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Report Summary
 

Title: Second Intensive Training Course in Seed Technology
 

Contract: AID/ta-C-1219 with Mississippi State University
 

Consultants: James C. Delouche April 18-28 
C. Hunter Andrews April 22-May 5 
A.H. Boyd May 5-12 
Howard C. Potts May 14-19 

Period of Consultation (Total): April 18 - May 19, 1979
 

Summary
 

The CIAT, AID/LA and USAID/C requested the services of four senior
 

seed technologists from MSU's Seed Technology Laboratory to assist in
 

the presentation of an intensive training course in seed production,
 

processing, quality control and marketing to selected participants
 

representing Central and South America and the Caribbean countries. The
 

Project Manager approved the request for these services, and the con­

sultants prepared their teaching materials for their respective portions
 

of the program. The total course covered five weeks and the MSU con­

sultants participated from April 18, the beginning of the course, until
 

May 19, just three days prior to the end of the course.
 

Thirty-seven participants attended the course and satisfactorily
 

completed all requirements of the program. The participants represented
 

thirteen countries (see Appendix A). The participants exhibited excel­

lent enthusiasm for all areas of the program. It should be noted that
 

this course showed marked improvement over previous ones due to improved
 

facilities and coordination provided by the C.I.A.T.
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Report To
 

AID/W, CIAT and USAID/C
 

On The
 

Second Intensive Training Course
 
InSeed Technology
 

CIAT - Cali, Colombia
 

April 18 - May 23, 1979 

TERMS OF REFERENCE
 

The AID/W Latin American Burea, with concurrence of USAID/C,
 

requested the services of four consultants through the MSU/AID Contract
 

(AID/ta-C-1219) for the purpose of assisting in the presentation of a
 

5-week training course in seed technology held at the C.I.A.T., Cali,
 

Colombia. The input from the 4 consultants to the overall coordinated
 

program emphasized the seed technology areas of production, processing,
 

marketing and quality control. The AID/DSB project manager approved
 

the request for MSU's participation.
 

Drs. Delouche, Andrews, Potts and Boyd were nominated by the
 

Contractor to provide the technical assistance.
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BACKGROUND
 

During October -
November, 1977, MSU and CIAT collaborated with
 

ICA in presenting the first training course 
in seed technology at
 

CIAT in which the MSU personnel were responsible for the complete
 

program of organization and instruction. A second course was pre­

sented in November - December, 1978; however, in this course the CIAT
 

program coordinaor secured the services of several seed technologists
 

from Colombia and Costa Rica as well 
as Mississippi State personnel.
 

With this groundwork, the CIAT organized this third course to be
 

presented inApril - May, 1979. 
 Interest and enthusiasm for these
 

programs continues to be quite high, and the development of the CIAT
 

Seed Unit will certainly create an ideal atmosphere for future seed
 

program development in Latin America.
 



3
 

IMPLEMENTATION
 

This course was officially entitled "Secundo Curso Intensivo De
 

Adiestramiento En Tecnologia De Semillas" in :cordance with the CIAT
 

nomenclature scheme. The Seed Unit Coordinator, Mr. Johnson Douglas,
 

developed the schedule after consulting with MSU as to the time and
 

availability of the consultants. As usual the logistical support at the
 

CIAT were quite good, and considerable improvements in course organ­

ization and facilities were evident.
 

The five week course was conducted in such a manner so that the MSU
 

instructors could present their topics throughout the program, i.e.,
 

initially Drs. Delouche and Andrews discussed seed program organization,
 

seed multiplication, seed development and maturation and seed quality
 

evaluation. This was followed by Dr. Boyd's discussion on seed proces­

ing, drying and storage and finally Dr. Potts presented the section on
 

seed marketing, promotion and communication. In conjurction with these
 

topics, CIAT personnel and participating instructors from Costa Rica
 

(Dr. Ron Echandi) and the University of Puerto Rico, Mayaguez (Dr. Mike
 

Ellis) emphasized other aspects of the total seed industry.
 

The CIAT arranged for translation and duplication of most of the
 

lecture material, and each participant received a complete set of the
 

course material. Thirty-seven participants from 13 countries completed
 

the course (see Appendix A). Applications exceeded the number accepted,
 

and representatives of both public and private sectors were included.
 

This mixture of participants with various backgrounds and interests is
 

highly desirable for dissemination of information and sound develop­

mental policies.
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COURSE EVALUATION
 

The course was not formally evaluated by the MSU instructors,
 

because they were considered in a support role rather than as the sole
 

coordinator. However, the Seed Unit Coordinator, Mr. Johnson Douglas,
 

used the examination technique of previous courses as a means of eval­

uating this one.
 

In addition each participant received a copy of almost all of the
 

lectures which assisted greatly infacilitating a more complete and
 

thorough understanding of the course material. Another means of evalu­

ation in this program consisted of weekly round-table discussions which
 

covered the material pr ited during the entire week. This exchange of
 

information proved to be of considerable benefit to all participants.
 

ADDITIONAL SERVICES
 

During the period of assignment of each MSU consultant, they con­

tinued to devote most of their free time to developing audio - tutorial
 

units for various areas of seed technology. Further, additional dis­

cussions were conducted concerning the proposed AID-MSU-CIAT agreement,
 

and additional planning and discussions were carried on concerning the
 

construction and development of the Seed Unit at CIAT.
 



Appendix A
 

List of Participants
 

CURSO INTENSIVO DE ADIESTRAMIENTO EN TECNOLOGIA DE SEMILLAS
 

Nombres 


Jorge A. Suarez Achabal 


Hugo Bustamante Revollo 


Marco Antonio Lollato 


Hugo Dias Da Costa Villas Boas 


Mario Afonso Simoes Correa 


Berta Cristina Mufioz Roa 


Maria Cristina Zamorano Carvajal 


Fabio Santacruz Ramos 


Luis Vicente Apraez Villota 


L-zaro Morales Atehortua 


Hermes Valderrama Zufiiga 


Gustavo Velasco Lloreda 


Jorge Augusto Calvache Ortlz 


Orlando Urrego Ram~rez 


Desiderio D'az 


Jaime Luis Garcia Francesconi 


Wilson Anibal Puga 


Rene Jarr-n 


Jos6 E-i.lesto Portillo Salazar 


Tomas Cornejo Garcia 


Danilo Zecefia y Zecefia 


Paises 


Bolivia 


Bolivia 


Brasil 


Brasil 


Brasil 


Chile 


Chile 


Colombia 


Colombia 


Colombia 


Colombia 


Colombia 


Colombia 


Colombia 


Colombia 


Colombia 


Ecuador 


Ecuador 


El Salvador 


El Salvador 


Guatemala 


Abril 18 a Mayo 23 de 1979
 

Instituciones
 

Centro de Investigaci6n Agricola Tropical - CIAT
 

Ministerio de Asuntos Campesinos y Agropecuarios
 

Fundacao Instituto Angronomico do Parana - IAPAR
 

Fundacao Instituto Agron6mico do Parana - IAPAR
 

SEMEL - Producao Comercio E Servicios Ltda.
 

Servicio Agricola y Ganadero
 

Rmpresa Nacional de Semillas S.A.C.
 

Instituto Colombiano Agropecuario - ICA
 

Instituto Colombiano Agropecuario - ICA
 

PROACOL Ltda
 

PROACOL Ltda
 

Semillas del Valle
 

Caja Agraria - CRESEMILLAS
 

Federaci6n Nacional de Arroceros - FEDEARROZ
 

Federaci6n Nacional de Arroceros - FEDEARROZ
 

Centro Internacional de Agricultura Tropical - CIAT
 

Instituto Nacional de Investigaciones Agropecuarias - INIAP 

Semillas Certificadas-Compafaia de Econom-a Mixta - EMSEMILLAS 

Centro Nacional de Tecnolog'a Agropecuar-a - CENTA 

Centro Nacional de Tecnologla Agropecuaria - CENTA 

Direcci6n General de Servicios Pecuarios - DIGESA
 



Roberto Larios Mej~a 


Alberto Uribe Aguilar 


Tomas Tello Reyes 


Jos- Eduardo Mendoza Panizo 


Cesar Augustc Moyano Sesquen 


Julio Edgar Chambizea Fuentes 


Carlos Alfonso Zaartu Otoya 


Heriberto RivaS 


Americo Dittren 


Domingo Nufiez Tovar 


Segundo Rico B-ez 


Arnoldo Alvarado 


Jose R. Hernandez 


Dar-o Vida Vernaza 


Angel Cruz Lopez 


Honduras Secretarfa de Recursos Naturales 

Mexico Semillas y Fertilizantes de Sinaloa S.A. 

Per Ministerio de Agricultura y Alimentaci6n - INIA 

Peru- Ministerio de Agricultura y Alimentaci6n - INIA 

Per- Ministerio de Agricultura y Alimentacion - INIA 

Peru- Ministerio de Agricultura y Alimentaci6n - INIA 

Peru- Empresa Publica de Servicios Agropecuarios - EPSA 

Rep Dominicana Instituto Superior de Agricultura - ISA 

Rep Dominicana Instituto Superior de Agricultura - ISA 

Venezuela Fondo Nacional de Investigaciones Agropecuarias - FONAIAP 

Venezuela Fondo Nacional de Investigaciones Agropecuarias - FONAIAP 

Venezuela Fondo Nacional de Investigaciones AgropecuariAS - FONAIAP 

Rep Dominicana 

Colombia ICA - Bogota 

Rep Dominicana Instituto Superior de Agricultura - ISA 



Appendix B 

Course Outline 

SECOND INTENSIVE COURSE IN 

SEED TECHNOLOGY 

CIAT, April 18 to May 23, 1979 

ACTIVITY DATE & TIME ACTIVITY DESCRIPTION 

Tuesday 17 Arrival of participants to CIAT, 
Resgistration and lodging. 

Wednesday 18 

1 08:15-08:30 Greeting 

2 

3 

08:30-09:15 

09:15-09:30 

This is CIAT (Audiovisual) 

General objectives and organization 
of the course 

4 09:30:-09:45 General presentation of short 
course participants 

09:45-10:15 Coffee 

5 10:15-12:00 Orientation in CIAT campus 

12:00-01:30 Lunch 

6 01:30-02:30 The evolution of seed production in 
Latin America in the last decade. 

7 02:30-04:00 Management aspects, Academic Regis-
tration, Picture. 

8 04:00-05:00 Initial Evaluation 

9 05:15-07:00 Welcome Party 

Thursday 19 

10 

11 

08:00-08:45 

08:45-09:45 

Seed unit in CIAT:Objectives & Plans 

Requirements for a seed program 

09:45-10:05 Coffee 

12 10:05-11:05 Components of a seed program 

13 11:05-12:30 Orientation about library utiliza-
tion (Group A) 

IN CHARGE
 

C. Suarez, CIAT
 

A. Grobman, CIAT
 

G. Robayo, CIAT
 

F. Fernandez, CIAT
 

J. Cortes, CIAT
 

C. Suarez, CIAT
 

A. Grobman, CIAT
 

C. Suarez, CIAT
 
J. Guerrero, CIAT
 
B. Valencia, CIAT
 

J. Cortes, CIAT
 

J. Douglas, CIAT
 

J. Delouche, MSU
 

J. Douglas, CIAT
 

F. Monge, CIAT
 



14 11:05-12:30 

15 

16 

12:30-01:30 

01:30-02:30 

02:20-03:00 

17 

03:00-03:20 

03:20-04:50 

18 03:20-04:50 

19 

Friday, 20 

08:00-09:00 

20 

21 

22 

09:00-10:00 

10:00-10:30 

10:30-11:30 

11:30-12:30 

23 

24 

12:3U-01:30 

02:00-03:00 

03:00-03:40 

25 

03:40-04:00 

04:00-07:00 

26 

Saturday, 21 

Sunday, 22 

Monday, 23 

08:00-10:00 

8
 
Orientation in the use of availa-

bility, Difussion, Plans (Group B)
 

Lunch
 

Policies that affect a seed program 


Planification of seed production to 

assure an adequate supply
 

Coffee
 

Orientation in Library Utilization 

(Group B)
 

Orientation on use of Availability, 

Difussion, Plans (Group A) 


Seed Multiplication and Production 

Principles
 

Seed Quality Attributes 


Coffee
 

Development and Maturation of Seed 


Coordination Meeting 

- Evaluations
 
- Trips
 
- Social and Sports Activities
 

Lunch
 

Factors that Affect Seed Quality 


Colombia: Geographic, Political 

Administrative and Cultural Aspects
 

Coffee
 

Orientation tour through Cali and 

Palmira
 

Free
 

Sports Day
 

Morphology & Characteristics of Seed 

and Seedlings, & Practical Exercise
 

A. Caldas, CIAT
 

J. Douglas,CIAT
 

J. [elouche, MSU
 

F. Monge, CIAT
 

A. Caldas, CIAT
 
G. Robayo, CIAT
 

J. Delouche, MSU
 

J. Douglas, CIAT
 

J. Delouche, CIAT
 

J. Cortes, CIAT
 

J. Douglas, CIAT
 

C. Suarez, CIAT
 

C. Suarez, CIAT
 

H. Andrews, MSU
 



10:00-10:30 

27 10:30-11:30 

28 11:30-12:00 

29 12:00-12:30 

12:30-01:30 

30 01:30-02:30 

31 02:30-03:30 

03:30-04:00 

32 04:00-05:00 

Tuesday, 24 

33 08:00-09:30 

09:30-10:00 

34 10:00-11:30 

35 11:30-12:30 

12:30-01:30 

36 01:40-02:00 

37 02:00-05:00 

38 02:00-05:00 

39 02:00-05:00 

Wednesday, 25 

40 08:00-11:00 

41 08:00-11:00 
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Coffee 

Seed Testing - Objectives & Rules J. Delouche, MSU 

Seed lot & Sampling Concept R. Echandi, 
U. Costa Rica 

Sampling: Objectives & Methodology F. Gonzalez, 
U. Costa Rica 

Lunch 

Seed Moisture Testing R. Echandi, UCR 

Seed Germination: Requirements H. Andrews, MSU 

Coffee 

Physiology of Germination J. Delouche, MSU 

Purity Test: Objectives, Definition, A. Toro Marroquin 
Procedures & Equipment CRESEMILLAS 

Coffee 

Germination Test: Objectives, H. Andrews, MSU 
Definitions, Procedures & Equipment 

Soil Micro-environment & Germina- J. Delouche, MSU 
tion/ Emergence 

Lunch 

Picture of Group of Participants 

Practical: Seed Sampling & Seed R. Echandi, UCR 
Moisture Testing (Group A) F. Gonzalez, UCR 

Practical: Purity Analysis of Maize, A. Toro Marroquin 
Beans and Rice Seed (Group B) CRESEMILLAS 

Practical: Preparation of Germ,,a- H. Andrews, MSU 
tion Tests of Maize, Bean, Rice & J. Delouche, MSU 
Forages (Group C) A. Garay, CENTA/ 

CIAT 

Practical: Sampling & Seed Moisture R. Echandi, UCR 
Testing (Group B) 

Practical: Purity Analysis of Maize, A. Toro Marroquin 
Bean & Rice Seed (Group C) CRESEMILLAS 

J. Douglas, CIAT 



42 08:00-11:00 

43 11:00-11:30 

44 11:30-12:30 

12:30-01:30 

45 02:00-05:00 

46 02:00-05:00 

47 02:00-05:00 

Thursday, 26 

48 08:00-09:00 

49 09:00-10:00 

50 10:30-11:30 

51 11:30-12:00 

52 12:00-12:30 

12:30-01:30 

53 02:00-03:00 

54 03:00-04:00 

04:00-04:20 

55 04:20-05:00 

Friday, 27 

56 08:00-09:00 
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Practical: Preparation of Germina-

tion Tests of Maize, Bean, Rice & 

Forage Seed (Group A) 


Corn Analysis (Audiotutorial) 


Activities for Particular Study
 

Lunch
 

Practical: Sampling & Seed Moisture 

Testing (Group C) 


Practical: Purity Analysis of 

Maize, Bean & Rice Seed (Group A) 


Practical: Preparation of Germina-

tion Tests of Maize, Bean, Rice 

and Forages Seeds (Group B) 


Vigor: Definition & Vigor Tests 


Seed Deterioration 


Coffee
 

Seed Dormancy: Types of Dormancy 

and Methods of Overcoming Dormancy
 

Audiotutorial: Dormancy in Rice Seed 


Personal Study Activities
 

Lunch
 

Organization & Management of a 

Seed Testing Laboratory 


The Tetrazolium Test 


Coffee
 

Practical: Preparation of TZ Tests 

of Maize and Bean Seed
 

Practical: Final Preparation of 

TZ Test
 

H.Andrews, MSU
 
J. Delouche, MSU
 
A. Garay, CENTA/
 

CIAT
 

A. Toro Marroquin
 
CRESEMILLAS
 
G. Robayo, CIAT
 

R. Echandi, UCR
 
F. Gonzalez, UCR
 

A. Toro Marroquin
 
CRESEMILLAS
 
J. Douglas, CIAT
 

H. Andrews, MSU
 
J. Dolouche, MSU
 
A. Garay, CENTA/
 

CIAT
 

H.Andrews, MSU
 

J. Delouche, MSU
 

J. Delouche, MSU
 

0. Arregoces, CIAT
 

R. Echandi, UCR
 
J. Douglas, CIAT
 

H. Andrews, MSU
 

H. Andrews, MSU
 

H. Andrews, MSU
 



51 09:00-10:00 
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Management Experiences ina Seed 
Testing Lab. In a Seed Company 

A. Toro Marroquin 
CRESEMILLAS 

10:00-10:30 Coffee 

58 10:30-11:30 Tolerances in Seed Testing H. Andrews, MSU 

59 11:30-12:30 Development of Seed Programs 
in Central America 

R. Echandi, UCR 

12:30-01:30 Lunch 

60 01:30-02:00 Evaluation of TZ Test in 
Maize (Group A) 

H. Andrews, MSU 

61 01:30-02:00 Evaluation of TZ Test in Bean 
Seed (Group B) 

J. Delouche, MSU 
A. Garay, CENTA/ 

CIAT 

62 01:30-02:00 Demonstration of other Types of 
Seed Tests (Group C) 

R. Echandi 
J. Douglas 
A. Toro Marroquin 

63 02:00-02:30 Evaluation of TZ Test in Maize 
(Group B) 

H. Andrews, MSU 

64 02:00-02:30 Evaluation of TZ test in Bean 
Seed (Group C) 

J. Delouche, MSU 
A. Garay 

65 02:00-02:30 Demonstration of Other Types of 
Seed Tests (Group A) 

R. Echandi 
J. Douglas 
A. Toro Marroquin 

66 02:30-03:00 Evaluation of TZ Test in Maize 
(Group C) 

H. Andrews, MSU 

67 02:30-03:00 Evaluation of TZ Test in Bean 
Seed (Group A) 

J. Delouche, MSU 
A. Garay 

68 02:30-03:00 Demonstrations of other types of 
seed tests (Group B) 

R. Echandi 
J. Douglas 
A. Toro Marroquin 

69 03:00-03:45 Needs for Research in Seed Tech. R. Echandi 

03:45-04:00 Coffee 

70 04:00-05:00 Round Table: Seed Quality Needs for 
Research 

R. Echandi 
J. Delouche 
H. Andrews 
A. Garay
A. Toro Marroquin
J. Douglas 

Saturday, 28 Free 
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Sunday, 29 Free 

Monday, 30 

71 

72 

08:00-09:00 

09:00-10:00 

Effects of Seed Quality in the 
Development of Crops 

Microbial Activity & Seed Quality 

H. Andrews, MSU 

M. Ellis, INTSOY 

U. de Pto. Rica 

Coffee 

73 10:30-11:30 Control of Seed Borne Pathogens M. Ellis, INTSOY 
J. de Pto. Rico 

74 11:30-12:30 Effect of Production Site & Cultural 
Practices on the Quality of Seeds 

A. Garay, CENTA/ 
CIAT 

12:30-01:30 Lunch 

75 

76 

01:30-02:30 

02:30-03:00 

Testing Rice Seed 

Evaluation of Germination Test 
Results 

A. Toro Marroquin 
CRESEMILLAS 
0. Arregoces, CIAT 

H. Andrews, MSU 

77 02:30-03:45 Practical: (Group A + B) 
- First Count on Germ. Test of Maize 
- First Count on Germ. Test of Bean 
- First Count on Germ. Test of Rice 

H. Andrews, MSU 
J. Douglas, CIAT 
A. Garay, CENTA/ 

BID 

78 02:30-03:45 Practical: Seed Sanitary Test 
(Group B) 

M. Ellis, INTSOY 
U. de Pto. Rica 

79 03:45-05:00 Practical: (Group B + A) 
- First Count on Germ. Test of Maize 
- First Count on Germ. Test of Bean 
- First Count on Germ. Test of Rice 

H. Andrews, MSU 
J. Douglas, CIAT 
A. Garay, CENTA/ 

CIAT 

80 03:45-05:00 Practical: Seed Sanitary Test 
(Group A) 

M. Ellis, INTSOY 
U. de Pto. Rica 

Tuesday, May 1 Free 

Wednesday, 2 The Case for Rice 

81 08:00-08:45 Objectives of the Rice Program, 
Results Using New Varieties 

M. Rosero, CIAT 

82 08:45-09:30 Production of Rice Seed in Colombia Elias Garcia, CIAT 

83 09:30-10:00 Certified Rice Seed Production 
(Audiotutorial) 

J. Gonzalez, CIAT 
0. Arregoces, CIAT 



10:00-10:30 
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Coffee 

84 10:30-11:15 Multiplication & Sustenance of 
Breeder & Foundation Seed of Rice 

J. Gonzalez, CIAT 

85 11:15-12:00 Morphology of the Rice Plant H. Weeraratne, CIAT 

(Audiotutorial) 0. Arregoces, CIAT 

86 12:00-12:30 Physiological Maturity in Rice Seed Edmundo Garcia, ICA 

12:30-01:30 Lunch 

87 01:30-02:00 Practical: Final 
for Corn 

Count of Germ. A. Garay, CENTA 
H. Andrews, MSU 

88 02:00-03:00 Practical: Planting Rice (Group A) J. Gonzalez, CIAT 
C. Otero, CIAT 

89 02:00-03:00 Practical: Harvesting (Group B) A. Diaz, CIAT Staff 

90 02:00-03:00 Practical: Identification of 
Diseases, Varieties & Rogueing 
(Group C) 

Edmundo Garcia, ICA 
C. Martinez, ICA 

90 03:00-04:00 Pracitcal: Planting Rice (Group B) J. Gonzalez, CIAT 

91 03:00-04:00 Practical: Harvesting (Group B) A. Diaz,CIAT Staff 

92 03:00-04:00 Practical: Identification of 
Diseases, Varieties & Rogueing 
(Group A) 

Edmundo Garcia, ICA 
C. Martinez, ICA 

93 04:00-05:00 Practical: Planting Rice (Group C) J. Gonzalez, CIAT 

94 04:00-05:00 Practical: Harvesting (Group A) A. Diaz,CIAT Staff 

95 04:00-05:00 Practical: Identification of 
Diseases, Varieties & Rogueing 
(Group B) 

Edmundo Garcia, ICA 
C. Martinez, ICA 

Thursday, 3 The Case for Bean Seed 

96 08:00-09:00 Objectives & Fulfillment of the 
Bean Program in CIAT 

A. Schoonhoven,CIAT 

97 09:00-10:00 International Trials, Methodology 
and Results. Promissory Materials 

0. Voysest, CIAl 

10:00-10:20 Coffee 

98 10:20-11:00 Good Quality Bean Seed 
(Audiotutorial) 

J. Douglas, CIAT 
H. Ospina, CIAT 

99 10:00-11:30 Foundation Seed Bean Multiplication 0. Voysest, CIAT 
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100 11:30-12:10 	 Bean Plant Disease H. Schwartz, CIAT
 

101 12:10-12:30 	 Discussion
 

12:30-01:30 Lunch
 

102 02:00-03:00 	 Practical: Production of Virus F.Morales, CIAT
 
Free Seed (Group A)
 

103 02:00-03:00 	 Practical: Identification of Bean H. Schwartz, CIAT
 
Diseases (Group B)
 

104 02:00-03:00 	 Practical: Identification of Bean 0. Voysest, CIAT
 
Varieties (Group C)
 

105 03:00-04:00 	 Practical: Seed Production Free F.Morales, CIAT
 
of Virus Transmitted by Seed (Group B)
 

106 03:00-04:00 	 Practical: Identification of Bean H. Schwartz, CIAT
 
Diseases (audiotutorial) (Group C)
 

107 03:00-04:00 	 Practical: Identification of Bean 0. Voysest, CIAT
 
Varieities (Group A)
 

108 04:00-05:00 	 Practical: Seed Production Free of F.Morales, CIAT
 
Virus Transmitted by Seed (Group C)
 

109 04:00-05:00 	 Practical: Identification of Bean H.Schwartz, CIAT
 
Diseases (audiotutorial) (Group A)
 

110 04:00-05:00 	 Practical: Identification of Bean 0. Voysest, CIAT
 
Varieties (Group B)
 

Friday, 4
 

ill 08:00-09:00 	 Seed Certification. Its Play and J. Douglas, CIAT
 
Essential Components.
 

112 09:00-10:00 	 Experiences in the Management of A. Mendoza, ICA
 
Seed Certification Program in Colombia
 

10:00-10:30 Coffee
 

113 10:30-11:30 	 Organization & Functions of the J. Douglas, CIAT
 
Authoritie that Practice Seed Cert.
 

114 11:30-12:15 Practical: Final Count inthe Germ H.Andrews, MSU
 
Test for Forages (Group A) A. Garay, CENTA/
 

CIAT
 
115 11:30-12:15 Practical: Evaluation of a Seed M. Ellis, INTSOY,
 

Sanitary Test (Group B) U.de Pto. Rica
 

12:30-01:30 Lunch
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116 01:30-02:15 Practical: Final Count of Germ. H. Andrews, MSU
 
Tests of Beans & Forages (Group B) A. Garay, CENTA/
 

CIAT
 
117 01:30-02:15 Practical: Evaluation of a Seed M. Ellis, INTSOY,
 

Sanitary Test (Group A) U. de Pto. Rica
 

118 02:15-03:00 	 Inspecition Procedures in Seed J. Douglas, CIAT
 

Certification
 

03:00-03:30 Coffee
 

119 03:30-05:00 	 Round Table "Improvement of Seed H. Andrews, MSU
 
Quality in Latin America" M. Ellis, INTSOY
 

A. Garay, CENTA/
 
CIAT
 

Saturday, 5
 

120 08:00-09:00 Practical: Inspection Procedures in A. Garay, CENTA/
 
the Certification of Rice Seed (Group A) CIAT
 

121 08:00-09:00 	 Practical: Inspection Procedures in J. Douglas, CIAT
 
the Certification of Bean Seed A. Mendoza, ICA
 
(Group B)
 

122 09:30-11:00 	 Practical: Inspection Procedures in A. Garay, CENTA/
 
the Certification of Rice Seed (Group B) CIAT
 

123 09:30-11:00 	 Practical: Inspection Procedures in J. Douglas, CIAT
 
the Certification of Bean Seed A. Mendoza, ICA
 
(Group A)
 

Sunday, 6 Free
 

Monday, 7
 

124 08:00-09:00 The Combine as the Beginning of A. Diaz,CIAT Staff
 
Seed Processing
 

125 09:00-10:00 Seed Drying and Conditioning A. Boyd, MSU
 

10:00-10:30 Coffee
 

126 10:30-11:30 Basic Concepts of Drying Psychrom- J. Cortes, CIAT
 
etrics & Moisture Equilibrium
 

127 11:30-12:30 Systems & Procedures for Maize, A. Boyd, MSU
 
Bean & Rice Drying
 

12:30-01:30 Lunch
 

128 02:00-03:00 Principles & Procedures of Seed A. Boyd, MSU
 
Processing
 

129 03:00-04:00 First Evaluation J. Douglas, CIAT
 
J. Cortes, CIAT
 



130 04:00-05:00 


Tuesday, 8
 

131 08:00-09:00 


132 09:00-10:00 


10:00-10:30 


133 10:30-11:30 


134 11:30-12:30 


12:30-01:30 


135 01:30-02:00 


136 02:00-05:00 


137 02:00-05:00 


138 02:00-05:00 


Wednesday, 9
 

139 08:00-09:00 


140 09:00-10:00 


10:00-10:30 


141 10:30-11:30 


142 11:30-12:30 


12:30-01:30 


143 02:00-05:00 


144 02:00-05:00 
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Personal Study Activities
 

Maize, Bean & Rice Seed Processing 


Seed Treatments: Equipment and 

Chemical Products
 

Coffee
 

Seed Inoculation 


Seed Packing: Materials, Objectives 

and Equipment
 

Lunch
 

Final Count of Germination Test 

of Rice 


Practical: Air-Screen Cleaner 

(Group A) 


Practical: Laboratory Model Equip-

ment (Group B) 


Practical: Curve Determination in 

Fans, and Seed Treatment (Group C) 


Seed Conveying & Handling 


Planifying Seed Production to 

Optimize the Organization & Operation 

of a Seed Processing Plant
 

Coffee
 

Seed Storage, Principles & Types 


Breeder & Foundation Seed Storage 

Germplasm Storage
 

Lunch
 

Practical: Air-Screen Cleaner 

(Group B) 


Practical: Laboratory Model Equip. 

(Group C) 


C. Herrera, HORTUS
 
S.A.
 

A. Boyd, MSU
 

P. Graham, CIAT
 

J. Douglas, CIAT
 

J. Douglas, CIAT
 
A. Boyd, MSU
 

A. Boyd, MSU
 
D. Garcia, CIAT
 

C. Herrera, HORTUS
 
C. Jaramillo, CIAT
 

j. Cortes, CIAT
 
L. Alonso, CIAT
 
A. Rivas, CIAT
 

A. Boyd, MSU
 

C. Herrera, HORTUS
 
S.A.
 

A. Boyd, MSU
 

R. Luse, CIAT
 

A. Boyd, MSU
 
D. Garcia, CIAT
 

C. Herrera, HORTUS
 
C. Jaramillo, CIAT
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145 02:00-05:00 	 Practical: Curves Determination in a J. Cortes, CIAT
 
Fan, & Seed Treatment (Group A) L. Alonso, CIAT
 

A. Rivas, CIAT
 

Thursday, 10
 

146 08:00-09:00 Production of Breeder & Foundation A. Boyd, MSU
 
Seed
 

147 09:00.10:00 Seed Legislation & Quality Control J. Douglas, CIAT
 

10:00-10:30 Coffee
 

148 10:30-11:30 Seed Quality Control During Drying, A. Boyd, MSU
 
Processing and Storage
 

149 11:30-12:30 Organization of a Seed Program on J. Douglas, CIAT
 
the Legislation of Seed
 

12:30-01:30 Lunch
 

150 02:00-05:00 Practical: Air-Screen Cleaner A. Boyd, MSU
 
(Group C) D. Garcia, CIAT
 

151 01:30-04:30 Practical: Air-Screen Cleaner A. Boyd, MSU
 
(Group C) D. Garcia, CIAT
 

152 	 01:30-04:30 Practical: Curve Determination on J. Cortes, CIAT
 
a Fan, and Seed Treatment L. Alonso, CIAT
 

A. Rivas, CIAT
 

153 04:30-05:00 Second Evaluation
 

Friday, 11 The Case for Maize
 

154 08:00-09:00 Objectives of Research & Results G. Granados, CIAT
 
Obtained with New Varieties in the Region
 

155 09:00-'10:00 	 Multiplication & Maintenance of F. Arboleda, ICA
 
Maize Seed, Breeder Seei & Foundation
 
Seed
 

10:00-10:15 Coffee
 

156 10:15-11:15 Commercial Production of Certified F. Scheuch, ICTA
 
Maize Seed
 

157 11:15-12:15 Morphology of the Maize Plant J. Barnett, CIAT
 

12:30-01:30 Lunch
 

158 02:00-03:30 	 Practical: Planting Corn (Group A) A. Diaz, CIAT
 

159 02:00-03:30 	 Practical: Identification of G. Granados, CIAT
 
Diseases, Varieties & Rogueing (Group B)
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160 03:30-05:00 Practical: Planting Corn (Group B) A. Diaz, CIAT
 

161 03- 1-05:00 Practical: Identification of G. Granados, CIAT
 
Diseases, Varieties & Rogueing (Group A)
 

Saturday, 12 Free
 

Sunday, 13 Free
 

Monday, 14
 

162 08:00-05:00 	 Tour Cali - Armenia
 
Visit to Seed Production Fields.
 
Visit to Marketing and/or Seed
 
Distribution Companies
 

Tuesday, 15
 

163 08:00-05:00 Tour to Armenia - Caicedonia
 
Visit to Cassava Production Fields
 

164 02:00-07:00 Caicedonia - CIAT
 

Wednesday, 16
 

165 08:00-08:45 Seed Marketing Functions H. Potts, MSU
 

166 08:45-09:30 Marketing Information & Demand H. Potts, MSU
 
Determination
 

09:30-10:00 Coffee
 

167 10:00-11:00 Market Promotion & Communications H. Potts, MSU
 

168 11:00-12:30 Round Table: Technology Transfer F. Fernandez, CIAT
 
F. Polania, ICA
 
H. Potts, MSU
 

12:30-01:30 Lunch
 

169 01:30-02:15 Important Insects in Stored 3eed C. Cardona, CIAT
 

170 02:15-02:45 Insects in Stored Beans A. Schoonhoven,CIA1
 
(Audiotutorial) H.F. Ospina, CIAT
 

02:45-03:15 Coffee
 

171 03:15-04:00 Insect Control inStored Seed C. Cardona, CIAT
 

172 04:00-05:00 Estimating Market Demand H. Potts, MSU
 

Thursday, 17
 

173 08:00-09:00 The Corn Seedmen Association in Peru F. Scheuch, ICTA
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174 09:00-09:30 The Seed Industry in Colombia R. Barreneche,
 
(History) COLSEMILLAS
 

175 	 09:30-10:00 Seed Industry inColombia Now F. Polania, ICA
 

10:00-10:30 Coffee
 

176 10:30-11:30 Management of a Private Seed Co. 	 L. Manotas,
 
PROACOL
 

177 11:30-12:30 Management of an Official Seed Co. 	 G. Torres,
 
CRESEMILLAS
 

12:30-01:30 Lunch
 

178 01:30-05:00 	 Visit to PROACOL and CRESEMILLAS M. Giraldo,
 
(Groups A & B) CRESEMILLAS
 

E. Holguin,
 
PROACOL
 

Friday, 18
 

179 08:00-09:00 Seed Price & Pricing Decisions H. Potts, MSU
 

180 09:00-10:00 Seed Production & Marketing F. Scheuch, ICTA
 
Experiences in Guatemala
 

10:00-10:30 Coffee
 

181 10:30-11:10 Hybrid Seed Marketing in Colombia J. Barbosa,
 
SEMIVALLE
 

182 11:10-11:50 Rice Seed Marketing F. Duque,
 
COLSEMILLAS
 

183 11:50-12:30 Plans to Facilitate Seed Marketing J. Barnal,
 
among Andean Pact Countries Semillas La Pradera
 

12:30-01:30 Lunch
 

184 01:45-03:15 Round Table: Subject: Structuring, A. Grobman, CIAT
 
Managements & Marketing Problems in F. Fernandez, CIAT
 
a Private Seed Company H. Potts, MSU
 

F. Scheuch, ICTA
 
J. Douglas, CIAT
 
Seed Companies
 
Representatives
 

03:15-03:35 Coffee
 

185 03:35-05:00 Revision Exercise: Subject: Seed 	 H. Potts, MSU
 

Demand Estimates
 

Saturday, 19 The Case for Cassava
 

'186 	 08:00-09:00 Cassava Program in CIAT: Objectives J.C. Toro, CIAT
 
and Fulfillments
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187 09:00-09:45 Results Obtained Using New Cassava 
 J.C. Toro, CIAT
 

Varieties in Colombia
 

09:45-10:00 Coffee
 

188 10:00-10:30 
 Stake Selection & Treatment A. Castro, CIAT
 

189 10:30-11:30 Cassava Tissue Cultivation W. Roca, CIAT
 

190 11:30-12:00 Rapid Method of Cassava Propagation J.C. Toro, CIAT
 

12:30-01:30 Lunch
 

191 01:30-01:50 
 Cassava Tissue Cultivation. W. Roca, CIAT
 
Laboratory visit (Group A)
 

192 01:50-02:10 
 Cassava Tissue Cultivation. W. Roca, CIAT
 
Laboratory visit (Group B)
 

193 02:15-03:30 Practical: Stake Selection and 
 A. Castro, CIAT
 
Classification (Group A)
 

194 02:15-03:30 Practical: Rapid Method of Cassava 
 J.C. Toro, CIAT
 
Propagation (Group B)
 

195 03:30-04:45 Practical: Stake Selection and 
 A. Castro, CIAT
 
Treatment (Group B)
 

196 03:30-04:45 Practical: Rapid Method of Cassava 
 J.C. Toro, CIAT
 
Propagation (Group A)
 

Sunday, 20
 

Monday, 21 The Case for Forages
 

197 08:00-09:00 Tropical Forages Program 
 G. Nores, CIAT
 

198 09:00-10:00 Tropical Forages Seed Production (1) J. Ferguson, CIAT
 

10:00-10:30 Coffee
 

199 10:30-11:30 Tropical Forages Seed Production (2) J. Ferguson, CIAT
 

200 11:30-12:30 National Vision of Forage Seed 
 N. Ramos,
 
Production and Marketing SEMILLANO
 

12:30-01:15 Lunch
 

201 01:15-02:30 Visit to CIAT Quilichao
-


202 02:30-03:15 
 Practical: Morphology of Grass, J. Ferguson, CIAT
 
Species, Seed Production (Group A)
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203 02:30-03:15 	 Practical: Morphology of Forage 
 F. Bonilla, CIAT
 
Leguminosae Species, Seed Production
 
(Group B)
 

204 	 02:30-03:15 Practical: Huller - Scarifier D. Garcia, CIAT
 
Importance & Utilization in the
 
Processing of Forage Species (Group C)
 

205 03:15-04:00 Practical: Morphology o Grass J. Ferguson, CIAT
 
Species - Seed Production (Group B)
 

206 03:15-04:00 iactical: Morphology of Legumino-
 F. Bonilla, CIAT
 
sae Forage Species, Seed Production
 
(Group C)
 

207 03:15-04:00 	 Practical: Huller and Scarifier 
 D. Garcia, CIAT
 
Its Importance & Utilization in
 
Processing Forage Species (Group A)
 

208 04:00-05:00 	 Practical: Morphology of Grass 
 J. Ferguson, CIAT
 
Species Seed Production (Group C)
 

209 04:00-05:00 
 Practical: Morphology of Legumino- F. Bonilla, CIAT 
sae Forage Species, Seed Production 
(Group A 

210 04:00-05:00 	 Practical: Huller and Scarifier 
 D. Garcia, CIAT
 
Its Importance and Utilization in
 
Processing Forage Species (Group B)
 

Tuesday, 22
 

211 08:00-09:00 	 Considerations about Forage Seed J. Ferguson, CIAT
 
Quality
 

212 09:00-10:00 	 ACOSEMILLAS: Objectives, How it 
 E. Holguin,
 
Works, Achievements PROACOL
 

10:00-10:30 Coffee
 

213 10:30-11:30 Third Evaluation 
 J. Douglas, CIAT
 

J. Cortes, CIAT
 
214 11:30-12:30 Administrative Aspects
 

12:30-01:30 Lunch
 

215 01:30-05:00 	 Visit to SEMIVALLE
 

Wednesday, 23
 

216 08:00-09:00 Visit to Genetic Resources Unit and 
 R. Luse, CIAT
 
Seed Storage Facilities of the Bean
 
Program
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217 
 09:00-10:00 Course Evaluation by Participants J. Douglas, CIAT
 

J. Cortes, CIAT
 

10:00-10:20 Coffee
 

218 10:20-12:30 Administrative Aspects
 

12:30-01:30 Lunch
 

219 02:00-03:00 Discussion of Results Obtained in 
 Personal Tecnico
 
the Evaluation
 

220 03:00-05:00 Administrative Aspects
 

221 06:00-08:00 Closing Dinner
 




