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AGENCY FOR INTERNATIONAL DEVELOPMENT TD-pAq, - kg
WASHINGTON, D.C. 39313 '

Dr. Rafael Pietri Oms
Chancellor
University of Puerto Rico
Mayaguez Campus

College of Agricultural Sciences
Agricultural Experiment Station
Rio Pledras, Puerto Rico 00928

Subject: 211(d) Graant No. AID/CM/ta-
G-73-50 - Amendment No. 2
Technical Office: DS/AGR/FCP

Dear Dr. Pletri Oms:

Pursuant to the authority contained in the Poreign Assistance Act of
1961, as smended, the subject grant is hereby amsnded for ths purpose

of extending the grant for a period of two (2) years from September 17,
1978 to September 16, 1980. Yor the above mentioned two (2) year period,
$337,676 is hereby obligated, increasing the total obligated amount of
the grant to $837,676. Yor the said two (2) year period the grantee
will proceed in accordance with his proposal which has been made a part
of this grant, Exhibit A of Attachment lA.

In additica to the above, the Program Description (Attachment 1A),
attached hereto, applies to the effort to be expended between September 17,
1978 and September 16, 1980.

Except as expressly smended, the Grant remains in full force and affect
in accordance with its terms.
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Please sign the original and seven (7) copies of this letter to
acknowledge your acceptance of the conditions under which these funds
have been granted. Then return the originsl and six (6) cgpies.

Sincere /ya.lrl ’

Morton Darvin

Crant Officer
Agriculture/Nutrition Branch
Central Operations Division
Office of Contract Management

Attachents:

1. Program Description

TITLE

’ [}
DATE: a T he, S /92%

Fiscal Data

Appropriation No.: 12-lig1021:3
Allotment ¥0.: €4 T -6 -0G9- O p U -
PI0/T Mo.: SIY'HJ 36-091-00-34-§/
Amendment Amount: $337,676

Total Crant Amount: $837,676
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ATTACHEMENT 1A

Program Description

A. MNrpose and Objective of Grant Amandment

The purpose and Objective of the grant smendment is spelled out in
detail in Exhibit A.

B. Budget

The budget that follows applies to activities conducted in the period
Saptember 17, 1978 - September 16, 1980.

Total

R:9-17-78 FR:9-17-79 :9-17-78

Line Item T0:9-16~79 T0:9-16-80 T0:9-16-80

1. Salaries ¥ 85,980 Y B8, 880 J175,880
2. Fringe Benefits 15,656 15,998 31,654
3. Travel and Per Diem 17,000 17,000 34,000
4. Rquipment 18,000 18,000 36,000
S. Materials snd Supplies 13,040 13,048 26,088
6. Pellowships 11,000 11,074 22,074
7. Publications 6,000 6,000 12,000
Grand Total $167,676 $170,000 $337,676

The Grantee may not exceed in expenditures the funds obligated against
the Budget. Adjustments among the line items are unrestricted.

C. S8Special Provisions

1. Voucher Identification - The following identification data will
appear on the face of every voucher submitted for payment:

Grant Mo.: AID/CM/ta-G-73-50
Project Mo.: 931-0154.11
Project Office: DS/AGR/FCP
Project Manager: John M. Yohe
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Project Statement

A. !ro:pcc Sunmary

As our world has undergone its complex cultural evolution, many facts
becoms evident. In view of currsnt international unrest, energy problems
and food shortages the fact which has become most evident is: no country
or nation is an island onto itself. We (mankind) must direct our attention
to problmes which have a worldwide impact. The problem which most directly
affects the largest percentage of the world's population is the shortage of
food (for human consumption).

Malnutrition, caused by doticicncicq'in calories, protein and other
nutrients affects an estimated 400 million to 1.5 billion of the world's
poor. Hardest hit are children, whose growing bodies demand 2 1/2 times
mors protein, pound per pound, than those of adults. Nutrition experts
estizmate that 70 percent of the children in the low-income countries are
affected. It i{s axtremely difficult for a human being to work, think or
smile vhen he or she is hungry and in a state of poor nutrition. Now and
in the future a great deal of emphasis neels to be placed on the world food
situation. MNot only for humanitarian purposes, but to insure future world
peace and stability.

Due to the lack of technology appropriate for their specific environmental,
cultural and economic conditions, the world food picture does not present &
pleasant outlook for many regions, especially in overpopulated areas of the
tropics. MNowever, through coordinated, {nternational efforts in research and
development, we can icco-plilh a great deal towards alleviating the problem,

Pood legumes such as soybean (Glycine mc=), fleld bonﬁ (Phaseolus vulgeris),

cowpeas (Vigna'stnansis), pigeon pea (Cxjanus czlcm), and others vill become



increasingly important in the tropical and subtropical regions of tha world.
All of these legumes provide an excellent source of inexpensive yet high
~Qquality vegetable protein. The potential production of many fgod legumes in
the tropical and subtropical parts of the world has been clearly desonstrated.
Recent ressarch conducted by the University of Puerto Rco, University of
Illinois and the Agricultural lesearch Service (USDA) has shown that the
tzopical productinn of soybecan is feasible. Not only can the crop be grown
throughont the entire year, but yields of 3 to 4 T/Ha have been reported.

This tonnage of seed is composed of 40 to 440\ protein and approximately

208 oll.

The high yielding potential of many food lequmes combined with vast amounts
of potentially arable land which is not presently dultivated, tends to provide
a bright outlook in terms of future food production in the tropics. HNowever,
when one reviews and observes the destructive potential of agricultural pests.
the cutlook {is not so bright. The combined natural forces of plant dissase
(fungi, bacteria, virus, mycoplasma, and nematodes), insect pests, and weeds
present a barrier aqainlt increased food production which (s extremely difficult
to overcome. This applies especially to the less developed regions of the
tropics, where climatic conditions favor the continual growth and reproduction
of organisms which are harmful to crups. Unless adequate crop protection
msasures are daveloped and applied, the use of high ylelding cultivars
combined with the potential to produce two or three crops a year will not
be sufficient to meet the food requirements of the tropical countrie..

The University of Puerto Rico has a long history in the production of
food legumes such as pigeon peas, field beans, cowpeas and pther tropical
food crops. For research purposes the islani of Puerto Rico is unique in that

it offers an extremely wide range of climatic conditions. The annual rainfall
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varies from over 381 ca to less than 76 cm. In addition, all major soils
of the tropics axe represented across the island. The University recognizes
the importance of its tropical location and wide range of agricultural
.;onditionl in the development of plant improvement programs fof the tropics.
At Puerto Rico 1isease and insect control programs can be affected in place.
In addition, research results can be obtained rapidly due to the fact that
at least two crops can be produced per year.
The University was granted $500,C00 (AID/CM/ta-g-73-30) to cover the
grant pariod of October 1, 1973 to Septamber 30, 1978., The purpose of this
grant is to strengthen the existing competence of the University of Puerto
Rico to provide needed training, research and informational linkages, technical
assistance and coasultation on majur problems related to limiting diseases
and associated insects and cultural practices of soybeans and othar food
legumes for the tropical and subtropical areas. The developed competencies
will be used to increase significantly txropical soybean production, with
the intent of improving the human diet of the low income areas of the world.
This grant is a collaborative effort with the University of Illinols.
The Universities of Illinois and Puerto Rico compliment each other with respect
to developing an overall capability for conducting research and educational
work on soybeans into the tropics. Illinois is the leading state {in the union
in soybean production. The University of Illinois has clearly dencnstrated
its interest and capabilities in conducting international research programs.
At tha beginning of the present grant, soybeans were of no ezonomic
importance (as far as production is concemned) to the Coemonwealth of
Puerto Rico; therefore, Puerto Rico's research capability in soybeans was
very low. Through activities conducted under the present Jinnc. Puerto Rico

bas made significant progress towards the developmant of a coordinated,



interdisciplinary research program in the area of crop protection of soybean.

At present, Puerto Rico's soybean program (INTSOY-UPR) involves active
Tesearch ir. che areas of plant pathclogy, weed science, and seed quality
problans of soybean, 4s well as, other food legumes in the tropics. with
esphasis on the development of an integrated, coordinated crop protection
.research and advisory team. A full-time plant breeder (INTSOY-University
of Illinois) is an integral part of the present resesarch program. Through
the breeder's cooperation and consultation, the scope of our program is
expanded to incorporate genetic variation of tropically adapted soybeans
into the overall pest management and cpntrol program.

At present, no active research in the area of soybean entomology is
being conduc:ed within the program. The addition of an entomologist is
essantial in order to provide a well roundad program and research team
in the area of crop protection.

Puerto Rico is strategically situated with raspect to having a tropical
climate. It provides an excellent base for conducting soybean research and
educational work for subtropical and tropical cdonditions. Since Spanish is
the first language, the staff can eomnunicac. effactively with people in
Latin American ccuntries. In addition, the administrators und scientists
of the University of Puerto Rico at Mayaguez hava expressed a strong interest
in soybean research and education. The University is willing to develop a
bridge to the LDCs, especially those in Latin America, for the transfer of
knowledge in the production of soybean.

Puerto Rico's unique position climatically and lanquage-wise is most
important to future U.S. efforts to assist tropical countr}cl in the
production of soybean. Therefore, continuity of outside support for a

soybean program {n Puerto Rico should be maintained indefinitely.



The interest of the University of Puerto Rico and the University of
Illinois in maintaining and participating in international soybean efforts
is clearly demonstrated by the fact that together the constitute INTSOY
(the International Soybean Program) which they established in July 1973.

B. BRasearch Purpose and Objectives

1. PRurpose

The purposa of this grant, as stated in the original document, is to
strengthen the existing competence of the University of Puerto Rico to pro-
vide needed training, research and informational linkages, technical assistance
and consultation on major problems related to limiting diseases and associated
insects and cultural practicaes of soybeans and other food legumes for tropical
and subtropicai areas of the world. It is a collaborative grant with the
University of Illinois and will utilize the competence, leadership and facilities
of the University of Puerto Rico and the University of Illinois.

Yollowing the scheduled 18-month review of the grant program in June 1978,
the statement of purpose was slightly modified. It was recommended by the
review team that the University of Puerto Rico- concentrate it's efforts
in the area of crop protection (disease, insect, nematode and weed control)
of soybean under tropical conditions. At present, the University of Puerto
Rico is continuing to develop a cooperative-interdisciplinary research and
advisory team in the area of tropical crop protection of soybean. Research
and training efforts are being focused on the production of high quality
seed, and the control and management of diseases, weeds and insect pests
of soybean. Major emphasis i{s on the development and dissamination of
technology applicable to the small farmer, with the intention of increasing
the quantity and quality of human food.

2. Objectives of the proposed ?roqgram

a. Grant objeztivas fazus 3n the Zevelor=ont and improvement of the



University of Puerto Rico's institutional response capability in the area

of tropical crop protection and production of soybsan. The grant emphasizes
_the development of background knowledge through research and informational
linkages in order to provide training, technical assistance and consultation
on major problems related to crop protection and puoduction of soybean in the
tropical regions of the world. The four major objectives (outputs) of the
grant are:

(1) Improved oducatiqn and ‘training capability. - Improvement of the
University of Puerto Rico's educational and t:aininq capabilities in order
to fully utilize and disseminate the knowledge and technology which is
generated through the research program or obtained through informational
linkages.

(2] Ixtended knowledge base and research capability. Development of

mechanisms which make possible effective, interinstitutional, inter-
discipllna:y research programs in the area of tropical crop protection
and production of soyBean. Emphasis is placed on the multidisciplinary
(@nnmuc:k! approach toward solving the major problems related to soybean
crop protection in the troplcs.

(3] Increased aﬂvisogz'and consulting capability. Development of mechanisms
which facilitate effective interdisciplinary advisory and consulting capabilities
relative to crop protection and production of soybean in the tropics. Emphasis
is placed on the development of a coordinated, interdisciplinary research and
advisory team.

(4) Expanded research and informational linkages. Development of a world-
wide network of linkages with institutions and individuals which are interested
in developing soybean as an important crop for nutrition of human populations

in the LDCs of the tropics.



C. Significance and Rationale for the Program

1. The Development Problem

It is one of the major AID objectives to support research activities which

will effectively accelerate agricultural and rural development in the less-
developed countries. Within this framework, research and training activities
aimed at the control and management of agricultural plant pests in crdoé to
reduce yield losses and increase food production is of particular interest to
AID.

There appears to be considerable overlap between the objectives of AID and
the University of Puerto Rico-Mayaguez. The University desires to further
develop capabilities in working with LDCs of the tro?ics through incioasing
it's knowledge of their agricultural problems. The Oniversity of Puerto Rico
intends to develop concepts and technology in- the area of tropical crop
protection of food legumes. Th?augh the broadening of the Universities
ability to work with and train individuals from LDCs in solving their own
problems related to crop protection, the quality of life and nutrition ot.
inhabitants of the LDCs will be inproved.

In addition, through the presence and actions of the staff members involved
in this project, the competence of the University of Puerto Rico in the area of
crop protection will be strengthened.

2. State of the Arts

Most of the work published and research conducted in relation to soybean
diseases, insect pests, and weed cont:ol is mainly from the temperate zones.
Relatively little is known about diseases, insect pests, weeds, and seed
quality problems affecting leguminous crops, particularly soybeans, in the
tropice. In many instances basic information relating to these types of

problems in the tropics does not exist. Rarely are specific economic

(14
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available, the methodology of application is usually not adapted to the
small farmer of the LDCs. In general, the information base which suooerts
gfpduetion of these crops is entirely inadequate.

A major portion of the information generated :izom cnis project will be
new and,. therefore, will directly expand our existing knowledge in these
areas.

D. Plans to Develop Linkages and to Facilitate Utilization of Research

Results,

1. Linkages

A network of worldwide linkages has been developed between INTSOY (UPR-
Mayaguez-UIUC) and various national and internaticnal’organizations. Establish-
ment of such linkages is viewed as essential to the success of the proposed
program. The network of linkages wlll provide a means for stimulating
cooperative activities, ensure effective utilization of program outputs, and
contribute to sustaining program activities after tha contract period.

Visits by program personnel will focus on linked institutions in the LDCs
of the tropics to improve staff avareness of their weed, disease and pest
problems with soybeans and other food legumes.

Since the beginning of the grant, linkages have been developed with the
following institutions:

(a] International Crops Research Institute for the
Semi-Arid Tropics, lfborldad, India.

(I Centro Internacional de Agricultura Tropical
(CIAT), Cali, Colombia.

(¢) Instituto Colombiano Agropecuario (ICA), Colombia,

(d) Instituto Interamericano Clencias Agricolas (IICA),

El Salvador, San Salvador.



(o) Instituto Nacional de Investigaciones Agropecuarias
(INIAP), Quito, Ecuador.

() Universidad de Panama, Panama.

(g) Internationa) Institute of Tropical Agriculture
(IITA), Ibadan, Nigeria.

(b} Centro Internacional de la Papa (CIFO, Lima, Perxu.

(L] ministerio de Alimentacion, Lima, Peru,

(3] Asian Vegetable Research and Development Center
AVRDC), Taiwvan.

(k] PFundacao Instituto Agronomico do Parana (IAPAR),
Londrina, Brasil.

(L] Canada Agriculture Research Station, Winnipegq, Manicoba.

The University of Puerto Rico's principle linkage within this program has
been and will continue to be ‘the University of Illinols. This project is
closely coordinated with INTSOY research and training activities being con-
ducted at the University of Illinoils and in collaboration with scientists
of the less developed countries.

Of primary {nterest to the University of Puerto Rico are the following
programs and scieantists: Or. R. h, G~rodman - Or. Coodman has a strong
program {n the area of plant virology of soybean and other fcod legumes.

Or. Goodman 1s presantly conducting research in Puerto Ricos Ur. James 8.
Sinclair -~ Dr. Sinclafir has an active resedrch program {(n the area of seed
pathology of soybean. DOr. Sinclair is also involved {n pathological studies
oconcerning bacterial and fungal diseases of soybean; and Dr. 4. Irwin -

Dr. Irwin .s presently conducting research {in the area of integrated pest
management programs for the control of (nsect pests. In Addtelon, Or. Gocdman

and Dr. Irwvin are working cooperatively in the area of virus-vector relaticnships
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of soybeans. Continued cooperative and coordinated ressarch with the above
mantioned INTSOY-based progranms s essantial to the continued development of
tha University of Puerto Rico crop protection progranm.

A Memorandum of Underatanding exists between the University of Puerto Rico,
Maysguez Campus and the Oniversity of Illinois, with objectives to further
develop cooperative and collaborative activitias of common {nterest, including
research and research related activities to meet human heeds, to snlarge and
strengthan capabilities and capacities of each university to promote student
and faculty exchange and to facilitate the exchange of schélarly {nformation
and materials.

The program will work closely with the U. &, Agency, for International
Development, Office of Agriculture, Technical Assistancs Bureau, Ragional
Bureuas and the AID Missions i(n Cooperating countries for identification
of problezs, for sstablishment of contacts, conducting collaborative reseaxch,
and use of research findings {n extension Programs oriented towerd small
farmers.

Other linkages within th. United States which will te essential for the
success of this research prograa {nclude: Oregon State Univeraity - weed
control; North Carolina Stats University - nematode control; Misaissippl State
Onivers{ty - seod technology and storage; and the Agricultural Resecarch Sarvice
WARS] - vhich has staff stationed at the Mayaguez Institute of Tropical
Mriculture. Ralaticnships with these fnstitutions will be strengthened by
Cooperative ressarch and educational efforts.

2. Diesemination and applicarion of Results

Wienever INTIOY sclentists visit countrl{es to reviev, or {nvest{gate the
possibilicy of establishing cooperative work, they will offer training

opportunities by demonstration, sealnar, or lecture to LOC research vorkers,
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Concurrently they are made aware of current problems inhibiting production
and protection efforts of soybeans and other grain lequmes.

It is planned to direct the dissemination of expected research and present
knowlodge to officials, sefentists, extension worker: and the sall farmer.
Tha dssexinavion wad utilization of information can be divided into the
followir 7 areas:.

Education and Training

(a) Graduate studies. At present a M.S. degree with specialization in
cxop protection is being offered by the University. Currently, graduate
students are conducting advanced studies and thesis research in the area
of crop protection of soybean and other food legumes. An attempt will ba
made to increase the numbe= of students from LDCs of the tropics for the
M.S. program at UPR-Mayaguez who ire willing to naxe use of this new option
in the field of crop protection.

(b] Outreach (Extension-typel Tra‘ning Program. Subsequent to determining
requirements of selected LDCs from the tropics and UPR-Mayaguez capabilities
in meeting their needs, short term outreach on-site training programs coordinated
with University of Illinois and other organizations will be initiated for LDCs
of the tropics. Detailed information on the LICs, chtained through linkages
and/or visits will be used to determine the LDCs that would benefit from such
programs.

In s'dition, attempts will De made to yive work-study type training to
interested persons of tha LDC, uspecially in Latin America. 1In this type of
program interested and qualified persons could join the INTSOY-UPR staZf for
on-the-job training in a variety of areas in crop protection. This type of
non—degree type training eliminates problems of prornquilitns'cnd language

Jroblems in relation to Spanish. In January 1978, a Peruvian student will
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(¢) Seminars, workshops, confersnces; and special courses coordinated
batween UPR-Mayagues and UIUC will be implemented under this progran. Other
programs could include sabbatical leaves, faculty exchange and training
between iLDCs of the tropics and UPR-Mayagues.

Mvisory Capability

It in recognized that AID prograi. require an expert response capability
in the area of weed, disease and pest control of soybeans and other food
legumes for ths LDCs of tha tropics. Through this project UPR-Mayaguez will
establish and maintain competence among its core staff to raspond to AID,
other donor, and LDCs of the tropics request for expert advise or assistance
in the problem area. The function of advisors may include: problem
identification and analysis, project design, proiect operations, including
education, training, ressarch, technical services and evaluation.

The fact that both Spanish and English languages are used by the faculty
members and technical personnel upoctally' qualify this university for work
with LDCs of Latin America. The College of Agricultural Sciences, Mayaguez
Campus, i# in a unique position to provide for education and research of
value for “hese areas.

A team of individual specialists will respond to requests for aid in
disease control (fungus, bacteria and virus], insect control, nematode
control and weed control. This team will work in a coordinated and cooperative
effort with other specialists from the University of Illinios in similar areas
or in areas such as plant bBreeding, agricultural engineering or soil sciences.
Technical assistants, field and ladoratory, and graduate students will be used
to aid the staff's training capabilities. Appropciate specialists from state
universities or other institutions will be sought in faculty bxchange or for

advice vhen needed,
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Cosmunications with interested individuals, institutions and governments
will be continued by means of personal communications, the INTSOY Newsletter,
and the INTSQOY Publication Series. Planning will commence for the possible
dntroduction of a series of technical bulletins. In addition, aecomprehensive
extansion-type bulletin on the production and protection of soybeans in the
tropics will be completed and made available to the LDCs by the end of the
contract period.

E. Management Considerations
(By A.I.D. Program |Aanager)

F. Project Background Description

At the beginning of the present 211(D] grant, soybeans were of no esconomic
importance (as far as production is concerned) to the Commonwealth of PFuerto
Nco; therefore, Puerto Rico's research and advisory capability in soybeans
was very low. Through activities conducted under the present grant, Puerto
Mco ahs made significant progress towards the development of a coordinated,
interdisciplinary research and advisory program in the area of tropical crop
protection of soybean.

At present, the University of Puerto Rico's soybean p:oqram‘(INTSOY-UPR)
involves active research in the areas of plant pathology, weed science, and
seed quality problems of soybean in the tropics. With emphasis on the develop-
ment of an integrated, coordinated crop protection research and advisory tean.
Recently, Dr. Nella Acosta joined the (INTSOY-UPR) staff. Through research
and advisory activities conducted by Dr. Acosta, nematology will become
integratesd into the overall program. Within the first year of a proposed grant
extension, a full time INTSOY entomologist (PhD) will be employed by U.P.R.
With the addition of the entomo'~gist, the Puerto Rico program will become

fully balanced in the area of tropical crop pro*tection of soybean.
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In addition to the U.P.R. staff, INTSOY-University of Illinois has three
full time staff members permanently stationed in Puerto Rico. These staff
msmbers include a plant breeder (PhDJ, fleld agronomist (M.8.), and a soil
microbiologist (PhD].

The grat has had a marked effect on the development of the University
of Puerto Rico's plant sciences program. Grant staff members have S«n
active in the development of a new curriculum for both the graduate and
undergraduate programs within the new department of crop protection. The
new curriculum is intended to meet ths needs of the ddpixtnmt in providing
integrated training in all areas of crop protection. At present, 20 courses
within the fleld of crop protection are being offered and 19 graduate students
are enrolled in the program. Grant personnel are involved in teaching graduate
and undergraduate courses in the areas of plant pathology, weed science, and
nematology, as well as, advising graduate students.

The University of Puerto Rico will play an increasingly important role
in international outreach and training activities. £fforts a:oi bc;ng nade
to increase thase types of activities, 1n order to ‘more fully utilize the
results of ressarch and existing staff competence of the progrum. Within
the last reporting period, the participation of program staff in inter-
national training activities has significantly increased. Program staff
have participated in training and outrsach activities in Brazil, ?eru,
Colombia, Puerto Rico, Ecuador,-and Panama.

The present grant ends on September 31, 1978. At present, a proposal
for a two year grant extansion has been submitted to A.I.D. It is anticipated
that the two year grant extension will carry the Puerto Ricc program until

funding becomes available under Title XII. In 1978, the Unitnuity
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e Illinols and the University of Puerto Rico will subait a formal proposal
for funding of INTSOY unler Title XII.

Specific Accomplishments

a. Staff Development
Present INTSOY-UPR staff includes:

1. Dr. Guillermo Riveros - weed scientist
2. Dr. Pedro Melindez -~ plant pathologist
3. Dr. Nelia Acosta -~ nematologist

4. Dr. Mike Ellis - plant pathulogist
seod pathologist

S. Eilean Rosario - Laboratory technician - plant pathology
6. Eduardo Riera - assistant wee’Z sclence
7. Rafael Ruiz - assistant plant pathology.
8. Papo Sanchez - field assistant
Dr. Raul Abrras is the associate director of INTSOY.
b. Training
Under the INTSOY-UPR pregram a student exchange program, batween U.P.R.
and U.I.0.C. has been in progress for over 3 years. ‘' The following UIDC
graduate students have received research training and conducted thesis
research at U.P.R.
Mr. William Grisley - Aqgr. Economics
Dr. Curtiss Nissley - Plant Breeding
Dr. Frank Tenne - Plant Pathdlogy
Dr. Steve Foor - Seed Pathology
Mr. Glen Sowers - Plant Pathology
Mr. Pornpod Thongmeearkom = \'irology
The following UPP graduate students (staff members) t,pofbod or are

working towards tlie following degrees at 0.1.0.C.
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Dxr. Jaime Jordon - PhD - Weed Science

Dr. Nelia Acosta - PhD = Nematology

Nr. Arcangel Rodriguez - M.S. -~ Plant Pathology

Mr. Santos Valla - PhD

Plant Pathology

Dr. Julia Magnucci - PhD - Plant Pathology

Twelve graduate students represanting Panama, Peru, Zcuador, Bolivia,

Nicaragua and Colombia bave received M.S. degrees at the University of

Puerto Rico and were partially supported by this grant.

C.

4.

Pacili:y Development

1.
2.

3.

4.
S.

7.
8.

Plant. Pathology Laboratory - oan campus
Nematology Laboratory =~ on campus

Plant Pathology -~ Seed Pathology Laboratory -
La Pinca

Soil Microbiology laboratory - La Finca
Office space and facilities - La Finca

Agronomy Field Laboratory and a variety of agricultural field
and laboratory ¢Juipwment - Isabela Substation

Cold storage facilities for seed - Isabela Substation

Scientific research equipment for all laboratories mentioned

Research Accomplishments

1.

).

Production of high quality soybean seed under tropical conditions
Messarch in this area has ressulted in several recommendations for
soybean seed production in the tropics.

Soybean seed storage un‘er tropical conditlons.

Research in this area has resulted in a better understanding of
the technology needed for soybean seed storage in the tropics

and seed storage -th;dn other than cold storage.

Soybean Breeding

Regeazch {n =his azer is cestlting {n hish yleldiing 2iseare


http:Breed.ng
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resistant varieties of soybean which are adapted to the tropics.
4. Soybesan Nematology
Resvarch in this area has just recently been initiated.
S. Soybean Weed Science
Rasearch in this area has resulted in several recommendations
fox chemical weed control under various environmental conditions.
A better understanding of the effects of weed competition on
soybean yield and alternative weed control methods have also
been developed.
6. Soybean Plant Pathology
Research in this area has resulted in a better understanding of
the pathological factors affecting soybean vields in the tropics.
Recommendations for controlling a variety of soybean plant pathogens
are currently being developed.
Resistance to Soybean Mosaic Virus (SMV), Bacterial Pustule, Bacterial
Blight and Cercospora leaf spot has been identified in Puerto Rico.

G. Zroject Desigqn and Methods

1. Scatement of Work

At the University of Prverto Rico, ths College or Agriculture's International
Soybean Program (INTSOY] will conduct research and training activities directed
toward the development and utilization of effective crop protect..a methods for
soybean in the tropics. Of major importance, will be the identification and
development of soybean varieties with resistance and/or tolerance to the
most destructive {nsects and diseases. The development and use of good
disease and insect resistant varietlies is the most direct method of helping
the small farmer in tlhe iTCs. Therefore, the plant breeder vifl be an

integral part of the INTSOY research team at UPR., Much of the work conducted
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by the weed scientist, entomologist, and plant pathologist will be in direct
cooperation and coordination with the breeder. Wrersas resistance is the
idsal method of controlling plant pests, it may take several yeags to identify
and {ncorporate disease 4nd insact resistance into high yielding, trop;cilly
adapted lines. In addition, resistance is continually subject to being
broken down through the development of new pathogenic races or bictypes.
In view of the above mentioned factors, the University recognizes the
importance of an overall crop protection program. Research will be continued
and/or initiated in the following areas of weed, insect and ALscnso control:
(1) Problem assessmant, with emphasis on identifying the most
destructive pests in the tropics and determining their
damage thresholds in order to minimize pesticide usage;
(2) The use of integrated agronomic and cultural practices in
reducing yield 10;101 to weeds, insects and disease;
(JT Biological control; and
(41 Chemical control, with emphasis on minimal dosage chemical
control methods as a portion of the overall pest management
program.

In order to fully utilize the technolocy which evolves from the research
program, the University recognizes the importance of outreach and training
activities which are directed at the LDCs of the tropics. Activities
conducted under this grant will empbasize the continued development of B.S.
and M.S. programs at U.P.R. in the area of crop protection, work-study
training programs, and staff participation in short courses, workshops and
seainars.

3. Mathod of Work

Work under this grant will continue to feature ths interdisciplinary.
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coordinated, interinstitutional approach. The project will sustain and improve
the University of Puerto Rico's research and training competencs in tropical
cxop protection and production of soybean and improve communications with
apptopriﬁio ingtitutions in the U.S. and abroad. The primary thrusts will

be:

1. Improvement of the Universities understanding of present
and proposed research in soybean production and protection
in the tropical LDCs.

2. Development of mechanisms which facilitate effective inter-
disciplinary and interinstitutional research on problems
related to soybean productiocn and protection in tropical
LDCs.

3. Dissemination of research results to LDC and international
institutions with, special emphasis, where appropriate, on
pethods of adaptive research to speed the benefits of research
to small farmers and agricultural institutions of tropical
LICs.

3. Objectives and Achievement of Objectives

The overall objective of this program is to expand and disseminate the
information on pest control and management of soybeans under tropical con-
ditions in order to increase tha quantity and quality of human food.

Specific goal-oriented activities will Be undertaken for each objective
in accordance with the method of work described above.

Cbjective 1. Improved education ».d training capability. Improvement of

the University of Puerto Rico's educational. and training capabilities in order
to fully utilize and disseminate tha kncwledge and technology which is generatusd

through the research program or obtained through informational linkages.
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A. Graduate Studies

Grant personnel will continue to cooperate in the development of the
nevwly founded department of crop protection. Grant personnel are currently
sexving on a committee to qvaluate and improve the present curriculum in the
area of crop protection.

All grant personnel will teach cne class per year in their area of
specialization. This will give depth to the departments' curriculum and
will insure UPR's capability of providing training at the i.s. and M.S.
level in crop protection.

All grant personnel will be available for advising graduate studohts
at the M.S. level.

Two araduate assistantships in the area of tropical crop protsction of
soybean will be offered per year to qualified students from tropical LDCs.

Program facilities and funding will be available for supporting graduate
student research in the area of tropical crop protaction of soybean.

B. Work-Study Training Program

In recant years, a number of requests have been fHade for short term non-
degree training programs in the area of tropical crop protection and production
of soybean. In this type of program, interested and qualified persons will
join the INTSOY-UPR staff for on-the-job training in a variety of areas in
crop protection. This type of non-degree training eliminates problems of
acadeaic prerequisites and language problems in relation to Spanish. At
present, trainees from any Spanish speaking country can come directly to
Puerto Rico with no lanquage problems. Work-study training programs will
be made available (wher feasible] ubon request to intereasted LDCs,

C. Participation in short courses, workshops and saminars

Program staff have been active participants in all relevant workshops,

short sourses, and sa=inazs. Tua gavsicipaticn cf yusgran jasssnnal in
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these types of activities will be supported by the grant,

As LDC needs dictate, workshops, short courses, and seminars will he
provided under the proposed progranm.

Cbjective 2. Extended knowledge base and research capability. Develop-
mant of ucchanisnl which make possible effective, interinstitutional, inter-
disciplinary research Programs in the area of tropical crop protection and
production of soybean. Emphasis is placed on the multidisciplinary (teamwork)
ipproach toward solving the major problems related to soybean crop protection
in the tropics.

A. Screening tropically adapted soybeans for insect and iisease resistance,

and highly compoti:iv.'charactoriceics against natural weed populations.

INTSOY's Variety Experiment Program and competence in the area of plant
breeding has provided and will continue to provide a base for further research
to screen the soybean germplasm for disease and insect resistance under tropical
conditions. The U.S.D.A. tropical soybean germplasm is currently being maintained
by ths INTSOY plant breeder at the Isabela substation, Isabela, Puerto Rico. 1In
addition .7 the U.S.D.A. collection, the breeder has obtained a number of
addiiional lines which puts the presant collection at approximately 600 lines.
Sources of resistance to soybean mosaic virus (SMV] have already been identified
in the collection. Experiments have been initiated to determine the competitive
ability of certain soybean g‘notypos against natural weed populations. A
screening program for good seed qQuality characteristics and resistance to seed-
borne fungi has also been initiated. The results of all (INTSOY) screaening work
vhich has been conducted at UPR are very encouraging.

Under this project, work which has been initiated will be continued and
expanded, and other screening programs for specific types of resistance will
be initiated.
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B. Research on seedborne microorganisms associated with soybeans and other

food legqumes, the pathogenicity of various isolated organisms, thelir role in

reducing seed germination and field emergence, and methods of thelr control

in the tropics.

Work on seedborne diseases i!tcctinq soybeans in the tropics has been in
progress for thé past 3 years at the University of Puerto Rico. Considerable
progress has been made in the following areas: (1) Screening for resistance
to seedborne fungi; (2} Achcnical control of seedborne pathogens; and (3) the
{dentification of certain agronomic practices which aid in the reduction of
seed infection by fungi in the field. Work in the above mentioned areas will
be continued and expanded under this project.

Research on the nature of microorganisms assoclated with soybeans and the
mechanism of seed or embryo death has been a concarn of INTSOY pathologists for
many years. Dr. James B. Sinclair has a gtrong program in the area of soybean
seed pathology at UIUC. Current and future work at OUPR will be closely
coordinated with Dr. Sinclair's groups.

The major emphasis of the INTSCY-UPR seed pathology and seed quality program
is and will continue to be the tropical production of high quality, disease
free seed for planting and for food.

C. Rasearch cn the nature, effect on yield, and control of selected fungal,

bacterial and nematode diseases of soybean in the tropics.

Work on diseases affecting soybeans i the tropics will take the following
steps: (1] Identify the limiting soybean diseasus in the tropics and subtropics)
(2) generate basic informarion about soybean pathogens that can be used to pre-
dict their spread and importance; (3] devise methods which are applicable to the
small farm level for controlling or recducing the impact of dilllllti and (4)

assist in breeding tropically adapted soybean cultivars wvith resistance to
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important pathogens.

D. Identification and study of characteristics of weed lgocicn commonly

associated with soybeans in the tropics, and to develop and a ly methods

for their control.

Rasearch on the competitive ability of weed populations against soybean
production has been in progress for the past two years at the University of
Pusrto Rico. Variations in “he degree to which soybean yields are reduced
by weeds have been observed and recorded. This variation appears to depend
on weed specias involved, amount of weeds (population), cultural practices
being used, and climatic conditions. Work in this area will be continued
and exparded under this proposal in order to determine which veed specias
present the greatest danger to soybean production im the tropics, and to
relate their growth characteristics with their competitive ability against
soybean. In addition, the behavior of weeds tawn&d variations in cultural
practices will be studied.

A number of herticides have Deen studied over the past two years for their
selectivity to soybean and their ability to control- tropical weed pests of
soybean. The behavior of these herbicices has been observed over a varlety
of soil types a\d weed populaticns. Although no products are completely
effective for all environmental conditions and weed specles, some are very
effective for specific conditions and weed species. Future work wvith
herbicides will be focused on determining and applying the proper methodology
for using herbicides in the overall weed ianagement program.

The use of various agronomic practices in controlling veed pests, as wvell
as, sachanical and manual methods of weed :ontrol will be studied., Of primary
soncern, will be thelr methodology and application within tifa overall soybean

production program in the tropics.
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E. Rasesarch on limiting insect pests of soybaans in the t-opics

Special attention will be given to tha control of major soybean insects.
This will include biclogical and genetic control methods as well as minimal
dosage-chemical control methods. Damage thresholds will be studied for
important Iinsect pests, with amphasis on mininizing insecticide zequirements
through the dQv‘lopnonc and application of pest managjement systems and programs,
Under this project an entomolugist (full-time - PhD) will be cbtained. The
INTSOY-UPR entomologlist will be closely coordinated with the plant breeder
and the INTSOY-UIUC entomologist.

It {s anticipated that the Illinois Pest Manaqumant Guidelines will be
adapted to conditions in Puerto Rico. This will be the first step {n the
eventual adaptation of the Guidelines for Tropi{cal LDCs.

F. Research to tast the feasibility of transaferring specific knowledqe in

the area of crco protection of soyBean to other food legumes and vice-versa.

Research {n this area has already been {(nitiated by INTSOY-UPR. At present,
the area of seed pathology and seed production ls belng studied. Frelininary
data suggests that L{f sultable practices are dcv‘lopod for the control of seec-
borne m: croorganisas of soybeans, these sare practices give identical or very
similar reeults wvhen directly applled to ¢ ..ar troplcal food legumes. If results
from present experiments cc ..nue to be favorable, the theory of transfer of
technol -y will be applied to other areas of crcp protection of tropical food

legumes.

Objective J. Increased advisory and ccnsulting capabillcy, Cevelcpnent

of mechaniszs which facilitate effective {nterdisciplinary advisory and
conmulting capabllircies relative to crop protaction and producticn of soybean
{n the tropics. Imphasis is placed on the devel:iprent of a ccordinated,

{nterdinciplinary research and advizory tean.


http:rduct.cn
http:protect:.Gn
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1e is recognized that AID programs require an expert respoase capability
in the area of weed, disease and pest control of syybeans and other food legumes
for the LDCs of the tropics. Through this projec: UPR-Mayaguez will establish
and maintain competence . among {ts core staff to respond to AID, other donor,
and LDCs of tha tropics request for expart advise or assistance in the problem
area. The function o: advisors may include: problem identirication and
analysis, project design, project operaticns, including education, training,
research, technical services and evaluation.

The fact that both Spanish and English languages are .used by the faculty
members and technical personnel especially qualify this university for work
with LDCs of Latin America. The College of Agricultural Sciences, Mayaguez
Campus, is in a unique position to provide for education and research of value
for these areas.

A team of individual speclalists will respond to requests for aid in
disease control (funjus, bacteria and virus), insect control, nematode control
and weed control. This team will work in a coordinated and cooperative effort
with other specialists from the University of Illinois {n similar areas or in
areas such as plant breeding, agricultural engineering or soil sciences.
Technical assistants, field and laboratory, and graduate students will be usec
to aid the staff's training capabilitcies. Appropriate specialists from state
universities or othar {nstitutions will be sought in faculty exchaize or for
advice when needed.

Commun .cations with interested {individuals, institutions and governments
will be continued by means of personal communications, the INT30Y ﬁcwtlo:tor,
and the INTSOY Publicatlon Series. Planning will commence sor the possible
{ntroduction of a series of technical bulletins. In addition a comprehensive
extension-type bulletin on the production and protection of soybeans in the

tzopics vill be complected ani —1ia VA-iozic %3 tha DT by othe end of the



contract period.

Objective 4. Expanded ressarch and informational linkaqes. Development
of a worldwide network of linkages with instittions and individuals which

are interested in developing soybean as an important crop for nutrition of
human populations in the tnCs af the tropics.

A network of worldwide linkages has been developed between INTSOY (UPR-
Mayaguei-UIUC) and various national and international organizations. Establish-
ment of such linkages is viewed as essential to the success of the proposed
program. The network of linkages will provide a means for stimulating
cooperative activities, ensure effective utilization of program outputs,
and contribute to sustaining program activities after the contract period.

Visits by program personnel will focus on linked institutions in the LDCs
of the tropics to improve staff avareness of their weed, disease and pest
probleas with soybeans and other food legumes.

(See Section D-1 - Plans to dsvelcp linkages and to facilitate Utilization
of Research Results)

K. Plan of Work

Since the inception of this grant first priority has been given to the
development of a strong research program and the establishment of education
and training facilities and staff ir. the area of tropical crop protection
of soytzan and other food lequmes. This priority ranking will be slightly
changed. Future program esphasis will be placed on the utilization of
developed institutional response capabilities in development programs.

The continuation of the on going research program will maintain a position
of high priority in the last year of the grant. The maintenance of a high
quality research program providss the following prinary functions:

1) the developrent of neecded technology in the area of tropical
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crop protection of soybean,
2)  the coatinued development of staff expertise and knowledge
in the probelm area; and
3) the demonstration of UPR/MC institutional response capability
in the problea area.
Included for funding in the grant redesign, which was not approved by
A.I.D., was program expansion in the area of entomology and nematology.
The area of entomology continues to be of primary interest to future
program development at UPR/MC. At present, UPR/MC has devdloped significant
response capability in the areas of plant pathology, weed science and seed
pathology. When entcmology and nematology are included into the grant
pzogram, a well-rounded tropical crop protection research, advisory and
training team will be established. UPR/MC will Be ready and capable of
responding to most requests for aid in tropical crop protection of soybeans.
Funding for tha entomology component of this program is currently being
sought from A.I.D. through this proposal for a two year extensicn of the
grant. Estimated expenditures for the proposed entdmology component are
listed under Cutput 1, Program subcategory S5 of the attached individual
work plans. A job description for an INTSOY entomologist at UPR/MC has
been written.
Continued development and maintenance of facilities for research and
training will receive program support and funding. Of special interest
to this program, is the establishment and continued development of the
newly founded Department of Crop Protection.
Two graduate assistantships per year will be provided under the proposed
grant axtension. PFull program support will be made availnblc’eo pertinent

graduate student research which is not supported under assistantship.
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Continued development of research and informational linkages will be
supported. In all grant related activities, our primary linkage with OIUC
will be continued. UIUC has truly distinguished itself as the leading
institution in world soybean development. Through cooperation and planning
wvith UIUC and other linked institutions and organizations, the basis for a
truly international network of organizations and individuals which can
sustain future soybean development programs for the tropics has been
daveloped.

As funding permits, all requests for assistance from LDCs will be
answared.

The development .of literature (in Spanish and English) based on current’

knowledge and results from program ressarch will receive funding.

1. Summary work plan bz.objoctiv.‘ activity and cost for Year I and II of
the grogglod extension.

Year I : Year Il
Cbjective I--Expanded knowledge base Activity Objective Activity Objective

and research capability §124,676 $126,926
A-1 Seed pathology and production of
high quality seed $27,551.52 $28,051.52

A-2 Plant Pathology of Soybean under

tropical conditions 22,420.00 22,920.00
A-3 Weed Science 32,860.00 33,360.00
A-4 Tropical Nematology of Soybean 12,000.00 12,250.00
A-S Tropical Entomology of Soybean 29,844.48 30,344.48

(to be incorporated in year 1
of proposed grant extension)
Wote: Dxpenditures listed under Objective 1 {include salaries and fringe
benefits for all grant personnel except the grant program direczor and secretacy.

Salaries of the program director and secretary are included under Objective III


http:29,844.48
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AMvisory Capacity.

Year I Year IIX

Activity Objectivo Activity Objective
Bbiective II--Education and training $13,000.00 $13,074.00

Continued dsvelopment of training

and education capacity within the

Departmant of Crop Protection

UPR/MC $1,000.00 $1,000.00
A-2 Graduate assistantshios 11,000.00 11,074.00
A-3 Travel and support for work-study 1,000.00 1,000.00

training program

OGbjective III--Advisory Capacity 16,000.00 16,000.00
A-1 Maintenance and continued
development of staff personnel
which can act as an advisory
team in tropical Crop Protection
of soybean 9,000.00, 9,000.00
A-2 Travel in response to requests,
for aid in development 7.000.00 7,000.00
Cbjective IV--Information Capacity 6,000.00 6,000.00
A-1 Publishing of grant supported
research results and other
grant supported publications 6,000.00 6,000.00
Cbjective V--Linkages and Networks 8,000.00 8,000.00
A-1 Travel $,000.00 $,000.00
A-2 Mnmini{strative and research
support 3,000.00 3,000.00

Total Year I $167,676.00 Total Year II $170,000.C0



2. Individual work plans by objective and lccivitx for Year I and II of the

proposed extension.

WORK PLANS FOR UNIVERSITY OF PUERTO RICO 211(d) GRANT=--
DEVELOPING RESPONSE CAPABILITY IN SOYSEANS FOR LDCs OF TROPICS AND SUBTROPI(

Output No. I

Pfoq:am subcategory No. I Activity Seed pathology and the productior

of high quality seeds under tropical conditions.

Staff to be involved Seed pathologist, plant pathologist, rlant breeder

and laboratory technician.

Scheduled events Continued development and application of needed

technology in the area of tropical production of high quality disease-

free seed.

Expected results A significant increase in knowledge and training

capability in the prbblcm area.

Costs Year I Year II
Personnel $21,551.52 $22,061.00
Travel 2,000.00 2 ,4,000.00
Research support 4,000.00 4,000.00

Subcategory total 27,851,852 28,081,52
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WORK PLANS FOR UNIVERSITY OF PUERTO RICO 211(d) GRANT--
DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTRCPICS

Qutput No. I Expanded Knowledge Base and Research Capability
Progran subcategory No. °II Activity Plant pathology of soybean under

troplical conditions.

stagf to be involved Plant pathologist, seed pathologist, plant ‘
breeder and one full-time technician.

Scheduled events Continued identification of soybean diseases present

in Puerto Rico. Screening tropically Adagc.d‘ioxbcan cultivars for

resistance to selected foliar and root rotting diseases.

Expected results Identification of soybean ge lasm with resistance

to salected plant digeases.

Costs Year I Year II
Personnel $15,420.00 $1%,920.00
Travel 2,000.00 ~ 2,000.00
Research support $,000.00 $,000.00

Subcategory total 22,420.00 22,920.00
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NORK PLANS FOR UNIVERSITY OF PUERTO RICO 211(d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS

Output o. I Expanded Knowledge Base and Research Capability

Program subcategory No. _III Activity Weed science-contrsl and®study

Oof waed speciss commonly associated with soybeans in the tropics.

- Staff to be involved Weed sclentist, one full-time technician and

plant breeder.

Scheduled eavents Continued research in methods of controlling weeds

in soybeans w:der tropical conditions, and competitive ability of

comnon weed species against soybean.

Expected results Significant increase in knowledge and training

capahility in tropical weed control in sovbean.

Costs Year I Year II
Personnsl $25,860.00 $26,360.00
Travel 2,000.00 2,000.00
Rasearch support $,000.00 5,000.00

Subcategory total 32,860.00 33,360.00
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WORK PLANS FOR UNIVERSITY OF PUERTO RICO 211(d) GRANT-~
DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS

Output No. _ I Expanded Knowledge Base and Research Capability

Program subcategory No. IV Activity Tropical nematology of soybean

Staff to be involved Nematologist and plant pathologist.

[

Scheduled events Initiation of research on the effect of nematodes

on tropical soybean production, and methods for thelr control. Develoo-

mant of research and training facilities in tropical nematology.

Expected rssults Development of institutional response capability in

the area of tropical nematoleqgy of soybean.

Costs Year I Year II
Personnel $ 5,000.00 $ 5,250.00
Travel 2,000.00 2,000.00
Research support $,000.00 5,000.00

Subcategory total 12,000.00 12,250.00
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WORK PLANS FOR UNIVERSITY OF PUERTQ RICO 211(d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS
Cutput No. I

Program subcategory No. V¥V Activity Tropical entomology of loibcnn

Staff to be involved UPR/MC entomologist (current not employed),

INTSOY entc.uology staff at UIUC and plant breeder.

Scheduled events Development of a research program and institutional
response capability in the area of entomology.. Development of pest

management programs for soybeans in the crogicl.

Expected results Development of institutional resconse capability in

soybean entomology under tropical conditions.

Costs Year I Year 1I
Personnel s18,000.00 $18,500.00
Travel 2,000.00 2,000.00
Rasearch support 9,844.48 9,844.48

Subcategory total 29,844.48 30,344 .48



WORK PLANS FOR UNIVERSITY OF PUERTO RICO 213(4) GRANT=-
OEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS

OQutput No. _II  [Education and Training Capability

Program subcategory No., I Aztivity Education and training within the

Graduate student research su

department of cr rotection (UP

and_international work-study training orogram.

Staff to be involved All grant personnel and grant program director.

v

Scheduled events Continued teaching and graduate student advising on

Su) rt for

research. Supovort for work-study trainee from Peru.

Expected results Continued development, and utilization of institutional

response capability in the area of education and‘training of tropical

crop protection.

Costs Year I Year II
Personnel $§ — - $ -—
Travel 1,000.00 2,000.00
Other program support 11,000.00 11,074.00

Subcatagory total 13,000.00 13,074.00

All grant personnel will be
used in grant supported
education and training
activities as needed to meet
Frogramn objecstives.
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WORK PLANS FOR UNIVERSITY OF PUERTO RICO 211(d) GRANT--
DEVELOPING RESPC™., ! CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS

,Output No. _II1 Advisory capacity

Program subcatugory No. I Activity Maintenance and continued ‘dovolop-

ment of staff personnel which can serve as an international adviso

team in the area of tropical crop protection of soybean.

Staff to be involved All grant personnel and grant program director.

Scheduled events Maintenance of present grant personnel and continued

development of qrant personnel. Special emphasis will be given to

entomology and nematoloqy.

Expected results The development of a well rounded advisory team in the

area of tropical crop protection of soybean.

Costs Year I Year II
Personnel $ 9,0d0.00 $ 9,000.00
Travel 7,000.00 7,000.00
Research support - -

Subcategory total 16,000.00 16,000.00

»
Salaries listed above included the
grant program director 0.2 rte and
the program secretary 1.0 Fte. All
grant personnel will be used in grant
gepsoreod adelissre azsivicies os neede?
to meet progran objectives.
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WORX PLANS FOR UNIVERSITY OF PUERTO RICO 211(d) GRANT~--
DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS

Output No. IV Information Capacity

Program subcategory No. , I Activity Publishing of all research result

obtained through this program. PFunding of program publications in soy-

bean protection under tropical conditions.

Staff to be involved All grant personnel and grant program director.

Scheduled events Publication of grant supported research results.

Publication of extension-type bulletins related to the tropical crop

protection of soyktean.

Expected results Presentation (in English and Spanish) of significant

program research findings and current knowledge ih the area of trspical

crop protection of soybean.

Costs Year I Year II
Personnel ' — $ -
Travel -— -
Publication costs 4,000.00 6,000.00

Subcategory total 6,000.00 6,000.00
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WORK PLANS FOR UNIVERSITY OF PUERTO RICO 211(d) GRANT-=-

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS

Qutput No. V Linkages and networks

5}quam subcategory No. I _ Activity Centinued development of 9inkage:

with international research centers an' other orcanizations. Linkages

vith tropical LDCs {n the areas of research, education and training.

Staff to be i{nvolved All grant personnel and the grant program director.

Scheduled events Contlnued develcpmant of informational and research

linkages with {nternational organizations and LDCs instizutions.

Dxpected results The developmant of an {ntermati{cnal network of

orqanizations and (ndiv{duals which can sustaln future soybean

development programs in *he tropics.

Costas Year I
Personnel § =-—-
Travel $,000,00
Other progran suppore 3,000.00

Subcategory total 9,000.00

Year IT

‘--
5,000.00
),€00.00

8,000.00
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). Tims phased work plan by objective and activity

Gbjective and Activity

Percent of
Total Effort

Month from start

10

12

14

16

18

20

a2

a4 _

ObLjective I--RBxpanded knowledge

base and research
capability 400

A-1 Seed pathology and production
of high quality seed

A-2

a)

b)

c)

d)

e)

screening for resistance
to seesd imfection by fungi
and other good seed quality
characteristics

Chemical control of seed-
borne pathogens

Agronomic practices affecting
seed Quality

Pathogenicity testing of seed-
borne microorganisma

Germplasa seed increase for
international distribution
and program research

Plant pathology

a)

b)

c)

Screening for resintancs to
foliar pathogens

Screeaning for resistance to
root rotting pathogens

Chemical control of foliar
pathogens




Percenc of Month from start

—__Objective and Activity Total Effort 2 _4_6 8 10 12 14 16 18 20 122 24
A-3 Weed Science
a) Weed competit.ion studies X X X x p 4 p 4 4 4

b) Evaluation of herbicides
for specific environmental
conditions. X X X X X X X x

c) Study of soybean varieties
for competitive ability
against weeds 4 X 4 ¢ b { b { b { X

d) Mgricultural practices and
weed control X X X X X X X X

A-4 T.opical nematology of soybesan

a) Determining nematode specles
associated with soybean in

Puerto Rico X X X b ¢ b ¢ X X X X

b) Pathogenicity testing of
nematode species X b 4 X X ¢ X X X

c) Screening for resistance
to pathogenic nemsatodes 1 x x x p ¢ X

A-S Tropical Entomology of soyblean
a) Laboratory and facility
development X |[X |X |X b 4 X

b) Use of chemicals within
the pest managemsnt program d
offccts on target and non-
target species X ~ X X X X X X

c] Screening for resistance to
foliar and seed feeding .
insects X X 4 X X X X X

iLte: The distribution of work under Objective 1 is due to the date of planting in Puerto Rico. Soybeans will
yield at any time during the year; however, maximum yield and vegetative growth is obtained when soybeans
are planted from May 15 to July 1.



Objective and Activity Total Effort 2 4 6 8 10 12 14 16 18 20 22 24

Gbjective 2--Bducation and Training 308

A-1 Advising graduate students at .
M.S. lavel X JX 11X |X X X X X X X X X

A-2 Continued developaent of
training and education
capacity within the

department of crop protection X Ix |x |x X X X X ¢ ) ¢ X x
A-3 Program staff involvement in ]

teaching X X X |X b ¢ X X b ¢ X X X X
A-4 Work study training prograd X 1x|x |x X X x X x X X X

Note: The time commitments cited above do not suggest that all program personnel are involved in education an
training activities 1008 of their time. This is meant to indicate that 1008 of the time a portion of tl
program personnel are involved in these activities or are available to participate in the activities.

Objective 3--Advisory Capu':ity 108

A-1 Maintenance and continued
development of staff personnel
which can act as an advisory
tcam in tropical crop protection
of soybean x |x|x|x )} x| x| x] x| x| x| x| x

A-2 Travel in response to requests X X X X X X X X ) & X X X

Note: The above indicates that the program is continually developing it‘'s advisory capacility and program
personnel are always available to respond to pertinent requests for technical assistance. ¢

Ob)jective 4--Information Capacity

108
A-1 Publishing of grant supported
resecarch results and other grant
XX x| X ) ¢ b 4 b ¢ X X X X X

supported publications



Objective and Activity

Total RBffort 10 12 14 16 18 201 22 24
Objective S5--Linkages and Networks 108
A-1 Continued davelopment and

strengthening of existing

research and information

ljnkages p ¢ X X ) ¢ p ¢ p ¢ p ¢




4]

I. Contractor Internal Management and Facilities

1. Local research orqanizations involved
a) University of Puerto Rico-Mayaguez Campus

b} Agricultural, Experiment Station of the University of

Puerto Rico and all sub-stations.
2. Available Pacilities

1. Plant Pathology Laboratory =~ on campus

4. Nematology lLaboratory - on campus

3. Plant Pathology -~ Seed Pathology Laboratory =
La Finca

4. Soil Microbiology Laboratory - La Finca

S. Office space and Zfacilities - La Finca

6. Agronomy Fleld Laboratory and a variety of agricultural
field and laboratory equipment - Isabela Substation.

7. Cold storage facllities for seed - Isabela Substation.

8. Intomology laboratosy - on campus

9. Scientific research equipyment for all' laboratories mentioned.

10. Gresnhouse - La Finca

11. rield space and research support at any of the 6 sub-stations
of the Agricultural Experiment Station.

J. Key Project Personnel and amount of salary charqed to grant
Principle Investigator: -Dr. M. A. Ellis (S0W)
Pathologist-seed production
Senior Investigators:

Or. G. Riveros - Weed Scientist (100W)
Dr. . Melléndez - Pathologist (S0W)

Dr. N: Acosta - Nematologlist (20%)



L.

44

Dr. R. Abrams - Asoc. Dix. INTSOY (O8]
Entomologist (PhD] to be employed in
first year of grant (100%]
Cirriculum vitae of senior personnel are attached as Appendix A.
General Appraisal |
(AID Project Manager)
Environmental Considerations

(AID Project Manager)
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