lecturers is that 

tlie course was conducted even above the expectations and should bu used 

a a model for future courses. 
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V, RECOMMEiJATIONS
 

There is a need for future weed control short courses. This is
 

apparent from the student evaluation as well as our own review. Three
 

levels of need have been identified. They are: administrators,
 

general agronomists, and weed scientists. The joint CIAT/OSU short
 

course was a success. It served the 
need for the weed scientists in
 

attendance. But the demand for scholarships to participate ink the course
 

greatly exceeded the number of scholarships that were available. Even
 

the demand by paying participants exceeded the positions available.
 

A similar course could justifiably be held every year at least for the
 

next three to four years, and it is our recommendation that a similar
 

course be held again during the 1975-1976 fiscal year.
 

The general awareness of the need for good weed control is not
 

adequately understood by agricultural administrators in developing
 

countries. The competition between the weeds and crops is not clearly
 

understood. This often results in inadequate financing of weed re­

search, or even ill-conceived legislation which restricts improve­

ment techniques. Nicaragua is an example where inadequate funding
 

has completely stopped weed research.
 

A special course needs to be developed to "tell the story" of
 

weed control to administrators. 
 It is recommended that consideration
 

be )iven by USAID to authorization of such a course. Once developed it
 

could be taken to a number of different countries. One day of intensive
 

instruction and discussion should be adequate to 
achieve the objective
 

of the course.
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W'ed control cuts across all agricultural disciplines. Therefore,
 

it is necessary that all agricultural extentionists and researchers be
 

familiar with basic weed control concepts. The need is especially
 

evident in developing countries where many agronomists have had little
 

exposure to 
formal weed control courses and instruction. The recommendation
 

from the participants and instructcrs of the course is that a short course
 

be developed for this group. Properly developed, the course could
 

be given to selected groups or organizations within and between countries.
 

One week of intensive study would be adequate to provide weed control
 

fundamentals to graduate agronomists.
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Appendix I
 

DEPARTICIPANTES AL CURSO CORTO POSGRADUADO 

ADIESTR.AIENTO PARA 

INVESTIGADORES EN CONTROL DE MALEZAS 

ARGENTINA 

Eduardo Dell 'Agostino 
Instituto Nacional de Tecnologria Agropecuaria (I.N.TA.) 

Espo a 665 - Bahro Blanca 
Pcia. Buenos Aires 

Ricardo Luis L6pez 
Instituto National de Tecnologiq Agropecuaria (I.N.T.A.) 

EEA INTA - Bordcnave 
Pciao de Buencs Aires 

BOLIVIA 

Miguel Cort6z 
Centro para el Desarrolo Social y Econ6mico (DESEC) 
Casilla 1420 
Cochabamba 

Rolando Fernando Rodriguez
 
Universidcd Boliviona Mayor de San Sim6n
 

Calle Espaca No. 5464
 
Cochobomba 

Francisco Velasco
 
Asociaci6n de Servicios Artesanales y Rurales
 

Cosilla 3054
 
Cochabomba
 

BRASIL 

V ni Anunciocao do Andrade 
L)AfEPAE-E MS t:APA-PELO TAS
 

EM FAPA--IPEASv
 
Caixa Postal "E"
 
Pclotas - 96100 - RS
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Achiles Clement
 
DU PONT
 
Rua Dom Bosco 859
 
Boa Vista - Recife
 
Pernambuco - Recife 50.000
 

Loreno Covolo
 
Universidade Federal de Santa Marra
 
Duque de Caxias, 1700
 
Santa Marra - RS -


Clive F Lake 
DU PONT
 
Mostardeiro 227
 
,.pto 205 - Porto Alegre- RGS
 

Ricardo Victoria Filho 
Fac. Medicino Veterinaria e Agronomia de Jaboticabal 
Foc. Medicina Veterinaria e Agronomia de Joboticabal 
Estrada do Barrinha S/N -

Caixa Postal 145 
Joboticabal - SP 

loshio Wassano
 
DU PONT
 
Londrina - Pr.
 

COLOMBIA 

Guillermo Alvarez
 
Cyanamid de Colombia
 
A. A. 5984
 
Bogot6
 

Hernando Jaramillo
 
Amchem Products, Inc.
 
A. A. 1254
 
Manizales 

Enrique MartTnez 
Instituto Colombiano Agropecuar io 
Colle 15 No. 21 A 36 .- ,', ' 

Santa Mar :a 

Diego Orrego
 
Cyanamid do Colombia
 
A. A. 5984 
Bogot6 24 



Juan Raigosa Bedoya
 
Ingenio Providencia
 
A. A. 224
 
Palm*;ra
 

Manuel Restrepo Ospina
 
CIAT
 
A. A. 6713
 
Cali
 

COSTA RICA_ 

Adolfo Soto Aguilar
 
Estaci6n Experimental Agricola
 
Alajuela, C: 0 y 2 Av. 6
 

EC UADOR 

Jose Javier Boh6rquez 
Institdo Nacional de Investigaciones Agropecuarias (INIAP) 
Casilla 7069 
Guayaquil 

Otto Rafael Ordefiana 
Instituto Nacional de Investigaciones Agropecucrias (INIAP) 
Casilla 7069 
Guayaquil 

GUATEMALA 

Jos6 Alvaro MuNoz 
Instituto de Ciencia y TecnologTa Agrrcolas (IC TA) 
6a Calle Z-37 Zona 9 
Guatemala 

HONDURAS 

Norberto Urbina
 
Ministerio de Recursos Noturales
 
Colonia Miraflores, Bloque 55, Casa # 14
 
Tegucigalpa D.C.
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PANAMA 

Luis Orlando L6pez 
Fccultcd de Agrnom"1a 
Apto. 1954 
Ponam6 1. 

PARAGUAY 

Celso A Reg6nega 
Facultad de Medicina Veterinaria de Asunci6n 
Ytaugu6 

PERU 

Filiberto Atenclo Adaza 
Sais Churura (Putina) 
Jir6n Pardo No. 435 
Puno 

Oscar Chaquilla 
Universidad Nocional T6cnica del Altiplano 
Apartado 291 
Puno 

Felix Huanca 
Rodkal S.A. 

,-Fr.trG-o-de-Ze4o-2639---

Nelson Eduardo Larrea 
Confederaci6n National Agraria 
Juan Cuglieva 663 
Chiclayo 

Elquin Silva Gorc 'a 
Estaci6n Experimental Agri'cola 
San Cami!o de Ica 

VENEZUELA 

Juan Garrido Enrique Mago 
Escuela de Agronomia. 
Universidad Occidental 

C.A. Venezolana de Alimentos 
Carrera 6a. No. 18-42 

Aparbdo 400, Barquisimeto 26 Guanare, Estado Portugueso 



'.,. ,~1/-/Jf4 A pendix II 

C4 r , 1Jun io 2Junio Juno AJuniu 5J'J'o , 6Junlo 

j 

16 

Introducci6n al curso 

. L. J. D. 

Giro par el CIAT 
y la blbiioteco 

(2 grupos de 15 pers. 

coda uno) 

17 

Carocterrsticas da 

maezas 
H. F. 

Identifcaci6n de 

malezas 
H. F. 

18 

Ider.ificaci6n 

mallezos 
H. F. 

de 

19 

Principios de contrc 

- Pre,,enci6n 
- Errad iaci6n 
- ,ec6nlco 

- Biol6gico 
- Cultural 

- Qurmico 
J.C. 

20 

Control QuTmico 

- Ourmica org6nic 
- Coracteristicas 

de herbicidas 
J. C. 

21 

Pelfcula: 

"Equipo y su 
colibroci6n" 

-

Pr6ctica de 
calbraci6n 

J. D. W. P 

-

' Definici6n y costa Pei rcula: 
de ls malezas "Hambre en 

E. L. el mundo"I-H. 
Discusi6n Dscus16n 

--

Factores de com-

petencia 
E. L. 

Disef1o de ensayos 
paro estudiar comn 

Viaje ICA - CIAI 
Identfcaci6n de 

malezas 
F.

J. C 

E. L. 

LIBRE 

-vo!u3ci6n de cono" 
cipnlos de los par-
t;cipon-es 

Formaci6n de grupa 
y selecci6n de pro 
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Appendix III
 

SHORT COURSE SUBJECT OUTLINE
 

I. Introduction
 

a. 1~hy weed control; damage, etc.
 

b. Definitions
 

II. Biology of Weeds
 

a. Classification and identification
 

b. Physiology and characteristics
 

c. Prevention of weeds
 

III. Chemical Control
 

a. Physiology of herbicides
 

b. Residuals
 

c. Equipment
 

IV. Mechanical Control
 

a. Equipment
 

b. Manual methods
 

c. Mulches, screens, etc.
 

V. Biological Control
 

a. Natural predators
 

b. Consorciated crops
 

VI. Economics of Weed Control
 

a. Direct costs and benefits
 

b. Indirect costs and benafits
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VI I. Government Control 

a. Regulation and certification 

b. Pricing and restriction policies 

c. Social welfare 

VIII. Research Methods 

a. Methodology 

b. Statistics 

IX. Dissemination of Information 

a. Extension methods 

b. Visual aids 

c. Paper presentation. 
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