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DEPARTMENT Or STATE k11 
AGINCY FOR INTURNATONAL MDVLOPMNT ' b- A 37 

WASHINTON. D.C. NMS 

so 2 1978 

Dr. &&fael Pietri (n 
Chancellor 
University of Puerto Rico 
Mayaguez Campus 
Collee of Agricultural Sciences
 
Agricultural Experiment Station
 
Rio Piedrae, Puerto Rico 00928
 

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

Dear Dr. Pietri Oum:
 

Pursuant to the authority contained in the Foreign Assistance Act of 
1961, as amended, the subject grant is hereby amnded for the purpose 
of extending the grant for a period of two (2) years from September 17, 
1978 to September 16, 1980. For the above mentionei two (2) year period, 
$337,676 is hereby obligated, increasing the total obligated amount of 
the grant to $837,676. For 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 1A. 

In additica to the above, the Program Description (Attecluent IA), 
attached hereto, applies to the effort to be expended between September 17, 

1978 and September 16, 1980. 

fxcept a" expressly amended, the Giant remains in full force and effect 
in accordance with its terms. 
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Please ain 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 original and six (6) cgpies. 

Sincere 117~r 

Norton Darvin 
Grant Officer 
Agriculture/Nutrition Branch 
Central Operations Division 
Office of Contract Management 

Attacrmts: 

1. Progrem Description 

ACCEPTED: 

Fiscal Data 

Appropriation No.: 7 -flr/o'2./,.? 
Allotmet No.: tI 3-36-- 9- Oo-1..-/ 
PIO/T No.:3 3ir 
Project No.: 931-0154.11 
Amendment Amount: $337,676 
Total Grant Amount: $837,676 

http:931-0154.11


ATTACIDUT 1A 

Pogram Description 

A. Purpose and ObJective of Grant Amndmnt 

The purpose and Objective of the grant amndmnt 1 spelled out In 
detail in Exhibit A.
 

B. Budget
 

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

n1:9-17-78 n1:9-17-79 ni:9-17-78 
Line Item TO:9-16-79 TO:9-16-80 TO:9-16-80 

1.Salaries 	 T56OU- T333U *175 
2. 	Fringe Benefits 15,656 15,998 31,654 
3. Travel and Per Diem 17,000 179000 34,000
 
4. 	Equipment 18,000 18,000 36,000
 
5. 	 Materials and Supplies 13,040 13,048 26,068 
6. 	Fellowships 11,000 11,074 22,074
 
7. 	 Publications 6,000 6,000 12,000
 

Grand Total $167,676 $170,000 $337,676
 

The Grantee my not exceed in ecznditures the funds obligated against 

the ludget. Adjustmnts among the line ites are unrestricted. 

C. Special Provisions
 

1. Voucher Identification - The folloving identification data will 
appear on the face of every voucher subuitted for paymnt: 

Grant No.: AID/f/ta-G-73-50 
Project No.: 931-0154.11 
Project Office: DS/AGR/FCP 
Project Manager: John M. Yoh* 

http:931-0154.11
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Proect Statement 

A. Project Summary 

As our world has undergone its complex cultural evolution, many facts 

become evident. In view of current international unrest, energy problems 

most evident is: no countryand food shortages the fact which has become 

or nation is an island onto itself. We (mankind) must direct our attention 

to problaes which have a worldwide impact. The problem which most dirbctly 

affects the largest percentage of the world's population is the shortage of 

food (for human consumption). 

otherMalnutrition, caused by deficiencies in calories, protein and 

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 

of adults. Nutrition expertsmore protein, 	 pound per pound, than those 

70 of the in low-income countries areestimate that percent children the 

affected. It is extremely difficult for a human being to work, think or 

hungry and in a state bf poor nutrition. Now andmile when he or she Is 

in the future a great deal of emphasis neeJs to be placed on the world food 

situation. got only for humanitarian purposes, but to insure future world 

peace and stability. 

lack of tochnoloqy appropriate for their specific environmental,Due to the 

cultural and economic conditions, the 4orld food picture does not present a 

pleasant outlook for many regions, especially in overpopulated areas of the 

tropics. Rowever, through coordinated, international efforts in research and 

we can accomplish a great deal towards alleviating the problem.development, 

as soybean (Glo-ins rn=), field bean (PhaaseoZus VuZq=g-s),food legumes such 

(C4onua c_.aer) , and others will becomecowpas (Vignasei' sls) , pigeon pea 
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increasingly important in the tropical and subtropical regions of the world.
 

All of these legumes provide an excellent source of inexpensive yet high
 

-quality vegetable protein. The potential production of many ftod legumes in 

the tropical and subtropical parts of the world has been clearly demonstrated. 

Recent research conducted by the University of Puerto Rico, University of 

I.Lnois and the Agricultural Rtesearch Service (USDA) has shown that the 

tropical productin of soyb4.an is feasible. Not only can the crop be grown 

throu'ho',i the entire year, but yields of 3 to 4 T/Ka have been reported. 

This tonnage of seed is composed of 40 to 44% protein and approxliately 

20% oil. 

The high, yielding potential of many food legumae 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 tr-opics. owever, 

when one reviews and observes the destructive potential of agricultural pests, 

the outlook is not so bright. The combined natural forces of plant disease 

(fungi, bacteria, virus, mycoplasma, and nematodes), insect pests, and weeds 

present a barrier against increased food production which is 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 crops. Unless adequate crop protection 

measures are developed and applied, the use of high yielding cultivars 

combined with the potential to produce two or throe crops a year will not 

be sufficient to meet the food requirements of the tropical countrie '. 

The University of Puerto Rico has a long historl in the production of 

food legumes such as pigeon peas, field beans, cowpsas and po.her tropical 

food crops. For research purposes the islan of Puerto Rico is unique In that 

it offers an extremely wide range of climatic conditions. ,he annual. rainf.l 

http:soyb4.an
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vrie tue ovec 361 cm to less than 74 cm. In addition, all major soail 

of the tropics are represented across the island. The University recognize@ 

the importance of its tropical location and wide range of agricultural 

onitions in the developiment of pl. nt improvement proqrams fo the tropics. 

At. Puerto Rico lisease and insect control programs can be affected in place. 

In additior, research results can te obtained rapidly due to the fact that 

at least two crops can be produced per year. 

the University was granted $500,COO (AID/CM/ta-q-73-S0) to cover the 

grant period of October 1, 1973 to September 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 consultation on majur problems related to limiting diseases 

and associated insects and cultural practices of soybeans and other food 

for the tropical and subtropical areas. The developed competencieslegumes 

will be used to increase significantly tropical 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. 

he Universities of Illinois and Puerto Rico compliment each other with respect 

an ovexall capability for condictinq research and educationalto developing 

work on soybeans into the tropics. Illinois is the leading state in the union 

in soybean production. The University of Illinois has clearly desonstrated 

its Interest and capabilities in conducting international research programs. 

At the beginning of the present grant, soybeans were of no e:onomic 

Importance Cam far an production is concerned) to the Commonwealth of 

wasPuerto Rico, therefore, Puerto Rico's research capability in soybeans 

very low. Through activities conducted under the present 4rant, Puerto Rico 

has made significant progress towards the development of a coordinated, 



4
 

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

At present, Puerto Rico's soybean program (INTSOY-UPR) involves active 

Tesearch ir. the areas of plant pathc'ogy, weed science, and seed quality 

problems of soybean, 4s well ar, other food legumes in the tropics. with 

ehasis on the development of an integrated, coordinated crop protection 

.rsearch and advisory team. A full-time plant breeder (InTSOY-University 

of Illinois) is an integral part of the present research 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 control program. 

At present, no active research in the area of soybean entomology is 

being conducted within the program. The adAition of an entomologist is 

essential in order to provide a well rounded program and research team 

in the area of crop protection. 

Puerto Rico is strategically situated with respect to having a tropical 

climate. It provides an excellent base for conducting soybean research and 

educational work for subtropical and tropical donditions. Since Spanish is 

the first language, the staff can coenmicate effectively with people in 

Latin American ccuntries. In addition, the administrators "nd 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" LoCs, especially those in Latin America, for the transfer of 

knowledge in the production of soybean. 

Puerto Rico's unique position climatically and language-wise is most 

important to future U.S. efforts to assist tropical countries in the 

production of soybean. Therefore, continuity of outside support for a 

soybean program in Puerto Rico should be maintained indefinitely. 
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fte interest of the University of Puerto Rico and the University of 

fl1anois in maintaining and participating in international soybean efforts 

is clearly demonstrated by the fact that together the constitute INTSOY 

(the Znternational Soybean Program) which they established in July 1973. 

N. Research Purpose and Objectives 

1. Pupose
 

The purpose 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 linkaqes, technical assistance 

and consultation on major problems related to limiting diseases and associated 

insects and cultural practices of soybeans and other food legumes for tropical 

and subtropica. 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. 

Following the scheduled 18-month review of the grant program in June 1975, 

th. 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 effoits are being focused dn the production of high quality 

seed, and the control and management of diseases, weeds and insect pest.s 

of soybean. major ephtasia is 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 Proqram 

a. Grant obje:.ves f:z.-s :n .edt'.'or-:nt and improvement of the 
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i.versity of Puerto Rico'as institutions response capability in the area 

of tropical crop protection and production of soybean. The grant emphasizes 

the development of background knowledge through research-and informational 

linkages in order to provide training, technical assistance and consultation 

major problms related to crop protection and p:'oduction of soybean in the 

tropical regions of the world. The four m jor objectives (outputs) of the 

grant are: 

on 

(1) Improved education and training capability. Improvement of the 

University of Puerto Rico's educational.and training capabilities in order 

to fully utilize and disseminate the knowledge and technology which is 

generated through the research program or obtained through informational
 

linkages.
 

C21 Extwended knowledge base and research capability. Development of 

mechanisms 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 

LteamworkI approach toward solving the major problems related to soybean 

crop protection in the tropics. 

C31 Increased advisory 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. 

(41 Expanded research and informational linkages. Development of a world­

vide network of linkages with institutions and individuals which are interested 

in developing soybean as an important crop for nutrition of human populations 

in the LOCs of the tropics. 
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C. Sinificance and Rationale for the. Program 

1. The Development Problem 

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

will effectively accelerate agricultural and rural development in the less­

developed countries. ithin this framework, research and training activities 

aimed at the control and management of agricultural plant pests in order 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-Mayagnez. The University desires to further 

develop capabilities in working with LDCs of the tropics through increasing 

it's knowledge of their agricultural problems. The antversity of Puerto Rico 

intends to develop concepts and technology in-the area of tropical crop 

protection of food legumes. Through 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 of
 

inhabitants of the LDCs will be improved. 

In addition, througL. 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 

tropics. In many instances basic information relating to these types of 

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

c:ntrol =oas4res availa.ble : :hu f-:. : n ::.:-:' -------. 
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available, the methodology of application is usually not adapted to the
 

smll farmer of the LOCs. 
 In general, the information bass which sumnarts
 

production of these crops 
 is entirely inadequate.
 

A major portion of the information generated 
rr= tnis project will be
 

new and,. therefore, will directly expand 
our existing knowledqe in these 

areas. 

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

Results. 

1. Linkages
 

A network of worldwide linkages has been developed between ?NTSOY (tPR-
Mayague -UzUCj 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 awareness of their-woed, disease and pest 

problems with soybeans and other food legumes.
 

Since the beginning of the grant, 
 linkages have been developed with the 

following institutionss 

CaJ International Crops Research Institute for the
 

Semi-Arid Tropics, Ryberadad, India.
 

(b1 Centro Internacional. de aq'ricultura Tropical
 

CCAT), Cali, Colombia.
 

Cc) Instituto Colombiano Agropecuario (ICA), ColombLa
1 

(d) Instituto Interaericano Ciencias Aricolas (IXCA), 

Xl Salvador, San Salvador. 



(e) 	 Intituto Nacional do Znvestigaciones Aqropecuariaa 

(IlZAP), Quito, 9cuador. 

(t) 	 Vniveraidad do Panama, Panama. 

(g) 	 InternationA institute of Tropical Aqriculture
 

(ZITA), Mhadan, Nigeria..
 

(h) 	 Centra Internacional do la Papa (CIPO, Lima, Peru, 

(L) 	Kinisterlo de Alimentacion, Lima, Peru. 

(jI 	 Asian Veetable Research and Development Center
 

OVRDC), Taivan.
 

(kJ 	 Fundacao Instituto Aronomico do Parana (ZAPA), 

Londrina, arasil. 

(1) Canada Agriculture Research Station, Winnipeg, Manitoba. 

'The University of Puerto Rico's principle linkage within thin proqram has 

been 	and will ontinue to be"the University of Illinois. This project is 

closely coordinated with INTWSOY ressach and training activities being con­

ducted at the University of Illinois and in collaboration with scientists 

of the less developed countries. 

Of primauLry Interest to the University of Puerto Rico are the followinq 

programs and scientistas Dr. I. h. Ge odman - Dr. Goodman has a strong 

program in the area of plant virology of soybean and other food legumes. 

Dr. Goodman is presently conducting research in Puerto Ricoo Dr. James B. 

SinclaLr - Dr. Sinclair has an active rssetrch program in the area of meed 

pathology of soybean. Dr. Sinclair is also involv*d in pathological studies 

cocerning bacterial and fungal diseases of soybeano and Dr. N. Irvin -

Dr. Irwin i presently conducting research In the Area of integrated pest 

impalement programs for the control of insect pests. In addition, Dr. Goodman 

and 	 Dr. Irvin are working cooperatively in the area of vLns-voctor rslatIonhips 
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Of soybeans. Continued cooperative and coordinated research witi the above 
msnLtoa0d flEISOY-based programs is essontial to the continued development of 
the University of Puerto Rtico crop protection program. 

A Nemorandu of Underitandlnq exists between the University of Puerto Rico, 
Mayaque Camspus and the University of Illinois, with objectives to further
 
dervalop cooperative and collaborative activities of cowmon 
interest, including
 

research and research related activities to moet human needs, to enlarge and
 
strengthen capabilitiew and capacities of each university to promote student 
a"d faculty exchange and to facilitate the exchange of sch6larly information
 

and materials.
 

The p:ogram will work closely with the U. S. Agency.for International
 
Development, Office of Aqriculture, Technical Assistance Bureau, Regional
 

bursuas and the AID Kissions in cooperating countries for identification 

of problems, for establisment of contacts, conducting collahorative research, 

and ue of research findings in extension programs oriented toward small 

farmers.
 

Other linkages within th % United States which wi'll 
be essential for the
 
success of this research program 
 includes Oregon State University - weed 
controli Nkorth Carolina State University - n"natode controli Mississippi State 
University - seed technology and storaqeo and the Aqricultural Research Service 

"I - -fLich has staff stationed at the mayaguex Institute of Tropical 
Agriculture. 
 Relsticnships with these 
Lnstitutione will be st:engthened by 

cooperative research and educational efforts.
 

2. Dissemlnationand aplication ofResults
 

Wienever 
 ZHfTZOY scientists visit countries to review, or Lnvestiqate the 
possibility of establlshing cooperative work, they will offer traininq 
opportunities by demonstration, seainar, or lecture to LOK research workers.
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concurrently they are made aere of current problems inhibiting production 

and protection efforts of soybeans and other grain legumes. 

It is 4lamned to direct the dissemination of expected research and present 

knovlidge to officials, selantists, extension workezz and the UaiMl farmer. 

A d;'sx.mnaon -ad utilization of information can be divided into the 

followi-; areas:. 

Education and Traiing 

(al Graduate studies. At present a M.S. degree with specialization in 

crop protection is being offered by the University. Currently, qrduate 

tudents are conducting advanced studier and thesis research in the area 

of crop protection of soybean and other food legumes. An attempt will be 

made to increase the number of students from LDCs of the tropics for the 

M.S. program at UJPR-tayaguez who Are willing to mice use of this new option 

in the field of crop protection. 

(bi Outreach (Xxtension-typieT Tra!ning Program. Subsequent to determining 

requirements of selected LDCs from the tropics and UPR-Kayaquez 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 t1e LDCs, obtained through. linkages 

and/or visits will be used to determine the LDC that would benefit from such 

programs.
 

In as-dition, attetfts will be .made to give work-study type training to 

interested persons of the LDC, uspecally in Latin America. in this type of 

program interested and qulified persons could join the INTSOY-UPR staff for 

on-the-job training in a variety of areas in crop protection. This type of 

non-degree type training eliminates problems of preroquisits and language 

groblems in relation to Spanish. In January 1978, a Peruvian student will 

begin a f-cr h ',r study y.c;r'- Ln th, area of UOYbO9R 73stholo..
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(a)Seminars, workshops, conferences, and special courses coordinated 

betWen UPR-Nayagues and IUC wLll .be implemented under this program.. Other 

prorzams could include sabbatical leavs, faculty exchange and training 

elween ,DCs of the tropics and UPR-Kayagues. 

Advisory Capability 

it is recoquLzed that AID proqra&.. require an expert response capability 

Ln the area of weed, disease and pest control of boybeans and other food 

legumes for the LDCs of the tropics. Through this project OPR-Mayaquez will 

establish and maintain competence amng its core staff to respond to AID, 

other donor, and LDCs of the tropics request for expert advise or assistance 

Ln the problem area. The function of advisors may include: problem 

identification and analysis, project design, prolect operations, 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 espec ally qualify this university for work 

with LDCz of Latin America. The College ot Agricultural Sciences, Mayaque: 

Campus, is in a unique position to provide for education and research of 

value for %he. areas. 

A team of individual specialists will respond to requests for aid in 

disease. control (un.gus, bacteria and virusT, insect control, nematode 

control and weed control. This team will work in a coordinated and cooperative 

effort vith. other specialists from tho University of IllLnios in similar areas 

or Ln areas such as plant breeding, agricultural engineering or soil sciences. 

Technical assistants, field and laboratory, and graduate students will be used 

to aid the. staff's training capabilities. Appropv.iate specialists from state 

universities or other institutions will be sought in faculty bxchange or for 

advice when needed. 
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Comanicatione wih Interested individuals, institutions and governments 

will be continued by means of personal communications, the INTSOY Newsletter, 

and the flLOT Publication Series. Planning will commence for the possible 

introduction of a series pf technical bulletins. Zn addition, ascomprehensLve 

extension-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 

coutract period. 

3. 	 Management Considerations 

(By A.Z.D. Program !Analer) 

r. 	Project ackground Description 

At the beginning of the present 211 (DI grant,, soybeans were of no economic 

iqortance (as far as production is concerned) to the Commonwealth of Puerto 

RLcoi therefore, Puerto Rico's research and advisory capability in soybeans 

was very low. Through activities conducted under thearesent grant, Puerto 

Rico ahs made significant progress towards tbh 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 program (rNTSOY-UPR) 

involves active research in the area. 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 team. 

McentLy, Dr. Melia Acosta Joined the (ZN.SOY-UPR) staff. Through research 

and advisory activities conducted by Dr. Acosta, nematology will become 

integrated 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 entoo'-qist, the Puerto Rico program will become 

fully balanced in the area of tropical crop protection of soybean. 
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In addition to the U.P.R. staff, ofXfMTSY-niversity 

ful. time staff member permanently stationed in Puerto Rico. These staff 

mbers include a plant breeder (IhDJ, field agronomist (M.S.), and a sail 

microbiologist (PhD). 

Illinois has three 

The grat has had a marked effect on the development of the University 

Grant staff members have beenof Puerto Rico's plant sciences program. 

for both the graduate andactive in the development of a new curriculum 

within the department of crop protection. Theundergraduate programs new 

to meet the needs of the department in providingnew curriculum is intendedL 

inte rated training in all areas of crop protection. At present, 20 courses 

within the field of crop protection are beinq offered and 19 graduate students 

are enrolled in the program. Grant personnel are involved in teaching graduate 

the areas of plant pathology, weed science, andand undergraduate courses in 

nematology, as well as, advis.4--g graduate students. 

The University of Puerto Rico will play an increasingly important role 

in international outreach and training activities. Efforts are being made 

to increase these types of activities, in order to more fully utilize the 

results of research and existing staff competence of the proqrLm. 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 outreach activities in Brazil, Peru, 

Colombia, Puerto Rico, Ecuador, and Pana. 

The present grant ends on September 31, 1978. At present, a proposal 

year grant extansion has been submitted to A.I.D. It is anticipated
for a two 

that the two year grant extension will carry the Puerto Ricc program until 

under Title XUI. In 1978, the Universityfunding becomes available 
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eai Zl.ftai ad the OMivenIty of Puerto RLZCo will submit a formal propomal 

for funding of Z SOY n2oer Title XRU. 

flecific Accomlishm'ents 

a. 	Staff Development
 
Present flTSIOY-UP R staff includes:
 

1. 	Dr. Gu1ler iiveros - weed scientist 

2. 	Dr. Pedro NeIndez - plant pathologist 

3. 	 Dr. elia Acosta- ne-tologist 

4. 	Dr. Mike 11Mi - plant pathlogist
 
seed pathologist
 

S. 	Zileen. Rosario - Laboratory technician - plant pathology 

6. 	 Eduardo Riera. - assistant veeG science 

7. 	Rafael Ruiz - assistant plant pathology. 

S. Papo Sanchez - field assistant 

Dr. Raul Abrr na is the associate director of fITSOY. 

b. 	Training 

MUrd the :ITSOY-UPR progran a student exchange program, between U.P.R. 

and U.Z.C.C. has been in progress for over 3 years. ' The following Q:1= 

graduate students have received research training and conducted thesis 

research at V.P.R. 

Mr. William Grisley - Agr. Economics 

Dr. Cu-rtss Nissley - Plant Breoding 

Dr. rrank Tenne - Plant Pathdloqy 

Dr. Steve Foor - Seed Pathology 

IU. Glen oers - Plant Pathology 

Mr. Pornpod Thonqmeearkom - Virology 

the following UPP graduate students (staff members) recetved or are 

working towards the folloving degrees at U.I.0.C. 
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Dr. 	 Jaim Jbrdon - PhD - Weed Science 

Dr. Delia Acosta - PhD Nematology 

Mr. Arcangel Rodrigues - M.S. - Plant Pathology 

Mr. Santos Valle - PhD - Plant Pathology 

Dr. Julia Magnucci - PhD - Plant Pathology 

Twelve graduate students representing Panama, Peru, Ecuador, Bolivia, 

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

Puerto Rico and were 'partially supported by this grant. 

c. 	Facilhy Development
 

1. 	Plant Pathology Laboratory - on campus 

2. 	Namatology Laboratory - on campus 

3. 	 Plant Pathology - Seed Pathology Laboratory -

La rnca
 

4. 	 Soil Microbiology Laboratory - La Fnca 

S. 	 Office space and facilities - La Finca 

6. 	 Agronomy Field Laboratory and & variety of agricultural field 
and laboratory (uipment - rsabela Substation 

7. 	 Cold storage facilities for seed - saabela Substation 

6. 	Scientific research equipment for all laboratories mentioned
 

d. 	 Research Accomplishments 

1. 	 Production of high quality soybean seed under tropical conditions 

Research in this area has resulted in sevural recommendations for 

eoybean seed production in the tropics. 

2. 	 Soybean seed storage un'ar tropical conditions. 

Research in this area has resulted in a better understanding of 

the technology needed for soybean seed storage in the tropics 

and seed storage methods other than cold storage. 

3. 	 Soybean Breed.ng 

Research in this area in res ltin; i hli'h 1'!,Jin; disease 

http:Breed.ng
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reListant varLetie. of soybean which are adapted to the tropics. 

4. 	 Soybean Wematoloqy 

Research in this area has just recently been initiated. 

S. 	 Soybean Weed Scienre 

Research 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 so'bean yields in the tropics. 

Recommndations for controlling a variety of soybean plant pathogens 

are currently being developed. 

Resistance to Soybean Mosaic Virus (SMV), Bacterial Pustule, Bacterial 

Slight and Cercospora leaf spot has been identified in Puerto Rico. 

G. 	 2roject Design and Methods 

I. 	 Statement of ork 

At the University of Puerto Rico, the CoLlege oe Agriculture's International 

Soybean Program rNTSOYI will conduct research and training activities directed 

toward the development and utilization of effective crop protect-wa methods for 

soybean in the tropics. Of major importanci, will be the identification and 

development of soybean varieties with resistance and/or tolerance to the 

met destructive insects and diseases. The development and use of good 

disease and insect resistant varieties is the most direct method of helping 

the small farmer in the LDCs. Therefore, the plant breeder will be an 

Lntegral part of the fITSOY research team at UPR. Much of the work conducted 
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by 	the weed scientist, entomologist, and plant patholoqist will be in direct 

cooperatio=. and coordination with the breeder. W1oereas resistance is the 

i4pal method of controlling plant pests, it may take several yens to identify 

and incorporate disease And insect resistance into high yielding, tropically 

adopted lines. In addition, resistance is continually subject to being 

broken down through the development of new pathogenic races or birtypes. 

In view of the above mentioned factors, the University recognizes the 

importance of an overall crope protection program. Research will be continued 

and/or initiated in the following areas of weed, insect and disease control: 

(1) Problem assessment, with emphasis on identifyinS 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 losses to weeds, insects and disease; 

(3T Biological controll 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 technology which evolves from the research 

program, the University recoqnizes the importance of outreach and training 

activities whLich are directed at the LDCa of the tropics. Activities 

conducted under this grant 41± emphasize the continued development of B.S. 

and M.S. programs at U.9.R. in the area of crop protection, work-study 

training programs, and staff participation in short courses, workshops and 

seminars.
 

2. 	 method of Work 

work under this grant will continue to feature the interdisciplinary, 
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coordinated, interinstitutionil approach. The project will sustain and improve 

the University of Puerto Rico's research and training competence in tropical 

crop protection and production of soybean and improve comunicatibns with 

appropriae institutions in the U.S. and abroad. The'primary thrusts will 

bet
 

1. 	 ZMprovemsnt of the Universities understanding of present 

and proposed research in soybean production and protection 

in the tropical LDCs. 

2. 	 Development of medhanims which facilitate effective inter­

disciplinary and interinititutional research on problems 

related to soybean production and crotection in tropical 

LDCs. 

3. 	 Dissemination of research results to LDC and international 

institutions with, special emphasis, where appropriate, on 

methods of adaptive research to speed the benefits of research 

to mall farmers and agricultural institutions of tropical 

LDCS. 

3. 	 Oblectives and Achievement of Oblectives 

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 the 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. 

Objective 1. Imsproved education a:,d training capability. improvement of 

the University of Puerto Rico's educAtIona. and training capabilities in order 

to fully utili:e and disseminate the kncwledge and technology which is generated 

through the research program or obtained through informational linkages. 



20
 

A. Graduate Studies 

Grant personnel will continue to cooperate in the development of the 

newly founded department oi crop protection. Grant personnel are currently 

serving on a comaittee to %valuateand improve the present curriculum in the 

area of crop protection. 

All grant personnel will teach one class per year in their axea of 

specialization. This will give depth to the departments' curriculum and 

will insure UPRIs capability of providing training at the B.S. and M.S. 

level in crop protection. 

All grant personnel. will be available for advising graduate students 

at the M.S. level. 

Two araduate assistantships in the area of tropical crop protection 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 protection of soybean. 

3. Work-Study Training Proram 

Zn recent years, a number of requests have been ade 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 

academic prerequisites and language problems in relation to Spanish. At 

present, trainees from any Spanish speaking country can come directly to 

Puerto Rico with no language problems. Work-study training programs will 

be made available (when feasiblel upon request to interested LDCs. 

C. Participation in short courses, workshops and seminars 

Program staff have been active participants in all relevant workshops, 

short : and .c axt:-.. '.seas, 7s-.a:s. ,.. 
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thes types of activities will be supported by the grant. 

As LDC needs dictate, workshop, short courses, and seminars will be
 

provLded unde: the proposed program.
 

Objective 2. Extended knowledge 
base and research capability. Develop­
mant of mechanim@ 
which make possible effective, interinstitutional, inter­

disciplinary rqserch programs 
 in the area of tropical crop protection and
 
production of soybean. 
 Emphasis is placed on the multidisciplinary (teamwork)
 
Approach 
 toward solving the major problems related to soybean crop protection
 

in the tropics.
 

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

and highly competitive characteristics against natural weed 
 opulations.
 

INTSOY's Variety Experiment Progzam and comoetence in the area of plant 
breeding has provided and will continue to provlde a base for further research
 
to screen the soybean gezmplasm for disease and 
insect. resistance under tropical
 
conditions. The U.S.D.A. 
 tropical soybean germplasm is currently being maintained 
by the InMsOY plant breeder at the rsabela substation, Isabela, Puerto Rico. In 
addition t the U.S.D.A. collection, the breeder har obtained a number of
 
addiional lines which puts 
 the present 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 genotypes against natural weed populations. A 
screening program for good seed q1ality characteristics and resistance to seed­
borne fungi has also been initiated. The results of all (INTSOY) screening work 
which has been conducted at CPR 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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a. Research on seedhorne microorganisms associated with soybeans and other 

food legums, the pathogenicity of various isolated organisms, their role in 

of their controlreducing seed germination and field emergence, and methods 

in the tropics. 

in the tropics has been inWork on seedborne diseases affecting soybeans 

progress for thd past 3 yeaws at the University of Puerto Rico. Considerable 

in the following areass (1) Screening for resistanceprogress has been made 

to soedborne fungi; (2) chemical control of seedborne pathogensl and (3) the 

agronomic practices which aid in the reduction ofidentification of certain 

seed infection by fungi in the fiqld. Work in the above mentioned areas will 

be continued and expanded under this project. 

Research on the nature of microorganisms associatedwith soybeans and the 

death has been a conckrn of INTSOY pathologists f'3rmechanism of seed or embryo 

many years. Dr. James B. Sinclair has a trong program in the area of soybean 

closelyseed pathology at UIUC. Current and future work at UPR will be 

coordinated with Dr. Sinclair's groups. 

The major emphasis of t.he INTSOY-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. Research on the nature, effect on yield, and control of selected fungal, 

tropics.bacterial and nematode diseases of soybean in the 

tropics will take the followingWork on diseases affecting soybeans iA the 

diseasds in the tropics and subtropics:stepss C1 rdentify the limiting soybean 

(21 generate basic information about soybean pathoqens that can be used to pre­

dict their spread and importancel (3) devise methods which are applicable to the 

(4)
mall farm level for controlling or reducing the impact of diseases; and 


assist in breeding tropically adapted soybean cultivars with resistance to 
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ImPortat pathogens. 

D. rdentification and study of characteristics of weed species comonly 

associated with soybeans Ln the tropics, and to develop and apply methods 

for their control. 

Research on the comptitive abilty of weed populations against soybean 

has been in progress for the past two years at the University ofproduction 

Puerto Rico. Variations in *-edegree to which soybean yields are reduced 

by weeds have been observed and recorded. This variation appears to depend 

on weed species involved, amunt of weeds (population), cultural practices 

being used, and climatic conditions. Work in this area will be continued 

a&d exparded under this proposal in order to deter ine which weed species 

present the greatest danger to soybean production in the tropics, and to 

relate their growth characteristics with their competitive ability qainst 

soyboan. rn addition, the behavior of woeds toward variations In cultural 

practices will be studied. 

A number of herticides have been studied over the past two years for their 

selectivity to soybean and their ability to control tropical weed pets of 

soybean. The behavior of these herbicides has been observed over a variety 

of soil types jxd weed populations. Although no products are completely 

effective for all environmental conditions and weed species, some are very 

effective for specific conditions and weed species. ruture work with 

on determining and applying the proper methodologyherbicides wil.1 be focused 

for using herbicides in the overall weed tanagement. proqram. 

the use of various agronomic practices In controllinq weed pests, as well 

studied. Of priziryas, mechanical and manual methods of weed :ontrol will be 

.oncern, will be their methodology and application within thA overall soybean 

production proqrm in the tropics.
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2. 	Research on limiting insect pests of soybeans in the tropics 

Secial attention will be given to the control of major soybean insects. 

hlis will include biological and genetic control methods as well as minimal 

dosage-chemical control methods. Damaqe thresholds will be studied for 

lmportant insect pests, with imphasis on miniizing insecticide requirements 

through the d vlopment and application of post management systems and programs. 

Under this project an entomologist (full-time - PhD) will be obtained. The 

INTSOY-OPR entomologist will be closely coordinated with the plant breeder 

and 	the INTSOY-UIUC entomologist.
 

rt is anticipated that the Illinois Pat .4anaq4.?ont Guidelines will be 

adapted to conditions In Puerto Rico. This will be the first step In the 

eventual adaptation of the Guidelines for Tropical LDCs. 

F. Research to test the feasibiity of transferring specific knowledge in 

the area of crop protect-ion of soybean to other f ood lqigses and vice-versa. 

Research in this area has already beon initiated by INTSOY-UPR. At present, 

the area of seed pathology and seed production is being studied. Preli-inary 

data suggests that if suitable practices are developed for the control of se**­

borne mcroorganisms of soybeans, these sare practices give identical or very 

.
similar results when directly applied to c ,..r tropical food lequmes. If results 

from present le~rients cc .-iue to be favorable, tli theory of t:Amsfor of 

technol :y will be applied to other areas of crcp protection of tropical food 

leguia-os. 

Objective 3. rncreased aedvsory and consult.nq cpabililty. C-volopent 

of mochaniso which facilitate efofective Interd'sciptL nary advisory and 

consulting capabilities relative to crop protect:.Gn and {rduct.cn of $oybean 

in the tropics. rLuphavis is placed on the develcpmint of a coordinated, 

interdisciplinary research and advisoar teen.
 

http:rduct.cn
http:protect:.Gn
http:consult.nq
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expert respon1se capabilityanIt is recoquized that AlD programs require 

and other food legumespest control of $iybeans
in the area of weed, disease and 

will establishWR-Kayaquez
foz the LDCs of the tropics. 	 Through this projec' 

its core staff to respond to AID, other donor, 
and maintain competence.smonq 

in the problemadvise or assistance 
and L)Cs of the tropics request for expert 

cation and 
area. The function oi advisors may include: 	 problem ident1r 

Including education, training,
project operaticns,anal~jsis, project design, 

services and evaluation.research, technical 

the faculty
that both Spanish and Engli3h 	languages are used by

The fact 

qualify this university for work 
;ersonnel especiallymembers and technical 

Kayaguezof &icultural Sciences, 
with LDCs of Latin America. The College 

is in a unique position to provide for education and research of value 
Campus, 

for these areas. 

will respond to requests for aid in 
team of individual specialistsA 

control, nematode control
and virus), insect

control (fun;us, bacteriadisease 
and cooperative effortin a coordinatedwill workand weed control. This :eam 

areas or inIllinois in siailar 
with other specialists frm the University of 

or soil sciences. 
plant breeding, agricultural engineering

areas such as 

will be usedand graduate students 
Technical assistants, field and laboratory, 

from state 
staffIs trai~ninq capabilities. Appropriate specialists 

to aid the 

sought in faculty exchai' or 	 for 
or other Institutions will be

universities 

advice when needed. 

and governments
with Interested individuals, Institutions

Commolcations 
Newletter,

of personal comunications, the nSOY 
manswill be continued by 

for the possiblewill comoenceSeries. Planning
and the DTSO Publication 

In addition a comprehensive 
introduction of a series of bulletins.technical 

extension-type bulletin on the production and protection of soybeans in the 

tRPieCS will be compleced a.. =Ala tz' .h =. t 0-e end o the 
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contract period. 

objective 4. _xpanded research and infomuational linkaqes. Development 

of a worldwide network of linkages with LnstitItions and individuals which 

are interested in developing soybean as an important crop for nutrition of 

human populations in the rwa of the tropics. 

(UnR­a network of worldwide linkages has been developed between ZNTSOY 

and various national and international organizations. Zstablish­mayeque.-OUC) 

ment of such linkages is viewed as essentLa] to the success of the proposed 

a means fot stimulatingprogram. The network of linkages will provide 

ensure effective utilization of program outputs,cooperative activities, 

and contribute to sustaining program activities after ph* contract period. 

program personnel will focus on linked institutions in the LDCsVisits by 

of the tropics to improve staff awareness of tner weed, disease and pest 

problems ith soybeans and other food legumes. 

(See Section D-1 - Plans to develop linkages and to facilitate Utilization 

of Research esults) 

3. 	 Plan of Work
 

given to
Since the inception of this grant first priority has been the 

a the establishment of educationdevelopment of strong research program and 


crop protection
and training facilities and staff Ln the area of tropical 


of soykzan and other food legumes. This priority ranking will be slightly
 

on the utilization of
changed. Future program esphasis will be placed 

developed institutional response capabilities in development programs. 

a positionfhe continuation of t6 on going research program will maintain 

of The maintenance of a high
of high priority in the list year the grant. 


quality research program provids the following primary functions:
 

1) the developcent of needed technology In the area of tropical 
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cop protection of soybean, 

21 the continued development of staff expertise and knowledge 

in the probela areal and 

3). the demonstration of UPR/AC Lnstitutionai response capiLlity 

In the problem area. 

?ncluded for funding in the grant redewign, which was not approved by 

.l.D.e was program expansion in the Area of entomology and nematology. 

he area of entomology continues to be of primary interest to future 

program development at UPR/HC. At present, U1PR/MC has devdloped significant 

response capability in the areas of plant pathology, weed science and seed 

pathology. When entomology and nematology are included, into the grant 

psoram, 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 the entomology component of this program is currently being 

sought from A.r.D. through this proposal for a two year extension of the 

grant. Zsataated expenditures for the proposed ent6mology component are 

Lsted under Output 1, Program subcategory S of the attached individual 

work plans. A job description for an MlTSOY entomologist at (PR/C 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 

gant extension. lull program support will be made available to pertinent 

qraduate student research which is not supported under assistantship. 



28
 

Continued development of research. and informational linkages will be 

auWrted. in all' qrant related acrtivities, our pr:Lary linkage with OZUC 

vil be continued. VZVC has truly distinguished itself as the leading 

institution in world soybean development. Through cooperation and planning 

with UXVC and othez linked institutions and organizations, the basis for a 

cantluly international network of organizations and individuals vhich 

sustain future soybean development' programs for the tropics has been 

developed. 

As funding permts, all requests for assistance from tfCz will be 

answered. 

The development. of literature (in Spanish and Engl.sh) based on current' 

funding.knowledge and results from program research vwi' receLve 

1. Summary work plan by objec*ive, activity and cost for Year I and 11 of 

the proposed extension. 

Year 	 I Year 11 
Activity ObjectiveObjective 1--Expanded knowledge base Activity Objective 

and research capability $124,676 $126,926 

A-I Seed pathology and production of 

high quality seed $27,551.52 $28,051.52 

A-2 	 Plant Pathology of Soybean under
 

tropical conditions 22t420.00 22o920.00
 

320860.00 	 33,360.00
A-3 	Weed Science 


A-4 Tropical Mea tology of Soybean 12,000.00 	 12,250.00
 

30,344.48
A-S Tropical Entomology of Soybean 29,844.48 


(go be incorporated in year 1
 

of proposed grant extension)
 

I include salaries and fringevote, Expenditures listed under Objective 

benefits for all grant personnel except the grant program director and secreta--y. 

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

http:29,844.48
http:30,344.48
http:12,250.00
http:12,000.00
http:33,360.00
http:320860.00
http:22o920.00
http:22t420.00
http:28,051.52
http:27,551.52
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Advisozy Capacity. 

Year I 
Activity Objective 

Year 11 
Activity Objective 

Jb1ectie UX-Education and training $13,000.00 $13,074.00 

Continued developmket of training 

and education capacity vithin the 

Department of Crop Protection 

UPR/NC 

A-2 Graduate assistantshins 

$1,000.00 

11,000.00 

$1,000.00 

11,074.00 

A-3 Travel and support for work-study 1,000.00 1,000.00 

training program 

Objective 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 

Objective IV-nformat.on Capacity* 

7,000.00 

6,000.00 

7,000.00 

6,000.00 

A-1 Publishing of grant 'upported 

research results and other 

grant supported publications 

Objective V--Linkaqes and. etworks 

A-I Travel 

6,000.00 

s,000.00 

,000.00 

6,000.00 

s,000.00 

8,000.00 

A-2 Administrative and research 

support 3,000.00 

Total Year 1 $167,676.00 

3,000.00 

Total Year 11 $170,000.CO 
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2. Individual work plans by objective and activity for Year I and I1 of the 

proposed extension. 

WORK PLANS FOR UNIVERSITY OF PUERTO RICO 211(d) GRANT--

DEVE nc RESPONSE CAPABILITY IN SOY3ZANS FoR LDCs OF TROPICS AND SUBTROPI( 

Output No. I 

Proram subcategory No. I Activity Seed pathology and the productios 

of high quality seeds under tropical conditions. 

Staff to be involved Seed pathologist, plant patholoqist, plant 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 problem area. 

Costs Year X Year I1
 

Personnel $21,551.52 $22,061.00
 

Travel 2,000.00 29 P00.00 

Research support 4,000.00 4,000.00 

Subcateqory total 2,S51.52 28,051.52
 

http:28,051.52
http:2,S51.52
http:4,000.00
http:4,000.00
http:29P00.00
http:2,000.00
http:22,061.00
http:21,551.52
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VOiK PLANS FOR UN AIMZTY Of PUZRTO RICO 211 (d) GRANT--

OF TROPICS AND SUBTROPICSDEVLOPING rSSIMSlSZ CAPAIILZTY IN SOY].ANS FOR LDCs 

xpanded Knowledge sase and Research CapabilityOutput No. I 

"canel subcategory No. " Activity Plant pathology of soybean under 

tropical conditions. 

Staff to be involved Plant pathologist, seed patholoist, plant 

breeder and one full-time technician. 

Scheduled events Continued identification of soybeoa diseases present 

in Puerto Rico. Screening tropically adapted soybean cultivars for 

rotting diseases.resistance to selected foliar and root 

resistance
EXxpected results Identification of soybean germplasm with 

to selected plant diseases. 

Costs Year I Year 11 

Personnel $15,420.00 $13,920.00 

Travel 2,000.00 2,000.00 

Research support 5,000.00 5,000.00 

Subcategory total 22,420.00 22,920.00 



32
 

WORK PILAS FOR UNZVERSITY OF PUERTO RICO 211 (d) GRANT--

DKVLOPn R9SPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS 

utput two. I Expanded Knowledge Bass and Research Capability 

Proram subcate;ory No., III Activity Weed science-control andostudy 

of weod species coinonly associated with soybeans in the tropics. 

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

plant breeder. 

Scheduled events Continued research in methods of controlling weeds
 

in soybeans uuder tropical conditions, and cometitive ability of
 

co.non woed species against soybean.
 

Expected results Significant increase in knowledge and training 

capability in tropical weed control in soybean. 

Costs Year I Year II
 

Personnel $25,%0.00 $26,360.O0
 

Travel 2,000.00 2,000.00
 

Rsearch support 5,000.00 5,000.00
 

Subcategory total 32,860.00 33,360.00
 

http:33,360.00
http:32,860.00
http:5,000.00
http:5,000.00
http:2,000.00
http:2,000.00
http:26,360.O0
http:25,%0.00
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WORx PLANS FOR uNIVERSiTY or PUERTO ICO 211 (d) GRANT--

EVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LOCs OF TROPICS AND SUBTROPICS 

Output No. I Expanded Knowledge Base and Research CApability 

Program subcatewory No. rV Activity Tropical nematoloqy 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 their control. Develop­

ment of research and training facilities in tropical nematoloqy. 

Expected results Development of institutional response capability in 

the area of tropical nematology of soybean. 

Costs Year I Year 1! 

Personnel $ 5,000.00 $ 5,250.00 

Travel 2,000.00 2,000.00 

Research support 5,000.00 5,000.00 

Subcategory total 12,000.00 12,250.00 
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VORX PLAYS rOR UNMKSM 01 PUKw1o RICO 211 (d) GRANT-

DVLOPMG RZSPONSZ CAPABILITY IN SOYEANS FOR LDCs OF TROPICS AND SUSTROPICS 

Output No. I 

Program subcategory No- V Activity Tropical entomoloqy of soybean 

Staff to be involved UPR/NC entomologist (curreat not employed), 

InTSOY entcuoloqy 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 tropics. 

Expected results Development of institutional resconse capability in 

soybean entomology under tropical conditions. 

Costs Year I Year 11 

Personnel S18,00.O $18,500.00 

Travel 2,000.00 2,000.00 

Rsearch support 9,844.48 9,844.48 

Subcategory total 29,844.48 30,344.48 
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WOR PLANS FOR UNIVERSZTY OF PUhRT RICO 211 (A) GRANT-

WV3L10NG RESPONSE CAPASILITY IN SOVEANS rOR LDCS OF TROPICS AND SUBTROPICS 

Output No. IX Education and Training Capability 

ProqrM subcategory No.. I . Ativity Education and training within the 

department of crop protection (UPR/MC). Graduate student research support 

and Lnternati.onal work-study training proqram. 

Staff to be involved All grant personnel and grant proqram, director. 

Scheduled events Continued teacLing and graduate student advising on 

the part of all grant personnel. Support for pertinent graduate student 

research. Support for work-study trainee from ieru. 

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 U1
 

Personnel $ - - $ -


Travel 2,000.00 2,000.00
 

Other program support 11,000.00 11,074.00
 

Subcategory total 13,000.00 13,074.00
 

All grant personnel will be 
used in grant supported 
education and training
 
activities as needed to meeot 
;roqL*LM 

http:13,074.00
http:13,000.00
http:11,074.00
http:11,000.00
http:2,000.00
http:2,000.00
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WOJU P;ANS FOR UtIWRSITY Or PIZRTo RICO 211 (d) GRAN--

DMVZLOPInG RESPC..j ' CAPA5ZLZTT IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS 

Output No. inl Advisory capacity 

Pz;roam subcatqory No. r Activity Maintenance and continued develo3­

ment of staff personnel wiLch can serve as an international advisory 

team in the area of tro ical 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 grant personnel. Special emphasis will be given to 

entomology and nematolo2S. 

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

area of tropical crop protection of soybean. 

Costs Year I Year I1 

Personnel $ 9,06O.O0 $ 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 rte. 
grant personne]. will be used In 

All 
grant 

-m;et:
to "ast 

aproaosbjciv.%*es*dV 
proqram objectives. 



37 

"OR% PLANS fOR UIIV.RSITY Or PUET RICO 211 (d) GRAT--

EVELOPNG RSPONSE CAPABILITY IN SOYBEANS rOR LDCs Of TROPICS AND SUBTROPICS 

Output No. IV Information Capacity 

Program subcategory No. Activity Publishing of all research result 

obtAined through this program. runding 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 soybean. 

Expected results Presentation (in English and Spanish) of significant 

program reseArch findings and current knowledge ih the area of tropical 

crop protection of soybean. 

Costs Year I Year II 

Personnel $-- $ -

Travel -

Publication costs 6,000.00 6,000.00 

Subcategory total 6,000.00 6,000.00 
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WORK PLANS FOR wIVERSITY or PUERTO R.CO 211 (d) GRANT--

DEVEWPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs Cr TIPICS AND SUBTROPICS 

Output No. V Linkages and network. 

P-rogram sub ategory No...X Activity Continued development of Linkage 

with international research centers &r, other organizations. Linkages 

with tropic&l LDCs in the areas of research, education and training. 

Staff to be involved All grAnt personnel and the grant program director, 

Scheduled events Continued development of Lnfor-mational and research
 

linkages with international organizations and LDCs institutions. 

Expected results The developrmnt oP an international net' ork of
 

organizations and indivLduals which can suitain future soybean
 

development proqr.ms in the tropics.
 

Cost. Year r Year 1Z1
 

Persomel 8 --- $ --


Travel 5,000.00 5,000.00
 

Otha prograx euport. 3,000.00 3,000.00
 

Subcatgorl total 6,000.00 0,000.00 

http:0,000.00
http:6,000.00
http:3,000.00
http:3,000.00
http:5,000.00
http:5,000.00


3. Tiw phasd work plan by objective and activity 

Percent of Month trom start 

Objective and Activity Total ffort 2 4 6 a 10 12 14 16 18 20 22 24 

objective -­ 3xpand knowledge 
base and research
capability 40% 

A-I Seod pathology and productla 
of high quality seed 
a) Screening for resistance 

to seed iafection by fungi 
and other good seed quality 
characteristics XI x X x I X 

b) Chemical oontrol ot seed­
borne pathogens X x X x x X 

c) Agronomic practices affecting 
seed quality X x X I X ¥ x 

d) Pathogenicity testing of seed­
borne microorganim K x I x X x X 

e) Gersplasm seed increase for 
international distribution 
and program research XX X X x x X x 

A-2 Plant pathology 
a) Scimening for resistance 

foliar pathogens 
to 

X x X I x X X 

b) Screening for resistance to 
root rotting pathogens 

c) Chemical control of 
foliar 

pathogens 

X 

Xi 

x 

X 

x 

X 

x 

I 

x 

I 

x x 

X 



Percsnc of Month from start 

eatio w od tivity Total Effort 2 4 6 8 10 12 14 16 IS 20 122 24 

A-3 wea Science I 

a) e opetiton studies x x x x x x I x 

b) yaluation of herbicides 
for specific enviromntal 
onditions. X X x x X X X X 

a) 	 .tudy of soybean varieties 
for cmpetitive ability
 
against weeds 	 X X X X X X K 

d) 	 Agricultural practices and I 
weed control X X X x x -x x x 

A-4 T.opical namatology of mybean 
a) 	 Determining nematode species 

associated with soybean in 
Puerto Rico X X X X x x x x X 

b) 	 Pathogenicity teting of 
nematode species x X x I x x x x 

c) Screening for resistance 
to pathogenic nematodes X X x X x 

A-5 Tropical Entoology of soybean 
a) Laboatory and facility 

development X x X X X X 

b) 	Use of chemicals within
 
the pest managemet program 
affects on target and nob­
target species X ;M X x x X x 

cY 	 Screening for resistance to 
foliar and seed feeding 
insects X X X X I X X x 

tkWtes 	 The distribution of work under objective I is due to the date of planting in Puerto Rico. Soybeans will 

yield at any time during the yearl however. maximum yield and vegetative growth is obtained when soybeans 

are planted from nay 15 to July 1. 



Objective and Activity Total Effort 2 -4 . 10 	 1 l 2O i 21 214W2" 

Objective 2--ducatLon and Training 30% 

A-I 	 Advising graduate students at 
M.S. level 	 x X X X X X X X X x i X
 

A-2 	Continued development of
 
training and education
 
capacity within the
 
department of crop protection 	 X X x x x x x x x x X x 

A-3 	Program staff involvement in
 
teaching x X I x I xI xI x x
 

-
A-4 	Work study training progr x x x X X X x X x X X
 

Notes 	 The time comaitments cited above do not suggest that all program personnel are involved Ia education am 
training activities OO% of their time. This is meant to indicate that 100% of the time a portion of t] 
program personnel are involved in these activities or are available to participate in the activities. 

Objective 3--Advisory Capazity 10% 

A-1 Maintenance and continued 
development of staff personnel
 
vdich can act as an advisory
 
team in tropical crop protection
 
of soybean X X 
 X X X x X X X )i x X 

A-2 Travel in response to requests x X X x X x X X X. X X X
 

Notet 	 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. 9 

Objective 4--Information Capacity 	 10% 

A-1 	Publishing of grant supported
 
research results and other grant
 
supported publications 
 X 	 X X- X X X X x X X x x 



Ojective and Activity Total Effort 2 4 6 8. 10 12 14 16 18 20 1 22 24 

Objective S-Linkages and Networks 1o 

A-1 Continued develolpmnt and 
strengthening of existing 
research and information 

.,nkagos x x x x x x x x x x x 
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1. 	Contractor Internal Managefent and Facilities 

1. 	 Local research organizations involved
 

a) University of Puerto Rico-M4ayaquez Campus
 

b) Agqicultural. ExperJi-ent Station of the University of
 

Puerto Rico and all sub-stations. 

2. 	 Available Facilities 

1. 	 Plant Pathology Laboratory - on campus 

2. 	 Nematology Laboratory - on campus 

3. 	 Plant Pathology - Seed Pathology Laboratory -

La Yinca 

4. 	 Soil Microbiology Laboratory - La FLnca 

S. Office space and lacilitiew - La rnca 

6. 	 Aqronomy Field Laboratory and a variety of agricultural 

field and laboratory equipment - Tsabela Substation. 

7. 	 Cold storage facilities for seed - Zsabola Substation. 

8. 	 Entomology laboratc:. - on campus 

9. 	 Scientific research equipment for all- laboratories mentioned. 

10. 	 Greenhouse - La Fnca 

11. 	 Field space and research. support at any of the 6 sub-stations 

of the Agricultural Experiment Station. 

3. 	 eay Prolect Personnel and amount of salary charged to grant 

Principle Investigator, Dr. M. A. Ellis (50%) 

Patholoqist-seed production 

Senior Investigatorss 

Dr. G. Riveros - Weed Scientiat (1004)
 

Dr. P. Nelndes -Pathologist (O%)
 

Dr. X. Acosta - Rematoloqgst (20%1
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X. 

or. A. Abrams - Asoc. Div. flNSOY 

htamoloqi:t (hDI to be employed 

first year of qrant (.IOOJ 

Cirriculm vitae of senior personnel, are 

General Appraisal 

(0%1 

in 

attached as Append.i A. 

L. 

(AID Project Manager) 

Environmental Considerations 

(AD Project Manager) 



C+, 

_________Total' 

5.
 
Sf its,015j656.00 O31 6 4 0
(19% of salaries ) 


7J70O. ';1,000.0000' '1.0 34-000.00Travel and per dium-

Equipment let1S,000 '18000.00 i 36,000.00 

2HMO=0
13*'040900 , 13;048.00" 'aterials and Supr.es 

11,000.00- 11,074.00 2740:«
Fellowships 

.00.00' 6,000.00 12,000.00Publcati6n costs6 
0000..0 337676.0o00$1a06etC00 


Oututs by obective"C 
4 CC Year Io' ' 'CoYear, Total 

' C ,'objective 1--Expanded 

i
C'i;CC 'C+W'- O 

researci) capewaC 
......... c p a bilit ' 6 

C "C"' -aacit 4-+!i+;+ (7U 1 -- 81,512.50+< . ..... 163,25.044 'i+++! W +++++~'+++++1+ + 
! i C'i . A....m v:,. +++,'nb4 + ',++ wm+++. 


+ + ',++
 Objective 1-. ----- - .. . + "+ , .99+9! -# :+i 2 i . .
:'' +r . + +'1 '* ;- " .. . C "C"'
+;}#] I: C' C "" 

C ' + ++ ++ , ++.::+,+'.++ +:+I!
i ICCC - - : ++,+=u ' 'C+ + ++ :++
 
O.00 1.2.0.020 


I+: +} ) + + ++, + j C C 

C C #+30+2 0.j~~--"C C capacity I 

','-+ + :+-' ' 
so1i00375i ... 2Z&A,-i+il +:+=i:cIi+iiii@...... ++++ain:+++1#2+
ap

Object+:i+iii S+iuik % + 1 ,p S Iv. 7 
r

l 2.3,507.00 .. ++++ 
0 .. ++ L 

C C,'C4-""C -4'CaC CC'Co?objective 

137000.00 '13nk~es0700"+ 6040" 
C+,~,'-+ ,C, e C'C ;i 
+,
u +,+;+++. ++
C CCC C+'4+'C"'"C4+!C C+ -+

'C 04+] f'+ Q +++++'+ ++C' ' +.~ +'++ ,+,'i,++++++: + ,+=,++.+i +>@+,++ ~ '+++;+ ++s:+ 
-
 C ,C, ++: + ,+;+> ,'4-,i++r .i + + -> +++ .. . . .. 1[ ; 1+1+Ct./ , C ' 'CC 

+ i+ ... ..+ "' ++ ++ " C ... .....+ -' 

' 'C,'ft CC4' " +++++ 
C11'CCC'+I ,t'l P


+i'C'i~444 '""+''CC"iii)!+,~C * +" Ci C4C-C" CCC'C CC 'C4CCCC44"C'CC. 
-',i ~n00 


CF

" % :+1++ 'C 

C' C C C 'C 'C'C'C ''"4!]+ 
CC CC Cr C -,'C "CC 

... ++ .. C"" C "' C C C C'CCC C,~ 
'* 

~ +'+++++++++++:+ C 'CC?++~~ ~l5.+ +++++'++'~ C o+ C,'>CC* C+CCrC;CC 'C ',' 
: ++) / ++ ++++ +++ +: ++ +. + 
++:/+ +++ ++:;;+! + + + i + +% +:++++ ++ ++ C C"+ C= 

L++: + +++,++
I++:IM 


http:137000.00
http:2.3,507.00
http:81,512.50
http:12,000.00
http:6,000.00
http:11,074.00
http:11,000.00
http:13;048.00
http:36,000.00
http:18000.00
http:34-000.00
http:its,015j656.00
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