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Internation.'ll Plcmt Protection Center 

Oregon Stelte University 


Corvallis, Cregon 97331 ... USA 


February 12, 1976 

Mrs. V. C. Perelli 
Contracting Of=ic~r 
Technicnl AssistGnce Branch 
Centt~l Operations Division 
Office of Contract Management 
Agency for International Development 
Washington, D.C. 20523 . 

Dear Mrs. Perelli: 

Authorization is hereby requested to extend our 
present contract, nco ~ID/CM/ta-C-73-23, for six months, 
frcm April 1 through Septer:!ber 30, 1976. The reql.le~t is t;\ode 

. because' the periods of the ,.,.ork plan and of the contract 
do not coincide. 

ri1.,.o o. S. u. staff members and their families \'lill re­

main in Brazil and El 'Salvudor until the end of the respec­

tive grm... ing season in order to cO:11plete the contracted 

research. Z·:r. Herbert Fisher ,.,.i 11 remain in Rcci fo:', Brazil 

tj).r..Qltgn .J"r~;;::"1-cCHi:-RicEar:dCl1.:ls-e -\vii i-remafn'ln --Sa-n ---­

Salvador, El Salvador, through August. Their salaries 

through these ~cnths, allowances, and other expenses at 

their overse~5 locations are included in the following 

suggested budget extension. 


Sufficient money was budgeted in the present contract 
to cover the salaries and other expen'ses of these men 
and to pay costs of tra:1sporting them, their fatlilies, and 
their house~old and personal goods back to the United States 
for the period of the work plan as required by the Contract­
ing Officer. 

T-!r:pl)noc (503) 75.1-15.11, 35·12 
-.--r----....- --.----.... ------. 

http:75.1-15.11
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SUGGESTED BUDGET TO COVER EXTE~SIO~ FROM APlur.l 1, 1976 
THROUGH SEPTEl-lBER 30, 1976 FOR EXPENSES OF FISiiEn. AND CHASE, 
NO\>l OVERSEAS 

Salaries 

Fringe'Benefits 1,~37 

Indirect Costs 1 4,136 

Travel and Allowances 17,833 
, \ 

Other Direct Costs , ! 
i 

905 

Materials and Supplies, 400 

37,'702 

Sincerely yours, 

SFl-1:mw 

Approved: .'",-" ' '/i .,' 
... / ...., , ~~ ~/''/"/,'", ".:" __ r ,~ /'r! -IL_

1/" "" '=.:1. -,' 
• , I. ~f- 0·· I :' . 



TIME-PHASED \·:ORK PLAN 
, . 

llEED CONTROL SYSTEi·\S FOR REPRESENTATIVE FARl-~S 

In DEVELO?Ir,G .COmlTRI"ES , 

tiSAIDI05U WEED'CONTROL PROJECT, AID/CM/la-C-73-23 

Preface 

The AID-supr:ol~ted Oregon State Universi ty research project has as 

its major objecti~e the reduction of food crop losses due to weeds in 
. . 

tropical countries. The project is designed to develop new weed control 

technologi~s and evaluate these in terms of such.multiple goals as iffiproved 

labor' utilization, iilore cqlJitabie income tiistdbutiGO alid i;:COnO;;;1C 

efficiency. 

For clarity and ease of discussion, the \'lOrk plan''1lill be divided into 

four sections: 

1. Northeast Brazil 

II. Central America 

III. Corvallis-based Staff 

IV. General Analytical Design of Socio-Economic Studies 

Ho\"/ever~ in actua~ practice all of these phas·cs ~liii oe integrated into one 

coordinnte~ effort. 
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. . 
The work plan time period is from MJrc~ 1973 through June 1976 

•
I . 

and is divided into four sc~tions:, 
! 

A~ March 1973 thro~gh December 1973 - a period of preparation ~~ . .. ., 
j • 

which t~e agronomists will locate in Recife, Pernambulo, Brazil 
: ' . 

and initiate activities to identify.and characterize the agronomic. 
I . 

econumic and sociill aspects of the farm cormnunity and the agri-
I 
I 

'~ultura1 l~bor force. 
i ,

B. January 1974 through December 1974 - the f~~st crop yeu~. 
j 

c. January 1975 through December 1975 - the second crop year. 
· . 

These ~\,IG crop years \,/i11 be utilized in generating. collecting, 
• 

proces~ing and evaluating data'to achieve proje,ct goals • 
.- . . 

D. January 1976 through June 1976 - the last period will be used to' 

finalize the evaluation of such data and to publish results. 

· Attainment of pt:'oject ·90a1s within the approved contract per!od, 

March 1, 1973 through December 31.1975, will be impossible because. 

1975 crop y~ar's harvest season extends late into the calendar year. 
I , 

Sufficie~t ~ processing and integration of all data ,and the compilation 
i . , 

of a repor7on research conducted to date (late 1975) will necessitate 
I 

a project extension until June 1976. . . 
. I 

~ 

The w~rk to be acco~plished during the 1974 and 1975 crop seasons 
.. 

will concentrate on what we believe to be the most 'critical issues. 

Undoubtedly on-5 i te exper; ence \'1il,. gi.ve ri se to research needs' 

which have not been anticip~ted and cannot ~e ad~quate1y-assessea. ;' 
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within the . t1~e period of this contract. . A subsequent decision . . 

w111 be made after these biO 'years a's to ,,,hether the program should 

be terminated at that date or whether an extension of the contract 

. should be made. 

A~ 	 '1973 (March through Dec~mber) 

1. 	 1denti fy, s~cure and shi P ileeded equipment 

2. 	 study research site and make initial 'contacts 1I 

3. 	 biO agronorr.is'~s arrive, and establ is~, ETA July' 

,4. 	 one agricul tural ·economi st arrive' and establ ish. ETA 

unknown at this point, pending furthe~ developments in staffing. 

5. 	 contact personnel of USAro, HinistryofAgriculture, IPEAUE, 

other institutions, industry, etc. 

6. 	 establish linkages with other U~azil{an' and international 


research organizations a,s necessary 


7. 	 obtain counterparts, secretary, physical facilities and other 

logistic support, 

8. 	 review pertinent agronomic, economic and social liter~ture and 
, ' 

secondary data 

9. 	 observe and catalog soil~ climate, cropping practices, weed 

-CC"·'·· W . , .• -. 11_ 

•Y 	 The agronomist, Fisher, will ma,ke an on-site study of the .research 
area late April-e~rly May to.facilitatc later ~rrival of both 
agronomists, Shenk and Fisher. The purposes of the trip'arc'to:, 

, .. 
alert· USAIO, Ninistry of Agriculture :alid U.S~ Consulllte officials' 
of, arri'~al, arrange for i~rartat1cn of equip:nent, id!.!ntify 

Cf1"perat('lr~:, set:ur-e f.1Cilit1P.5 ~nc! COlJtotl?r"arts, C;IJrv~y \'/e~" !:,ro~:"'r'~ 
.J:rCV1CW,-

r~sc~rC'1
....

I~~er~ 
-.. . t ure a~~ ..I 

s~a~'S~1:S
.......... - en s~a~c .... o. P 

crnarn~~co. 
~ 

~~ 
. 




problems of major food crops t-!'d, noncrop, areas such ,as irri!}ation 

channels, roadsides, etc~, and existing' \'/eed control techniques 

10. specify project research areas 

• 11. determine crops, to be studied 

12. identify and plan field trials 


vf3. ' enumerate farm populations and stratify by farm size 


14. identify ugricultural labor force . . 
15. 	 develop and pretest farm questionnaires 

16. 	 develop and pretest agricultural labor force questionnaires 

17. locate cooperators for ficid locations 

~. 1974 (Janua,"y through December) 

1. 	 establish field trials at several predetermined locations to study: 
~. 

a.,. 	yi~'cl lcs!>l'!s due to weed cQm;'F.!t.ition 
, .

b. 	 optim~l time(s} and techni~ues of mechanical and manual 

wecdin9 (critical pericd(s) of M~ed competition) 
, 	 , , 

c. 	 herbic'ide selectivity 

d. 	 crop density, i.e., effects of increasing crop competition 

, (to\'/aras \'1eeds) by adjusting planting densities through 

inter- and intra-row spacing of plants 

- .
e. 	 variety-fertility-competition1nteractions 

f. 	 integrated weed control including combinatlonS of manual, 

~ultural, chemical and biological methods 

2. conduct farm and labor sorveys, ' 


,3. ,estirn~~c ,cross-sectional production'functions_by, fa~m si~e 
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and 	labor employed in "Ieed control 

5. 	 identify ch~!"actei'istics of thl! labo,r poo. 

G. 	 evaluata costs of ~ltbrnative weed ~ontrol rn2thods 

7~ 	 initia~c con~truction of generali~ed quantitative model Lo be . . .­
used for the develoJ:ment of economically-efficient weed control 

systems and evaluation of alterna~ive social goals 

C. 	 1975 (January through December) 
. 


1. select, refine and repeat promising 1974 field trials 

2•. expand r~sacrch into cultural practic~s such as continuous, 
, , , 

multiple and inter-cropping; c~emical and mechanical fallow, 

cover crops, tillage, and mulching 

3. 	 install trials on crops not included in prior studies 

4. 	 resample farm a!ld labor pOPulntions to obtain characteristics 

.over time as needed 

5. 	 complete development of generalized quantitative model 

6. 	 speCify beginning parameters' and technical coefficients of the 

·mode1 from field trials and farm ~nd labor surveys 
. 


7. generate initial estimltes of optimal \'/ecd control sy'stems by, . 
farm size 

D. 	 1976 (January through Jun~) 

1. 	 evaluate und integrate projec~ ua~a 

2. 	 refine parameters and technical coefficients of the model and 
. , 

generate final estimates of the optimal production syster.ts by 

farlil size 

3. rc1 ax the!' economic. effie; ~~cy criterion to obta in al tcrnative 

http:syster.ts
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social goals and e~tirnatc costs in terms of change in reg10nal 

net farm incomes, 

4. prepare and su!>mit reports and publications on project rese~rch 

conducted to da~e 

Research resul ts generated "lith;n this project \~ill be util ized not 

only in Brazil, but also in o~her developing nations possessing conditions 

similar to those of northeas~ Brazil. Within Brazil scientific ~apers will 
, ' 

be presented at meetings such as The Brazilian Herbicide and Weed Society, 

seminars will be presented and several practical courses in weed con-tro-1 

research methods will be orqani zed. These short courses and other forms 

of utili7ation of research information can also be realized through cooperatir.~ 
,.. 

"I.ith other "/eed research in,c:titutes throughout the world. 

Anumber of project activities which have no definite schedule 

w111 be initiated and continued as required. These will probably i~clude: 

training counterparts, increasing weed researcn '~~paull.t,es 

of Brazi1ian institutions, developing new and economical 

weed control mathods (and putting these into practice), 

prep~ring publications, acting as an information and back­

up source for other USAID missions, preparing reports, 

consul ting with Brazil ian government agen'cies, attending 

~cientir'c meeting5 in Brazil, in th~ U.S. and abroad. etc. 



II. CENTRAL ~~ERICA 

A. Broad Goals 

. . 

1. Greater emphasis on the study of the socio·economic systems as 

influenced by the ne\'/ t~chnr)logy of \·;eed controL .. . . :~ethodology 

will be closely coordinated with ~he Agricultural Economist in 
•

Corvallis and exchange of results and data with the project in 


Brazil. . 

2•. Integrated control of weeds will receive special attention to 

mini~ize the use of chemical weed-killers. 

3. 	 Effects of \-teed control procedures \'Ii 11 ref1 ect concern for 

the environment. 

Time-Phased Work Plan 

1. 	 Ap·..i1 - December. 1973 

a. 	 Complete the editing, layout, proofreadin~ and final printi~~ 

of Weeds of Central America. book. Co~ies ~il1 be distributed 

to all Agricultural Hinistrie's in Central America assuring 

. that each appropriate extension agent in each country 
. .', 


receives. a copy •
• 

b. 	 Complete the \'/rit5ng of \·/eed .control recomr.:endation ~ulletins . 

for so,"ghum. beans, corn, \"heat, potatoes, and rice in Guate­

mala, Nicaragua, and Costa Rica. These recor..mendations are 

based o.n research .already ~or.d~c~~d by t.hi s project. 

c. 	 Conduct studies ~o~paring int~grated weed ~ontrol methods 

using herbici~e reco~~~'Gations already developed by this 

,. ':n" ~,.. .....1: ,..,....,:., .. .,,.,01.: 0 I ·,:,Lh ".. a~ "r.d cul··· ....:\,?C',,·,.c'., ~.t'.P a"... ~ •• -....".; r. \.... r.l... ·IU • (.;, .... '_.. . . 
.. . . 	 . 

me~hods in b~a~s, c~rn, sorghum~ and rice •. Economic cc~?~rr . 	 . . 
sons 	of inputs and yi~lds from ~ach math6~ wil'.be ~adc. 
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d. 	 Complete field trials ~nd initiate preparatlon OT recommenda­

tion bulletins for melons, citrus, peanuts, pofatoes and 

ton:atoes in E1 Salvador. , 

e. 	 Continue studies on relative competition from weeds under 
• . 	 •.• 0: .' . 

several weed control practices, especially in beans, corn, 

sorghum! and rice. 

f. 	 Research \,/i11 b~ initic:ted for \'/eed control in pastures and 

in sever~1-h6r£ictiltural crops such as p~pp~rs,'carrots~ 

cabbage, and others. These c~ops are grown in v~lum2 durin~ 

the time when coffee, cotton, and sugar cane are being ~ar-
__ • _ .•.• _._ to ••.• 

vested, thus )eaving little or no labor 'to plant and\·:eed 

" these crops. ' This activity is especially desired by the 
.J 

f:\,inis~ries of' Agr,icul,ture in Central America. 

g'. 	 Begin preliminary surveys to collect data to be used in 


socio-economi c studi es •. 


h. 	 Continue to help supervise and train counterparts throughout 

Central America. 

. January - December, 1974 

A. Complete the publication and distribution of reco~endation . 
'bulletins for weed 'centrol in sorghum, beans, corn, ,,,heat, 

, . 

potatoes, and rice in Gua:emala, Nicaragua, and Costa nica. 

b. 	 Complete publication and distribution of recommendation 

bulletins for melons, citrus, peanuts, potatoes. and tpmatoes·
" . 

in El .Sa1vadot. . 

c. 	 In'tcnsify~? ta col ~,?~~':C'- for· soc,;o-ccono!ilic stuc!1cs--distr~-
," 

bute questionnair~s, re\'~w avail~b1c statistics~ etc. 
" 	 . 
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d. Continue eval~ation of integrated ~/e(!d contrt.l mcthod~ for' 
. 

pas~ures and several horticultural crops including economic 

evalaution of rel~tive inputs and outputs in se1ecte~ crops. 

e. 	 Continue to help supervise and train countcrperts throughout 

Central Ar:lerica. 

3. 	 January - December, 1975 

I. 	 Develop recommendation bu1leti.ns.for certain of the horticul­

tural crops and pastures ;n El Salvador. 

b. 	 Cooperate in analysis of data for so:io-economic studies and 

help in collecting further cata if'required•. 

c. 	 Continue economic evaluation of integrated control methods in. 

certain horticultural crops. 
. . 

d Continue to help supervise and train counterparts throughout 
. 'Central America. As the contract period nears termination, 

attempts \'/i11 b~ made to assure that counterparts are in 

the best possible situation to carry on \':e~~ control efforts 

mor,e or 1 es s independently. 

~aouary - June, 1976 

I. 	 Evaluate and integrate project data. 

b. 	 ~repare and submit reports and publications on project researct 

conducted to date. 
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III. CORVALLIS- BASED' Sl'AFF 

, The 	primarl justification for the r.orva11is-based staff is to . 
"provi:::.' itll possible support for the field staff. 

' 

to keep the progrDm . 

,nmni~g smoothly through liaison with AID l~ashington ~ and to help assure 

broad utilization of results from the field. General duties of each 
. . 

s'Wf tlen;,ber are H,stc:d belo\'l.' 'Specific' acthrities might vary"perlodi­

cally depending on, the needs 'of the program., 

A. 	 Project Lea1er 

This position is to be assigned to' the' Home-Bas~ Agricultural 

Economist lvho will devote onethiDd of his time to administrative 

duties inclt.ding' the coc.rd5J1ation ,of projcGt inputs £-:0::: t1:e OSlJ' 

Agronomic Crop Science and Agricultural Economics Depart~ents' 
. 


staff: budget f.lanager.lent. He ,.,.ill have the prir.lary reslJOnsibility 
" 	 , 

for' contacts with UStUD and ot.'1er n:ltional and inte,rnational 

weed research organizations. The Project'Leader will also 
, 	 ' 

maintam close liaison ldth the University of California AID 

Pest ~~agement a~d Related Environmental Prote~tion project. 

B. 	 Technical Support Agronomist 

Primary functions of the Corvallis based agronomist is to provide 

technical and physical support for in-field agronoinists. This ,.;ill 

b~ accompl,ishcd tjlrough t,he £o~io~~ng act~vities: 



11 

1. 	 Kec;l field staff infonr.!!d of current developments. trcnds, and 
I 

ict':vit~es in "/eed control by constant rcvie!,ing of literature 

and 	by travel to maintain co·ntract ~/ith ·key U.S; ana "inter­

national "/eed control groups. A partial list of 'proposed travel 

is 	included in item 8. 

2. 	 Assist field staff in planning their activities by making periodic 

. trips to Brazil and El Salvador. 

3. 	 Rewrite a weed control' research guide which has been in constant 

demand but is out. of print and needs rcvision~ 

4. 	 Annually prepare a listing by crop of promising experimental 


herbicides. 


5. 	 Conduct three field trial~ annually to provide preliminary evalua· 

tion of experimental herbicides. 

6. 	 All the above actiyities .provide a resource ":hich allows Corvallis 

staff to respond to .requests for ""eed control information by in­

dividuals from many areas of ~.a world. 

7. 	 Superv~se proj ect technici.an who is l"espons~ble fo~ ordering, 


designing, building, and shipping equipment and supplies needed 


by field staff. 


f 8. Travel to meetings and contract countries as fo110\"s: 

a. 	 Third International Symposium on Tropical Root Crops, Ibadan, 

Nigeria - - - D9cember 2-9, 1973. 

http:technici.an
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Conference \'/ill be held at, International Institute of Trop'i­
, 	 ' 

cal Agricul ture (IITA)". Thi s \'In 1 provide' an opportunity 
, 	 '. , . 

to ex~hangc info'nnation \'lith Or.' Keith r,~oody \'/ho"does the 

weed'control research at lITA. 

b. 	 1\'/0 or three trips \'1ill be made to Central America and Brazil 

during contr~ct period. Actual dates will depend on needs 

and 
, 
schedule of field agronomists.

' 

c. 	 British Heed Control Conference, Brighton, England ­

ttoveffiber, J975. 


d. 	 Annual Conference of \~eed Science Society of America, 


Las Vegas, Nevada - February 12-14, 1974, 


Washir.;ton, D. C. - February 4-6, 1975. 


c. 	 Annual Conference of Southern \leed Science Society, 


Atlanta, Georgia -,. - January 22-24, 1974, 


f.temphis, Ten'nessee - - - January 20-Z,3, 1975 .
. 
f. 	 Hyacinth Control Society, r:e~'l Orleans, Louisiana 


July' '15-18, 1973. 


g. 	 Asian-Pacific Heed Science Society Cc.nference" Jcipan, 1975. ' 

c. 	 Projcct Technician 

Primary fu."1cticm of the Corvallis based technician is to assist 

Corvallis staff in providing for all the ne~s of the field staff 
, 	 , , 

1. 	 Order, dcsisn,. build. and ship equipment and supplies' for 

field staff. 
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2•.	Carry out day-to-day field activitit!s involved "dth herbicide 

screening trials •. 

3. 	 Assist in revic\'ling and organizing ",ced control 1it:erature. 

4. 	 Assist in preparation of visual aids through photography for use 

in nv~rseas \'/orkshops, demonstrations., etc. 

D~ 	 Information Specialist 

The overall objective is .to_imp1ement and insure broa~er ana more 
-... 	... ... . . - '" -. .... .~ 

rapid utilization of the information developed through research . 	 - . . 

conducted by the USi\ID/OSU Heed Research Project, \'/ith an 'Jltimate 

.activities ar.e designed to achieve this objective: 

1. 	 Hork with and advise project staff on the publication ~nc1 dis­

tribution of \..'eed control research performed in' Brazil and 

Cen~ral America. 

2. 	 Collect material, prepare and edit copy, 1uyout, and expe~ite 

production of the IPPC INFOLETTER no less th~n quarterly, ;n­

corpm'ating information concerning \'1eed control resear~h and 

related ap~licablc topics; Qversee distribution of I~FOLETtER. 

3. 	 Assume responsibility for muintaining and refining a m:liling l'ist 

o,!, \~eed rescarch~rs in .developing· (a'nd other) c'ourytrie; \,:orlchlidci 

as "/e1l as USAID mssions, a:1d ot.::er cooperating institutions'. 	 . . ~ 

ilnd 	 .;""H",·"ll:-olS.,,_., ... \0, ... ~ 
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4 . . Service fnformation requests frc;;1· project, fieH staff. USAID 

Missions, and researchers in developing coun~rie~, coordinatin~ 

response \·lith other project support personnel, or as 'directed 

by them. 

5. 	 Work jointly with proj~ct staff in researching, editing, and 

publishing material aimed at fulfilling "/eed control· research 
, 	 . 

information needs in devel~ping nations. ·Possibilities under 
.. 

consideration include: a revision of the Heed Research '1ethods 

Manual, currently out of su~ply, but still in demand judging 

from requests continuing to be received; either an expanded 

s~ction of a revised weed research methods manual, or a separate 

publication focusing on rnanualjmechanical techniques and equip­
. 

ment.for weed control~ a revised edition of the Herbicide Use 

and 	 Nomenclature Index; a publicatio~ dealing with integrated 

weed 	control methods; a leaflet on the importance and methods 

of seed'cleaning (as a weed prevention technique). 

6. 	 Oversee lccntinuing \':orld'llide dis~ribution :.of \\feed control research·~ 

related publications 'stored at OSU.­

7. 	 Act as liaison with OSU Public Information Office, mass media, 

~nd other channels as warranted and applicable .. 

8. 	 Assist in the preparation of reports, both technical and periodic, 

and proposals. 

9. 	 Continue worldwide search for·reore information on wC2d control 

techniques, cq~;fm~~t (~a~ual and. m~cianica1)t r~se~rchcrs, 

meet'i n~5, etc. 



15I. 	 fiscal-Translation Specialist' 
" 

The 	\'iork for this office is varied and continuous', but \'/ould be 

difficult to fit into a dated work plan. It includes the following 

facets, a~ong ethers: 
• 

1. 	 Budgeting 

a. 	 Prepare budgEts in consul tatien \-/ith t,he 'Director, for new 

proposals and e~tensions of 'existing contract. including 

'salary co~putations. 
" 

, 

b. ~oordinate nroject activities with, University offices con­

cerned, including,departme~t, OSU Experimer.t Station an~ 

Business -Office . 

. 'C, Report on budget balances to Contract Office. 

2. 	 Translation 
'­

~. 	 Translate orders and other letters ~rom Spanish and Portuguese 

to ,Engl ish. 

b. 	 ~repare and/or'supervise preparation of Spanish tr~nslations 
, , 

, of speeches or ,reports. 

c. 	 'Assist staff ~embers with language problems such as arranging
• 

for language instrur.tion, contacting possible tutors., finding 
, 	 , 

suitable text books, o~ making contact with the Modern Language
• 
Department of the University. 

3. 	 Fiscal 

I. 	 Be responsible for preparing requisitions and keeping record 

, . of, cxpenditure~, pn p,gen,cy for !nternati'onal Devel-opw.ent 

, ContrJ~t aCCOU:lt. ' 

c. 	 Report ~o the B~sin~ss Cffic~ t~e cla~s1fic~tio~ ~f expendi­

tures for monthly bin ing to AIDContrac~ Office. 
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d~ Pr£p~re requisitions ,to repay R~volving Funds of overseas 

projects, including tianslating invoices and figuring dollar 

, equivalents of national currency. 
. 

e. 	 Deposit checks in bank for Revolving Fund reimbursements. 

f. 	 K~ep records of expenditures and report back to overseas 

project leaders. 

g. 	 Make quarterly reports to Business Office Qn condition of 

Revolving Fund. accounts. 

J. 	 Publications 
" 

fl. 	 Read copy 'and proofread-materials to ,be published, including 

Ann~al Report, proposals and others. 

b. 	 Record and deposit money from sales of publications. 

5. 	 General 

a,. 	 Be familiar r:ith IJniversity procedures and details of Contract 

beb;een OSU and A!D in order to stay \'/ithin guidelines laid 

do\'m for expenditures and personnel, and advise !Jroject 
.' personnel accordingly. 

b. 	 Assist \'lith procedures for shipping materials, equipr:1ent a'nd 

ho~sehold goods, includi~g a~rangements with packing~ storage 

an~ transportation com~anies. 

c. 	 Prepare University appointWoent, forms for academic and classi ­

fied personnel according to University and Personnel Division 

rules. 

d. 	 ~ntcrview p~ospcctivc clcricql cm~lny~~s . 

. 
foreign travel in accorc!ance ,dt~ Univcrsity'rcqu'ire:mmts.

, . 



17 


f.. '&Jp~rvise travel arrangements for staff including 
scheduling, obtaining visas, etc. 

·P. Agricultural Economist 

Two-thirds of ~e time of the ,Agricultural Economist will be 

d(.'Voted to the supervision and conduct of the socio-economic 

phases of this project. This will entail period'it trips to Latin 

America to consult with in-field staff and ,to collect data. The 

anaiytical design of the' socio-economic component is described 

in Section IV ~ediately following. 

IV. GENERAL ANALYTICAL DESIGN OF 

SOCIO-ECOND:UC STUDIES 


R~search ~elating to the socio-economic aspects of weed control under 


this project will be conccntr~ted in northeastern Brazil with some supporting 


adviscry sel'vices available as needed to project personnel located in Ccntrul 


Am~rica •. Accordingly, the time-phased \'lOrk plan presented belO\'1 refers to the 


program in Brazil. 


The objectives of the project are to (1) identify economically efficient 

. and feasibl e methods of \'1eed control for representative farms in the stltdy.. 

area and (2) to evaluate the effects ~f alternative methods of wee~ control 


I 
on the levels of agricultural production. income and labor emplolfffient in the .. 
study area. To meet these objectives a model of the agricultural (farm and . ' . . 
labor force) cconorry of the area will be developed. The model \,lill use 'cata 

. ... 
from 5.ccondary sourcc's \'lhere available. \'lith a~ronomic experiments conducted 

cnder this pruject t!id int~rvie"'i3with one se~lJc~ed filr:rr:er and labor force ?l1r­

ticloants in the study area. Onc c1eme~t 07 t~is mocel will· consist of a r.~~b~·· 
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of rcprcsentutive far.m models diffcl'enti~tcd by size, income level, 

asset values, input use, output levels, etc. Another element will 

involve specific~tion of labor differenti~ted by such characteristics 

as education, skill levels, etc. 

Each mod~l'farm will be stru~tured to ~eflect prevailing resource 

(constraint) levels, p,"oduction activities, and product-factor relationshi~s. . 
, ,. 

of farms in the ap~ropriate stratum in the study area. In ,addition, activit;~s-· 

particu1~rlY weed control activities not currently,prevailing in th~ area-­
.' .' 

will be incorporated in the individual farm rr.odels. Such activities \';i11 b~ 

identified on tne basis of agronomic re~earch conducted under this project •. 

From these models a determination of optimum production systems: particularl:.' 
, , 

weed cantrill systems, can be detenilined unce" '1al-ying conditions of pl"oduct 
. 

and factor prices and resource constraints for each class of farm. Conse­

quently, it \'/ill be possible not only to ic!entify optima under existing' 

conditions but also the nature of changes in prices and/or constraints 
~ 

necessary to induce changes from prevailing practices to other specified 

,alternatives. Of. particular importan~e will be the effects of such chang2s
I .. ..... . 

. .- . - . . 

on the levels and types of labor employment resulting from such price and/or 

constraint changes. 

Al'ea effects will be determined by \'/eightfng individual farm effects 

according to the importance of each farm type in the study area and aggrcs~tir.~ 
. -. ", 

It is anticipated that the resulting aggregate mcd·el·will per.mit one to idt.i1:Ji: .. ' 

not only the! costs, if uny, in terIr.S of cnplojiTocnt, income di~tribution', etc. 
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Of'attafning economically efficient production; but,conversely, the costs in 


'te~sof economic cfficiency of 'achieving some other policy objectives such 


as a lJiven level .of labor employment •.
.. .. 
The time frame anticipated~for the conduct of this re$carch effort is 


identified below. 


A. 	 1973 (I·!arch through December): 

1~ 	 identification and revie~1 of literature bearing upon th~ economic and 

social structure of the agricultural (farm and labor) sector of the 

study area; 

2. 	 enumeration and stratification by size and type of the farm 

population; identification of the relevant agricultural labor force 

in,~e ~rca; development of appropriat~ fa111l and labor questionnaires) 
. 

sampling design and pretests of the questionnair2s;. 

3. assist agronomists in'identification and design 1f appropriate 

agronomic experi~ents. 

B:-: J974 (January' through December) 


. -1. Cionduct farm and labor surveys. 


2. construct model farm for each stratum on the basis of the data 
. 

obtained through survey. and secondary sources; 

3. 	 iclentify optional production systems for each model farm. These 

systems will reflect only the 'technological altErnatives currently 

employed in the areai 

.4. 	 assist agronomists in determining output response fu~ctions to 

,t • ..J +. .~. .J • +".: • :.,. •ta .erna.,ve W~€u con.rOI DraC~lCCS un~er ~xp~r'~~n_a.,on; 'n,~ a~e 
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Spe~fffcation of al ternative '",'eed control activi'tics to be in­

corporated in the individual farm modelsi . 
initiate'development of th~ aggregate area model. ' , 

c. 	 1975 (January through December ) 

1. 	 resample as needed farm and labor populations to identify. to the 

extent possible, errors in the co~ponents of the mOdels associatcd 

with time (e.g., the effects of \leather on product-f:lctor .r.elatic'llshir. 

2. 	 refinerr.ent of output response functions on the basis of additional . 	 ' 

experimentJ1 results; 

3. 	 generate prnl imi nary estimates oLoptimal \-/eed. control .systems .by 

farm sizc; 

4. 	 complete specification of the aggregate ~cdel. 

D. 	 1976 (January through June) 

.1., 	finalize parar:1eters of individual farm models on the basis of 

further agronomic investigations and generate fin~l estimates of 

optimal production sys~ems by farm s'ize; 

2. 	 deter~ine area impacts of achieving economic efficiency on labor 

employment, incor.1e di'stribution and/Gr other socially relevant 

policy objectives; 

3. 	 determine the costs in terms of agricultural production, farm 

income, etc., of implemeuting alternative poiicy objectives such 

as the level of employman,t. incora:~, redistribution. etc. 

June 	25, 1973 

http:incor.1e


AGENCY FOR INTER.~AT!O~AL DE\n.OP~!£NT 
RESEARCH ADVISORY CO~ITTEE 

Minutes of the Thirty-ninth Heeting 
(November 8-9, 1972)._----_.. 

4. W~-:d Cot"trol S·.'stems (or Rl;'p:OC!5entative Farms 
. }.n1f£v.c.!E.!'l.!!'; 	Countries - Orc:.;on Stclt'";tJnivE:rsitl' 

Project C:>:tcnsion 

Dr. Heady, Chairman of the Subcommittee, recount~d the considerable 
project arcompllsh"TIents; cOmr:lenCed on the several intensive reviet,ls of 
the project; en1 5t~ted that th~ major recommendations of the5p. rev~~~s 
have been incor?or<lrcd into the projr.ct statement. ihe Subcommittee 
believes that t:'le socio-economic component of this research is not 
focusing on major problerr.s. Dr. Heady sUSRested stronger emphasis on 
economics, but he fe!t that the research 1 s too large :-,0 be handled 
effectively by one man. Emphasis should ~e placed on research on 
basic Froblems of w~ed control. This would minimize the numerous field 
trials ~any of which are primarily refined demonstrations which might 
have value as training guides for local scientists, but less value as 
sources of research inform3tiQ~. 

Dr. Heady observed that the technical assistance component received 
too much attention. However, he ~pokc favorably of the accomplishments 
in training of personnel and lir.kag-es with LDCs. In conclUSion, he 
suggested that the proji!ct shou~d have a tima-phased plan, and he ~elt 
th'Qt the proposed budget is too low to accomplish the ~roject goals. 
Dr. M. Peterson agreed with Dr. Heady's presentation. ,He added that 
Oregon, State University empha~ized too much the chernicdl weed control. 
He agreed that trnir.ing and technical as~istance phases of the project 
were co~~endable. Dr. M. Peterson observed that on~c~~pus activities 
were too 18~~e in comparison to total project work~ Dr. Whitney ~las 
impressed with project accomplishments, but he felt that the new 
project st~tement attempts to incorporate all the sugsestions from 
revie~.,s, and this expanded scope clluse confUSion in the activity, 
especially since the added socio-economic component is unbounded. 

Dr. Montgomery also expressed concern about· the socio-econof.lic 
dimension of the project. He suggest~d that considerations should be 
given to the cy.amin~tion of the socio-economic impac~ by applying the 
science and technology assessment criteria. Dr. Adam~ indicated that 
the project state:nent has a number,of ser~0'u5 shortco:nin3,s for planning 
and executiO:l of' the program. In general he agreed with Dr. Head)" s 
- .... \ •• n .. 4n"'_ 
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Dr. Frank while agreeing with Dr. Heody's prescnletion, feL~ thot 
too much time and effort are devoted to collection a~d dissemination 
of information. He was not convinced from the proposal that Oregon 
State University has the neccs~ary competency in'the tocio-economic 
area. 

Dr. Rutt~r. c~pres~ad satisfaction with the Oregon State University 
capacity in the field of economics but doubted 'that the project will 
receive the economic inputs it really needs. lie sees a low level of 
effort applied to this project area,· and he felt th~t LDCs or the 
chemical cornpllnlcs could do th\! job. He concluded by f:aying, that t!le 
project st~tcoe~t as now structured makes it d!fficul~ for him to vote 
favorl:bly. 

Dr. Kra.-:\cr felt that weed problem is importa:1t to the AlD program 
and thus AID 3ho~l1 sUFPort this kind of activity, r!e observed that 
the socio-eco~omic phsse is so brond that it will require a large 
staff and CClrr:nenserate fundins t~ do it satisfactorily. 

Dr. Long ~iSCU5scd the gist oC the recent project r~views in which 
the main tbemp. ~1BS to design technology to meet the w~ed problem of 
.l'\"cr':;;:l :::.7.:~::':':. fJr. Kl,lle!' r:eH: tni'lL the .:.)n~;>,rr. ;.;'i::h ~c.:io·c.::::~c:~!.c 
implications r.,i~;,t i!lso ;:'c appli!!d to other bioloSit",al projects. 'rhus, 
this pro?os~d in~cstl~~tion rni~ht be con~idered to be a model for ether 
reseerch i:1 agricult·Jre. L~:. Ccut'4 e:(pl.:lined the apiiL'cH1Ch '!.\IAGR is 
propf)sir.~ !:o bri~f. l:r.e project 1n Une ·.... i.th c.urrent sor.io.. er..or.omic 
cdncern. Dr. Montgomery st~cssed again that the problem is not within 
micro-or m~cro-economic resenrch but toat it pertains ~o the science­
anc.tcch~ology-tJre cf ass~ssmcnt which will determin~ parameters and 
provide a busis for policy decision as to what should be maximized and 
what should be rnin!~izEd. 

Dr. M. Peterson felt that since the project is important to AID 
ob~~ctives RAC might unnt to look at it favorably but R.....C might sIJggest 
that AID rcnlign the project to encompass present :1~eds. 

Dr. ~eady offered a motion which was seconded by Dr. M. Peterson, 
then aman~ed 9S gtven below. Dr. Adams, proposed th~t if the contrac­
tor does not satisfy the RAe request, the project sho'Jld h.e tenninated. 
RAe offered to help with deveLopment of project objp.r.tives, 1f AID so 
rt'qucsts. 

Dr. H. Peterson C1ffcred an i'men'cl-nent' to the effect t~lat the' RAe 
Suhcor.'l.-nitte(! ~...crk ....i th I\lD and Cregon State University on a conti:1ltous 
b?sis until t.h~. prnJ",,:t is sat'!.sE ..1ctoril:: cevclopao'. - (This -~,rr.I?Tlr.'rnt:'nt· 
W3S scco~dad by Dr. D. ~eter~on.) 

D:-, ~on-:8C'~t'ry s~,:.~f',o?5tir.e., ~h;\t:L',-:; ~~~~1~ rVJt h.we t!11! r~c:u!.L·t·,~. 
expertise, p:'-C~'05\'C n r.lC'c.ific:~tit'n',~o t~'.! ,:,f~",ct that :\ tecnno!c.'gj· 

r 
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assessment group from the National At;'adcmy of Scicn(:es meet with AID. 
and the ccntractor ~o consider and recommend whether the socio­
economic phar.e has suificient relevanc~ to this and other related 
AID rese:nch projects. This change in the amendment was Rcceptedby 
a vote of 13 for and I against. 

HuUon •. 	 RAe rec"mrncnds extension of the project 
for three years, piovided th~ RIGe request 
for a !.tme-seouenccd work pl3n by July 1, 
1973 Is met, and also providcd,Lhat the 
work plan adequately reflp.ct the recommen­
dations of the project review of 1972 and be 
of finite nature ~ith soecific objectives. 
RAe also '('(!co:nmends tha~ AI!) held a setl1inar 
with a group from the Nattondt AC.:ldemyof 
Sciences·that is working on technology 

. ~~s.cssment in_order to see if the technology__ 
assessment work has relevance for this and 
'other AID research projects. 

(Moved by Dr. Heady and amended by Dr. 
Montgomery) . Motion carried: for-12; a~ainst-3 
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forneclllfmto d£! temu,coBJ' rocU%'sos 
r.m.tel'ie:1B G eJfoio l.oglst:.oo, CCllll a 
:f'irm.lao.af1e de coor:le::tHTo1.ve,n wn Fret>­
gramt'o de Pet3q'IXi.s8 fk.lbI'e 0 C'a.lTiil'ole 
de EI'1raS Dln1.:ll'.lD.i:l Pl'i , ~.c:J.:I)alm.ente 
...am cultur&,s nt!l~a al~, ll1ent,~,.e:o YnwGJ-­.. - --s 
:lla e 'iiamlu:l!!1 ano\)1.tj~US il1i}.'lM"bantes 
Ci!~t'Ul'as a.o B.~·us.il;1 1;&.i8 caJllO pa::;... 
'r-agons), Inandi.O(!li!.JI (~t~C:.!I mi:hades ~ 
J.M l~egio-a s do Ih'au·:w. nes ql.mill 9-:­
:~sqLli8a f5a:ra condJ:t~ias... 

A pefJql.ti..se. P ·;):!'«' 0 (,!(:)Ui'l't)le 
d~! el. '(J '8.8 de.n:1.n'.u£',s;,­ 17 t1 Jt~~.~lllOS <leE,,, 
.~! Jt ::cII'c1oJI l3ej~J}, I~t%lfu, ~ddl'l. 1/(310 
D.!'1J?]~ t.? ~.a! c(Jol'~,.~e~:i,:) eonl e. Um.v"GI·....• 
o1.d!l'.';t€! Eliltadual d.e Cil'~gt)}'1,1 COil! 0 
·~l'eJ:n:,Hl.o ~.e C:F.mO!) ~. 5r(~l.': :1.a!licia.lme:a. 
t e tt>ii\.}}xesJ.'i.m.Clo pe;a 'rjlot:l.tuto de -­
Pesq r.tsa l~gro:peCl.l(i!,l·5.f;', do. JjOA'd<~lzrtt! 
~ : :EEAliffilh lGCali1.oa tl · em Ee':::1;(i.e~ Jlls~ 
J(i{ do d C-l PeX'mmii!l'l.ZC6" 

o e~'l:fO/qu,~ ..1a. 'f) -,nqa:i.sa ef.l't::a 
n t\ !S l&.egU:Lllt.es ~'I.lJ1.'ij'Ural:;: l'itd.1J10:~ SOl....... 
g<!l te5.j@:o, ~:ro~." ~llmlili. ~ea., etm3,'" 
d(~"'n'\i'V.oeJ:' ~ 1','ll.f;,Gsgeus;. £1 pei3~'til'1.sa. 
Ii.. cCll'):t:j:!.'ol~ d~ ervas il~!,'£{,ll.'l1'w,sJ' ni..o 
'0041 aide e!lfa:t:1zaaa.. 1!ao he. 00 
:CnfJli:'\:i;cxGo pesquis9.dr;a' em ~ntl'rJle 
a.." t-Hl'lJ'as drmlinv..f.l,B;" 'cl'o.'Ue.lh.o.no.o em 
::<~ge;s.~ de tempe iiil:iie§./X'Mo 

Os cl\j£.rtiVl:'j~. «toW a:!dvidad.es 
i~e1u:i.l'ao: 

proviwng tealmic:irms:) ma:ber:1laJ. and! 
loglstioe.l WPPOI't:­ flitril»g a:e '!;he 
developmerlc o:t" e, BesearCJj Frogram in 
tieed COlT.~l'ol, principoJ;.~ on food 
crops, b~ also on other ~ant 
Brazilian crops as pastw."es, ma.mOQp 
ete., dic:roated by the regioll(s) in 
't1bich l'esearch i\·rlll be (!Q:Qwetedo 

The vreed reseo;,."ch u!l.e1er 'lihis 
8gr.eem.e~'lt iIti.D. 'be conaucted by :o:mPEA 
coCtlle:t'fovliively ~D.th Oreg<m Slie.te mll,,,, 
·1I'e.'i:'Iirl'tiY, wlt:tt field W02'k to be \UlGe:r,.... 
·b.e.ltell i.m:t;in,11:?' by the ifo::'iihee.s·?;. 
A~i~~.tU~a3A ReGe~rch Ius~itv.te, 
IPEJl.lW,~ ~·lo.e~~~d in Recrl:?ep S'Gate ~of 
Pernambuc")" . , 

T.fhe .C'Il7:'l;'Gnt focus of l'esea.t'ah is pn 
·ihe f<i:U.o1-d!lg cn-opa; corn; SO'rgh~3beans~ 
JD.."'Ulioc;1 :i:'iee~ fIUge.r.cane and. pt;l.stU.\'eso 
Reseti'cn. in 'weed CGlltrol b l'lrs nc:r~ 'bee-~. 
emplw.a:lzed" :J.'bere is no fu.U-tim/!1 
\~cl rc;)cearehex' mthin th:i.s i~'l·M.:tut." 
iOIlu 

T"a0 foJiCmiflg se~ of a¢l;iv:l.iiJ.es 
will inelud.e: .. 

(J.) Desenvol't1il'~eil"Go d.e :lutOl'o (~) lk.~lopmn'~ of i:nf~tion o~ 
:J~C:es sobj~ w.etodos manuaifJp secii· l>tecbtfittcal; e\1ltu:ral, che!tf,c.ali,. bi~ 
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mrnbas e sua rel.~ao, e.os <n1stba a.e 
Pl'od~~80;l rend:tmen'i~ e l!ecessJ.da(i.e 
de wia,..iJ.e..:·04)?lt.:-; cam er!f!!.ae :nas pe 
qUalms p:cupr1E:-do.deI) agr-!colas. .­

(2) Anil:~se de ~ua'i;os rela,.. 
ti1.'Olr eo (.'Usto/bel'lt;o1~f.,c;io .. 

(3) D1>3ell'l101:tr.· r~~\n:ro de eJ.Gt,! 
~fJ... :.Uiea:1. J:~ :~'U'~ C:()'(\ :b"'j·~:CJ1e de el'vas 
d!'i'm.nlll'los lJa..®ad.o8 lS'ob;I'e 'Gallas CIll 

f.e.~tol\eS Jl :1, n~:.Uw.l[Cl0 t e.c::n.1..I:;eJ.a p&,r.a. 
c · libl' i.e c.te eX"lraJJ (ie,11i$:itso 

(5) T-~ein!lPl~J~to \i.e eont~;a", 
l.l~t:!:7tE!g e-1Th lh.~--to.(lo:a etla'b,.vo s ~,X'e. 0 
et:Jiiri;"~<i1.e (I.e & 1:"e.B dm:m13'haa. 

(6) P.r~ao (1.01 USC) pr·8:t.:teo · . 
If: ssgi.U'O (:1,e 1leltlie:ti~ms e OlX&l'OS 

:;")esticillEl3o 
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Production costs" YieJ:d,a and! !la.OOl' '. " 
requil'ements,:; with Gmppt:\sifl! on; '~fci1! 
:.fBm'l!Ly farms.• 

(2) Aue.1.yais of tells a.f.;;ta; :r.l?:le.tive 
'l;o co~c/bGne;gits. 

tr;) Deve1c1"lBall';;' of epta.mum 'b'l!ed 
COll'vl'Ol zyS'bems based u;pon all i"actc;l'I3» 
inc!lud:i.»g ·w.af:1d eOn'cirol 'lieclmd.queso 

(~. ) Cao]?e:retiOll wj.~ ~hel;' :related 
ec:ora.onl'ic :o/.E'oj.eets :'bXi10111'i~; ae""Go:l? 
&UIl1yt:1Ca.:!. ~aohe$ ttl!'JWd esrii.imet­
ing eooi!:Jn.econOlrde :t1'll;9l:i.ee.'i:;.ions BFA ,the 
;.~~ct of new tf~dm{)ltJ;r1Y \~'la ell'~plo~nt 
end iueameo. 

(,) ~~j,niug of' ccmn:t;e-.!'Pat't3 ils 
effeetive !OO'thoc1:;: of V01i!Q. COI1ttI'o l 
research.. 

(6) l~.romtion of p:l:'ael;ical Bl'ld 
Ij!a'fe usage o.f lle:l'bicidea 8"~d. aiihar 
pastj.cidesu 
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AN ~,GEN~Y, OF THE tJCI\'ERNMENT OF 

BBA?.sIL 
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V" BBSl'OlfSABII;WADES 
----~ --.~ .... 

(1) .J.I..tra.'\..es .) SE:U conlil'Or­
~co Al))/~~s6.""l.t~llo2 COll"l e. 'Uni'lel~siClade 
Es'ceiJ.ual de Ol'Yegoll.!l :t 'OBA1.D concor 
(La. en'. vrover : .., ... 

a) do-is e.g; ' &~lilOS ea:PGci 
alizadt... s ~m coIl"~role­
de e!'"t'"tl'. S (,lG.!l:htll~ss <"JIl 

t~lll'PO i11'i;eg=<'8.1" a se= 
l'~i'Il :lClcliLilza::.dos n.oO 
N'Il'I.i~$·be 0.0 Bresil.. 

b;, Um EcclY•.Cf.Iit1 ate. J\g-cico-­
le, p:.;,!'a, 'i';2·:~1:lal't.lal:' eO'Dl 

" PI'oj'-:'GI'~ 

e:) FC.\:r~-ec:.il:l!eatCis suple... 
~lle1iGa'i!!-'=' s e t..!JQuipaw.en 

~ - -t~ ~:(,:·esi3a,'t:'5.,()l para. 
e~'i;e IJJ:'<l';jeto de :pea=­
quisa do. IJ!A.B fil1.t:lnci 
atl.<.'). :c~!J.e. AID" -

d) Um 1.1'eic:ulo t:: t:<'arlBPOl' 
'tie lcr;~e.l para 0 pess£ 
al do. pl'oje'iio. 

e) Ap,t>io tip "Campusu da. 
lfu:i.ver,side.de Estadtel 
de Ol:'egOZlo 

---'------------r-­

(l) Tbro'JSh i<l-·s caatract 
AID/csd...l~.42 nth Oregon Sta.te UDivers 
:l.ty, USAIl) agrees to PTovi.cle: -

a.) two full""tiuie 'i],. SCI agl~ 
nomists ~eciallzed in , 
liSed cQnt:t'ol~ '1:;0 be star­
tiollled 1.n ,mE/Brazilo 

b) One Agricultur al Eco~ 
is!; to W¢Flt 'ti:i:th ·the 
projeetc 

c) S~p'plemental~ supplies 
and equ:i,pm.eni:; needed :~~r 
tbis AID f'inml~ed TAB 
research p~oj~etG 

d) A pl'oject 'lJebicle and 
local tranaptJl'tation for 
cOntract personnel~ 

e) Oregon state University 
"Cempuit aupporto 

f,., Ill,. Cooperctinc Glllv~m'!nt fit A"anc}, PC11 t/!, A~,C)' for 'nI'Dmallunal Dowlo"ment 
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H!\jo!.' ~'ypc of Activity: Key P:l.'oblclll Area. - Dovoloping 

Pl.'oject Tit1e: Control of ~lccds in LDCo 
Contractor: Oreeon Stat-a Univ(~rsity 

Contract Nmnbcr: AIn/cr.;d-J.lttI-2 

I.Contractor lJic.:i.f.on Officer: Dr. Hillirun R. Furtick I 


'l'itlc: Dirccto:l.', International Plant Protection Center 


Project NllJnber: ,931-17-130-1163 

Prescnt: 73-3192704 


Projeci; Durat:i.on: Started 6/30/66 Termination Date 
\ 

6/30/71 

Buc.1c;et: 	 a) E'nndf: ol.llic;ntcd t1u'ouc;h FY $686,078' 

b) Funded for FY 70 . 326,630 
...c) li'u.nc18 requested for FY 71 .'350,006 
d) J!! stinntec1 func1 rc quirement FY 72: li60~ooo 

TA/AG!o' Project )"Ionitor: f1:r. Gem'e.G:: D. Pctcrson,'• .Tr. 

Pu2J?O[;~:-=- Heed:::; reduce Cl'OP production by' competinc; ",ith crops for available 
"rater, soil nutr:i.ents and 'stm1ic;ht, and by serving as hosts for ilnportant plant 
di"ca~;c!f), :i.n:·.:ect l-'c::t.:, clllr1 plant parasite nematodes. Some of the neH hiBh.· 
y:lc1d:i.nc;· val"j (~!:.:i(';.) in particu1c!.r, requ:i.re the st)'ict.est posf:;j.ble "/eec1 control 
in cu.-del' t.el :['11_11y r(;o.l:i.ze their production potential. The purpose of this 
project is to finel :::illipl~!, effective and econowical methoc1s of controlling 
vrcc:d:5 in thr. LD;:;::;.. '. 

J)c~"<;_!::1:.I?.~:~9.:.!. ..'":'.:C_/'J:..~_:~·_~t~y_:" \'lith cmphD.·s:Ls in:i.t:Lo.1J.y on Latin lill1~rica.) the contr2.cl: 
"" ~ .'. (1' 'j-,"""'f', .rc.~.' I ,.J ,', ,. b- IV.' ..c·,"·t .,. c1' ,..'. '"1' ·1.." "" .. ' <,~,,' ;rJ .• J ('0 'J J.C '_! 1 uJ... Y I. ~,.,(I )),,0,•.C,,1" Y s _..c J.( '-') ex .cn v, L, l.ll. )Qv.l.on, ~_'\~.u v.l.nt.:> 

(!ontrol l:h:~'l:.ll()J;,;, pJ·ol.llcl!;::: of control and cconolll:i.c importance p.nd (2) 8valU:'J.te) 

Un'ouch on-~;it,;! :i.n,,!'(;c:t:i.oll, research instit'Ll'l.ions j.n de~;1.[;no.ted cou.nt:cies to 

d ~.1. .... ~' ... 	 .' I''', 'r \. .r> '''''''''i'L' t' c_ } ,'~""'1 -,""1' ·t-r r.l1 ~ \ ~"(" ·1· ',' Ir 	 ~ . '-vl_J.1.1~.n·.. cU··..(lL.lc-.cY 01. J.o.,: .... J. ,J.e .. Rnc rL.;.:>ec.l.c. 1 CEl.p,_u,L, J. j. 11~ ccnv.<tCvO.. '" 
:=:tc.ff ri!(:l:li:...~/'::: <:1.:>. ...) rc[;pon;:'::!.lllc foOl' condnctinG the rc::;cCtl'eh and coO):J:1.n~.tinc; it 
th!-Ull:~h th<! A, Ln. courf[;i:Y ;·U.f. ::.::i.on:" am} for tru.:i.ninG lo:~al 'technician::; in 
effective cOllt:~'ol J:!cthoc1s awl lIlCJelcTn r(![;:(~[~l'cll procc:duJ:cs • 

.0.c(-:"~LlpJJS!in~:·:~:' :. 'The; in5.'I;i[>.J. rcsc8:ccl! inc1ico'.t.cd 'Lh?>.t 90)~ of product.ion 10ss 
,.;<.1.3 cin·:: "GO c1.:"';;"\.';~ ec~iJ.2cd by \·re8ds durinc; the first 3 to lj. "/ed:::; of Ci.'up life. 
On toh.: b::.r::I.::.: ct ·G!l::.::: i rlfm·j:l'·:.t.ion, an e:d;,:n:don v~o~r::.m '..:2.S l8.uncbed ,.;it.ll th8 
l'(:!si.Ll:L t:,[,.t. CU;I_O:'I:j::_[,.) '..:llich hJlc1 m'j.r]l~ only tol:cn usc of P!'C -cJ.I·:::'t·C;8i1Ce hcrbicic1(! is, 

j.!lc...'c'··.:;~:d 2~·J.'..;~ o'j~ c]'COl::.C::-.J. "iO (-:(1 e0:1tro1 nw/vej'h>,l~; to ovc:~' 50;,~ of thc tot.al of 
such nw.tC!:~':i.~·J.. 1-'LL'ccilD.38d in all of Le:Gj.n i'JllC.'!::'.c[J.. 1h~ su(:ec:.;si'u.l COlOl';l)ia 
Pl·0r.:;i.·o.m c:,t':o:U,::)j·::d e. pJ:ot.otYl"";; c;:.,:"J.bl<::: of ':!:q:~.n<;io~l to C't.he~.' J,Q.t.:'.n o.nd CentrCl.l 
.A!·,:c:c:;J:<:l'l C01.~:lt::.'io:::s. H·:!cc1 eon'lirol }!roc;!'w.i5 Ci.::>;) nO';-, unr]2J: 'day in ?;('u:::.c10).', EJ. 
S,tlvac'io:,' C'.r:c:. }\".rli.m,<:., awl ~;c:vo.-al OthCT~; are e:q.>,:>r;'Ll3d to il1:i.t:i..ate pl'OC;~.'~!.!liS this 
yC~a.1." • 

RC:::l!c,,:cch ,,~:ld 8.•.·sist.!.1.ncc to date h2.vc: :Lncj~cc',GtJd. erc->p productivity Q,l1el rech1.:;:ed 
'1I2ec1 control co:,ts. rJ':::~'i m9.terj;:"ls are evd..w·i.-Ge.c1 in Hm:i2.ii, cl.t Oregon St2.te and. 
in the COO'0c:l'['/c;in-::; cOl.lnt:d.c3 • Private enter~)J::~;;e has beer1 ::/G:imu.latec1 'GO Enter 
into 'i'feed ~~OJlt. ..::ol' R.ctiv:i.ties on f8.rm larids, to contribute expertise,' ancl to 
provide frE!c-o:;:'-co;~t supplies of herbicides and "reed control equipment fOl' 

evaluaJGion. 

Ji'u.tut'C! I'ln.fl::i: ExJ.:.e:nsion a.nd expansion of activ).ties i's anticipatec1. in Cel~trp..l---_._­
and JJaU.n Ar;,cr::.ca; a'1d expansion into E::-.s-G Af3ia for. research on aquatic WC'eds 

is beine; explored. 
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, Sul:m1tted: 
Amended: 

A.' PRQJECT stJ.!MARY 

1. 	 Statistical 

'Project Title: Weed Cc'.!t:t-ol Systems for Representative 
Farms :~ Developing Countries 

New or Extension: ExtensiC'n - Four Years (see !!2.te below) 

Contractor: Oregon State University, Corvallio, 97331 

Principal 
Investigator: A. E. Deutsch (Acting Project Direr-tor) 

Duration: Current contr~t - July 1966 to December 1972 
Proposed extension - Januar,y 1973 to December 197f 

'Funding to Date: $1,595,536 Current contract to l2/3l/ii ... 

Est:fJna.ted 
Additional Cost: $1,532,978 - Proposed extension to 12/31/76 

Funding Required by CIs: 1973 - $350,427 
1974 371,452 
1975 - 393.. 737 
1976 - 417;362 

Project Specialist: Willard H. Garman 

Project Manager: , Channing J. Fredrickson" 

2. Narrative 
-'" - .'. 	 I . 
Project based on assumption that substantial reduction in crop losses 

due to weeds (30 to 40 percent yearly) must be effected before most 
developing nations can adequately improve their per ~apita supplies of 
low cost food. 

I Project designed to (1) develop new or adaptable combinations of 
economic weed control methods suitable for typical farms, and (2) develop 
concurrently micro data which can be used to assess the probable economic 
and social impacts of such weed control technology includ~g implications 
for on-farm employment. 

~: Duration proposed by TA/AGR prior to RIGC review. At its mceting 
on September 28, however, RIGC recommended approval for thrce yee:r'J, wiJ~h 
a consequent reduction in cost to $1,115,616. For a~ditional detail, see 
f1.na7'- paragraph (page 19) of Section 11, Internal and External Reviews. 



Close liaison will be maintained vith the several internationa.l agri­
cultural centers, and with other leading institutions and industrial 

. organization's having outstanding research progrmns in weed science. 

B. EXPANDED NARRATIVE STATP)!ENT 

1. Project Description and Background 

a. Background 

Since mankind began organized growing of food crops, he has con­
tinually had to combat other plant life competing with his crops for 
available moisture, nutrients, sunlight and changing ecological conditions 
conducive to increasing attacks by plant diseases and insects. At present, 
lack of weed control reduces crop yields by 30 to 40 percent on the 
average and even may cause total crop losses. 

For many centuries, the only methods of weed control ~ere hand­
weeding or simple mechanical devices such as the hoe. Progress in the 
fight against weeds accelerated during the le.st few hundred years through 

,the development of cultivating equipment operated first by h~, then 
pulled by farm animals, and more recently tractors. 

In the last century there has developed, at escalating rates, 
further understanding of the role' in weed control of soil and water 
management systems, cropping sequences, new cultural practices and chemical 
techniques of weed control. These serve other ends su~h as moisture con­
servation, production diversification, insect and other pest control, and 
soil fertility conservation. To a degree, therefore, weed control by these 
methods shares costs with other derived benefits. 

The impetus for change has resulted large~ from sh.::>rtages of man­
power coupled with unsatisfactory results ~d increasing labor costs. The 
absolute levels and predictabi"!.ity of weed control by chemical methods 
proved generally higher than by hand or mechanical weeding or cultural 
practices, especia.l.ly at tbe critical point when crop plants were just 
initiating growth. Use of the right chemicals resulted in substantial 
increases in crop yields, especially under conditions of inadequate total 
labor supplies for satisfactory weed control. Also, high investment 'in 
improved seeds, irrigation, and fertilizers encouraged growers not to risk 
l~sing a significant portion of their yields to weed c9mpetition. Conse­
quently, herbicides have been wide~ adopted by growers of most crops in 
developed countries. 

Modern systems of weed control fit well the requirements of large, 
commercialized farms in societies characterized by high labor costs, high 
educational levels, and abundant capital: JUthough these systems ~ 
transfer reasonablY well to the non-typical large commercial farmers in 
certain of the developing countries, differences in climate and disparities 
in rclative factor conts will introduce problems which likely will require 
further study ~ order to obtain least cost combinations. 

Circumstances for which chemical systems of weed control appear 
best suited are quite different from those found in most developing 

http:especia.l.ly
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~ountries which it is A.I.D. IS pollcy and purpose to assist. New tech­

'oologies ~ust be developed for these countries; the question is, which 

types vill fit their needs? 


Modern mechanical weeders and herbicides systems might, for 
example, enable developing nations to: (1) increase food production 
most rapidly ,(at least on larger farms), (2) release labor, nov 
required for weeding, to produce other goods and services if there is 
a demand for such labor, (3) permit children engaged in weeding to 
attend school, (4) reduce the risk of weed-caused yield loss when 
labor shortages occur at critical weeding times or when long rainfall 
periods after planting cancel the possibility of hoeing and cultivating, 

'and (5) perhaps produce more goods and crops for export to increase 
foreign exchange. 

On the otlmr hand', these considerations must be balanced against 
actual in-country economic and social considerations such as: (1) dis­
placed labo~ that may result from adoption of chemical and mechanical 
"we,eders"; (2) most smaller growers' lack of sufficient capital to 
purchase herbicides and power equipment rp.sulting in a further production 
advantage to larger, better financed growers; (3) limited research and 
extension capability to evaluate new weed control techniques and to 
train the large number of smaller growers involved; (4) short- or long­
term hazards to masses of people and/or the envirOllIDent from herbicides; 
an1 (5) increased awareness of developing nations to consider various 
forms of intervention into the price, tax, land ownership and other 
alternatives that might encourage greater employment and more equitable 
income distribution from technical change. 

This extended research proposal addresses itself to these problems, 
and by its deSign and execution should contribute 'PD'lproduction increases. 
It is intended to bring about substantial progress against weed problems 
in a manner which helps solve, rather than exacerbate socio-economic 
problems. 

b. Project Description 

Research got underway in 1967 in Colombia aDd the highlands of, 
Ecuador. Two years later programs were started in the five Central 
American countries of Guatemala, El Salvador, Honduras, Costa Rica and 
Nicaragua. ' 

So far as possible the research and training phases have operated 
through existing institutions such as ICA ~Colombian Institute of Agri­
culture), INIAP (National Institute of Agricultural Research) in Ecuador, 
and DGIEA (Directorate of Agricultural Research and Extension), El 
Salvador. CloBe coordination was and is maintained with aD. concerned 
A.I.D. Missions. 



p. 4 

Building on secure foundations in Colombia, field research 
vas expanded to contiguous regions in Ecuador, Panama, and five 
Central American states. Reoults soon showed 'crop yields could be 
doubled and costs of weed control reduced by 50 percent or more. 

. The 060 project procedure has been particular~ effective in 
(1) strengthening local institutions, (2) encouraging leadership, 
and (3) promoting cooperative relationships in each country. Ma.i~, 
in-country results have been accomp1ished by training government 
institutions' staffs in modern weed contr01 methods and then he1ping 
to develop research programs involving the "personnel trained. 

c. 	 ProgreSS Report 

The following statement of progress gives detailed information 
on the.program of work and its re~ults in South and Central America. 
It also relates the magnitude of the project's over.a1l information 
program • 

. 1) 	 OV'~r 1,000 experiments were· carried out between 1967 and 
1971, involving major programs at eight branch experiment 
~tations in Colombia. These tests involved most of the 
commercial crops of Colombia~ with emphasis on corn, 
sorghum, rice, sma11 grains, potatoes, beans, sugarcane 
and citrus. 

2) 	 The project leader in Colombia acted as 'advisor to 
advanced students in weed control, at one time wc~king 
with 19 students. These st\.4dents made important l'esearch 
contributions in areas such as weed identification, weed 
vs~ crop competition and studies on physiological action 
of herbicides. 

-. 
3). 	Within four years, full-time Colombian personne1 assigned 

to weed control research increased from five to nineteen. 
There were seven experiment stations with weed control 
programs in 1966 j by 1970 there were 15. 

4) 	 At the request of·A.I.D., the project leader in Colombia 
made three trips to Peru to assist in designj.ng weed control 
research programs, especi~ for rice. The Internationa1 
Rice Research Institute also invited the project leader to 
the Philippines in 1970 to give a report on weed control 
research in rice. 

- 5) 	 Ma.l\Y weeds, even on government e~riment stations, had not 
been identified or described in 1967. To fill this need, 
a weed identification book on cool climate weeQs was 
prepared in both English and Spanish. Cost of the book 
is caine covered by the chemical companies, local govern­
menti', the Rockefeller Foundation and the Regional Tech·mcal. 

cistance Center, Mexioo City. 

http:designj.ng
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6) 	 Project presence in Colombia was instrumental in suppo~tinr. 

formation of a Colombian weed society (COMALFI). The 

same support has been accorded the recent organization of 

a Latin American Weed Society (ALAM). Earlier, project 

personnel had been prime movers in the establishment of 

the Asian-Pacific Weed Society which, in turn, has in­

spired an Indonesian and a MalB¥sian group. 


Central. America 

The project, with headquarters in San Salvador, made con­

siderable progress in just two years. 


1) 	 Field weed control trials were completed or were underw~ 

on over 20 crops plus additional ~esearch on pasture w~ed3 


and brush and aquatic weeds. 


2) 	 Tbe number of experiment stations and full-tim,~ personn:ll 

working on weed control has increased ~s follows: 


_. -.. .. . - .' . _..... '. -. Stations . -Persormel 
Country pre-project current lre-prOject .current 

El Salvador ·2 1./4 1 
Costa Rica 3 1. 1 
Guatemala .2 1 
Honduras 2 1 
Nicar~ 4 1 

. 3) 	 Six student thesis problems are either being directly 
advised by the R~gional Project Leader, or by p!'ojact 
cO'Jnterpa~ts in the vario~s countries. 

4) 	 Identification and description of important weeds was begun 

with a goal of publishing an indentification manual in' 1972. 


Lowlands of Ecuador and Panama 

Ecuador - During the one year since this project was'e~tabliBhcd, 


the major accomplishments have been: 


1.) 	 Working with the government organization, INIAP, 36 weed 

control experiments have been established in crops and 

pasture lands at five experiment stations. 


2) 	 Four research counterparts have been assigned to project 

work (vs. none on weed control previously). 


3) 	 A proJect to identifY and describe the major weed species 

1s. underwB¥ and shoul.d be complct,~d in 1972. 
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Panama - Approximately 20 research trials have been establiohed ' 
at five locations. The program in Panama is being 

carried out cooperatively with the National University and the 
Ministry of Agriculture. ' 

Hawa1i* 

1\10 years ago the program in Hawaii was expanded to include 
research on rice, taro, tropical corn and sorghum, and pa.sture 
weed control. Much of the research done in Hawaii has been 
directly applicable to the program in Latin .America. 

Listed below is a summar,y of the work underway or completed 
i)'l. 	HR.'Waii: 

. 1). 	 Research on use 01' urea fertilizer as carrier for 2, 
4-D for weed control in rice; resulting in publication 
in Proceedings of 3rd Asian-Pacific Weed Control 
Conference. 

2) 	 Advanced research based on early screening reBul.ts ·,'lith 
new herbicides for direct-seeded rice; resul.ting in 
publication in Proceedings of 3rd Asian-Pacific Weed 
Control Conference. ' 

3) 	 Seed pelleting as an approach to herbicide selectivity 
in direct-seed rice. 

4) 	 Research to index commercial herbicides for tropical 
and 'temperate pasture legumes and grasses. 

5) 	 Tropical sorghum and corn weed control problems, including 
weed control in ratoon sorghum ~roduction. 

6) 	 Weed control in taro'grown Wlder both paddy and upland 
conditions. ' 

d. 	 Goals of Proposed Program 

Develop' basic weed control and economic 'information for effective 
analysis and planning for agricultural development. 

1) 	 Evaluate economic losses from weeds and the cost/benefit 
of alternative methods and systems of control at the farm 
level for crops of major economic importance. 

2) 	 DevelC?P sound methods 01' biological, chemical and cultural 
control of weeds wither singly or in combination, integrated 

* 	 Note: The subcontract with the University of Hawaii has been terminated) 
in line with the reeo~ndati~ 9~ ~he ~~cial Review Committee. 

... 	 I,.'.,··,. 1 T':' ••• 
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with other production inputa including seed, insect coniror; 
80il, water and crop management and fertilizers. 

3) 	 Evaluate weed control methods concentrating on the moot 
efficient herbicides from the standpoint of cost effective­
ness and ease of application. Consideration will be given 
to the factors of farm size, crops, seasons, availability 
of manual labor and regional variation within a country. 

Promote the adoption of measures to insure safety in the use of 
herbicides and other pesticides in the developing countries. 

1) 	 Utilize the least hazardous herbicides 'u,utaNe for each 
job. 

2) 	 Urge use of regulatory and monitoring procedures for safe 
residue levels and quality control. 

Strengthen weed control capabilities in the developing countries. 

1) Assist research and t:UUCI:l.\'~OUtu. ~utju~uu.u.Luutj .LU the 
developing countries to train weed control and extension 
specialists. Training will be specifically linked to 
allied or associated institutions. 

2) Organize and conduct short course training in research 
methods. 

3) Develop educational material suitable to the host country 
for weed control and safe applications methods. 

4) Encourage key nationals with potential scientific leader­
ship to pursue advanced training. 

2. 	 Significance to A.I.D. Objectives 

Improved food production remains a major objective for A.I.D. and 
for most developing countries. Increasingly, the call is for improve­
ment through research and implementation to yield socl~ acceptable 
technology beneficial to all sizes of farms and levels of managerial 
soppistication. Defined needs exist for procrarns that specify research 
objectives to develop economiCally optimum combinations of weed control 
techniques and systems for family-size farms, and assess' the micro data 
for the probable economic and social impacts of such weed control 
technology, including implications for on-farm employment. 

Because the new high-yielding crops require high soil fertility 
levels, to which weeds also respond, the significance of wee~'research 
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1~ ot unparalleled importance and will continue so at least tor tho 
duration of this project. ' A carefully planned and conducted program 
of weed research, therefore, is necessary. Also, ao the new lnputo 
begin to be utilized by masses of SJDa!Jcr fanners, negative reoulto 
could be very damaging to food production efforts in many localities. 

Here are a few specific reasons why attention to weed control 

should not slacken: 


a. Problems of unemployment and underemployment are becoming 
more pronounced in most developing nations. Objectives of the 
project now include: (1) a socio-economic input; and (2) integration 
of weed control systems into far.m production systems, including best 
crop varieties, clean seed, insect control, water management and fer­
tilization practices. 

b. Problems of environmental protection and human and livestock 
health are also becoming of greater concern worldwide. All reasona. ~e 
precautions need to be considered 'as land productivity is increased 

- in the -devell.oping countries.. ' 

c. Weeds continue to cause annual. crop losse's of 30 to 40 percent 
in the majority of crops in most developing countries. Although 
excellent progress is being made, much more research and extension 
work are needed to minimize the severe losses, especi~ during 
the first three to five weeks after planting when most of the damage 
occurs. 

d. Annual. grasses of the genus Echinocha plague rice farmers and 

reduce yield in most tropical regions. 


e. Various species of nutsedges proliferate in all tropical 

areas and represent a major constraiDp on crop production. 


f. In many countries throughout the world poisonous weeds which 

are pala~able to livestock take a heavy toll of cattle. 


g. Aquatic weeds clog irrigation canals and drainage ditches, 
cutting efficiency by 50 to 90 percent. They hamper crop production, 
river.navigation and fish production. Some, like wat'er hyacihnth and 
water lettuce, multiply so rapidly that they can jeopardize the operation 
of massive flood control and power development projects. 

3. Relation to Existing Knowledge 

The contractor, being one of the world's leading weed research 

centers, has the growing responsibility to keep abreast of all new 

knowledge in this field. There is every reason to believe this will 
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be dODe. Plans have already been made for periodic visits to tho 
relevant international research centers. The contractor also will 
maintain and strengthen, if possible, his comunicat'ion ties with 
key weed research personnel in the State Experiment Stations and the 
U.S. ~partment of Agriculture, and availltlmsel.t' of current research 

intcrmation services available through the Science Information Exchange 

of the Smithsonian Institution, and the Research Information Service 

of USDA. 


4. Relation to Other Research 

TAB's Office of Agriculture will assist the contractor in maintaining 
close ties with agricultural projects having socio-economic implications. 
In particular, it will be very important that working relationships be 
established and maintained with existing economic projects on (a)· the 
impact of new technology on employment generation and income distribu­
tion (csd-2805, Cornell), and (b) sector analytical approaches toward 
estimating socj.o-economic implica~ions (csd-2975, Michigan State). 

Information'generated in these projects will be a direct contribution 
by ~ssisting in economic. interpretation of data from the weed control 
experiments, and likewise the data from the weed experiments will be a 
valuable cQmPo~ent of these and other Of' TAB's agricultural economic 
projects. 

Crop output and efficient utilization of land are closely associated 
l<iith how well weeds can be controlled and at what costs. A.'l.D.' s 
re:::earch project on agronomic-e·.!onomic research of tropical soils 
(csd-2806, North Carolina State University) will provide useful economic 
base-data for this project and at the same time will rely heavily on 
results from the \-reed program. Also, there will be a direct tie-in 
with A.l.D.'s project on soil fertility eValuation (la-646, North 
Carolina State University) and with A.l.D.'s project on soil fertility 
requirements of the humid tropics (csd-2490, Cornell). 

CloQe liaison is and will be maintained with the chemical manufacturer! 
whose research programs are very important to the development of better, 
safer and more efficient herbicides. Although not a research project, 
activities under the University of California ~roject'on pest maDaflc­
ment (csd-3296) will be of direct concern to project personnel on the 
weed project, and vice versa. 

Also, project personnel will develop and maintain close liaison 
with the international research centers. This will be of direct benefit 
to the project by preventing possible duplication of activities and 
providing for coordination of efforts directed at utiliz~tion of in­
formation. Close liaison with the State Experiment Stations will 
assure potential benefit from new knowledge developed by the .stat~ons 
at the earliest possible time. Many of these stations have developed 
considerable expertise in weed control methods and are turn1n~ out 
significant new results every year. Current screening of these results 



~ relieve Oregon State University of a certain amount of effort 

formerly carried out on campus. 


5. ProP2sed Work Pl:!!:! 

a. Scope of Work 

&aphasis will be placed on: (1) development of information 
on mechanical, cultural and chemical methods for weed control and 
their relationship to production costs{ yields and labor requirements, 
especially on typical family farmsj (2) analysis of the data relatiY,e 
to costs-benefits; (3) development of optimum weed control programs 
based upon all factors including weed control techniques; (4) co­
operation with other related economic projects involv:i-ng sector all&It, 

lytical approaches toward estimating socio-economic implications-and 
the impact of new technology on employment and income; (5) training 
counterparts in effective methods of weed control research; and (6) 
promotion of sound and safe usage of herbicides and other pesticides 
via training programs and direct -encouragement of appropriate regulate 
laws. 

Weed control research programs will be planned jointly by an 
agricultural economist and weed control agronomist to ensure develop­
ment of needed data. Emphasis will be on major food crops, including 
rice, wheat and maize, on both irrigated and unirrigated land, as 
local circumstances dictate. 

_ In all cases, research programs will be carried out jointly 

with coun-oorpart staff from host government agricultural research 

agencies. Based on previous experience, this is not expected to be 

a problem. Administrative support will be obtained from A.I.D. 

Missions where possible. 


b. Pro~am of Work 

In-Field 

_ Posting of weed-control agronomists, selectio~ of host countIJ 
counterparts and initiation of-field research programs should all 
occur during the first half of CY 1973, so that meaningful data col­
lection should be underway during the latter half of the first year. 

Host country assignments are proposed as follows: 

1) Mr. Lupe Garcia - in El Salvador, with r~sponsibility for 
Honduras and Guatema.la. Mr. Garcia is already on aSSignment in El 
Salvador, with functioning counterparts in all three countries. 

_ 2) Mr. Myron Shenk - Costa R1ca, with program responsibility 
for Nicaragua, Panama and Ecuador. Shenk who has JUDt complctccl II 

http:Guatema.la
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two-year assignment in Ecuador, is prepared to go to'Costa Rica 

at an early date. Host cOWltry counterparts are already available 

fioClll a previous weed control program. 


---. 3)·' Mr~"Herbert Fisher - in Brazil, with additional responsi­
bility for Paraguay. Mr. Fisher has had previous weed research 
experience in Brazil. He is flUent in' Portuguese as well as Spanish 
and 1s prepared to move to Brazil ;.mmediateJ¥. 

4) A competent agricultural economist, with Latin American 
experience and Spanish-language competence, has tentatively agreed to 
work full-time on this program as soon as it is initiated. He will 
be based at Corvallis, but will spend considerable time in the field. 

On-Campus Support 

The project w~ll be directed jointly by the 080 Crop Science 
and Agricultural Economics Departments, with coordination by the 
Director of the Agricultural Experiment Station. D~-to-d~ operations 
will be handled by the project leader who will be the principal liaison 
with A.I.D.'s project manager. 

In addition to in-field support travel in Latin America, appro­
priate personnel will maintain contact via correspond~nce and annual 
or biennial visits to major U.S. and worldwide research agencies, 
such as the USDA, the British Weed Research Organization, and the 
lriternational Research Institutes~ Some background research will be 
coniucted at CorvaJJ.is, but the primary source of new information 
will be from other research agencies. 

An information specialist at Corvallis will concentrate on 

publishing and dissem.1.nating useful knowledge on weed control, 

especiallf to A.I.D. Missions through the AID/WashinBton office. The 

information specialist will utilize the expertise of other on-campus 

staff to anSwer-inquiries on weed.control from A.I.D. Missions and 

government. officials of developing countries. 


An existing worldwide information gathering and dissemination 
system, organized to provide material to individual researchers in 
all developing countries, will be adapted to the new data output and 

. e~anded from the first USAID/OSU weed project. . 

In addition, the project wi~l be ready to provide short-term 
weed control consultancy to any USAIDMission upon request. Such 
activity could be handled either as a ars (General Technical Services) 
component or special ordering agreement. Arrangements would be sought 
for.partial Mission funding as feasible. 

The pro.ject,. a.s structured in .this proposal, could readily 

increase . the number of . ·in-field project regions, contingent on USAID
. .~ 

http:CorvaJJ.is
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Deeds and A.I.D. directives. Sutticient positive potential tor weeu 
control research exists in numerous Asian and' Arricon IlIltiol13. 
Additional regional projects would require more field personnel, hul. 
could be adequately r..upported by an essentially Wlchanged homc-bo.o~~d 
staff. 

Proposed In-Field and Home~Based Staft and Functions 

Initial project staffing is proposed as follows: 

In-Field 

1) Research !Seonomist - headquartered 1n nrazil, ~orking 
with counterparts from: The Ministry of Agriculture, DNPEA (Dapart­
ment of Agricultural. Research), and. possibly the Mir.istry of Agri­
cuIture, Paragua,y. " 

2) Research agronomist - headquartered in gosta Rica, 
working With counterparts from: The Mill:.:.stry of Agriculture, Costa 
Rica; the Ministry of Agriculture and the National University, 
l~anama; and the Ministry of Agriculture in Nicaragua. 

3) Rese~h agronomist - headquartered in El'Salvador, 
working with counterparts from: Tile Directorate of Agricultural 
Research and Extension, El Salvador; Directorate of Research and 

" Extension, GuatemaJ.a.j cud Rural Development, Honduras. 

HOlle-Based (Corvallis) 

Project leader - (2/3 time) - a weed control agronomist. 

Research agronomist - for field and technical support. 

Information Specialist 

~icultural economist 

Plus support sta.:f'f, including: 


, a) ~One 'researcb technician in w~;!d control. 
b~ One fiscal affairs specialist/translator. 
c Two secretarie~. ' 
d Two graduate student research assistants (one 

each in agricultural economics and weed control 

Functions z Field Staff 

Primary functions ot the field-based staff will be: 

1) Cooperate with the Corvallis-based agricultural economist 
1n collecting and developing information on losses from weeds, costs 
of Various weed control alternatives vs. yield benefits and ,labor, 
requirements. ' 

2) Work closely With counteryarts, training them in weed 
control research techniqucs and developing information ~n ~ffective­
neas ~f various techniques for solving weed problems in UlaJor crops. 
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3) Concentrate research programs on developing opt1m\Dl1 

weed control programs for -typical. farm sizeo and tYPCG in each 

country or area. 


4) Assist host country-governments -in 'developing souhd 

pesticide regulatory and safe-use programs. 


_5) Design weed control trials-and evaluate-:cost/benefits 

of alternative weed control meth~s vs. other production factors, 

including crop varieties, water anti fertUizer. -­

~l_ Join local government and educat:l.onal institutions in 
weed control training for extension personnel by providing support 
for weed control information bulletin preparation, assisting in 
holding field days, and conQ~cting weed control short courseD in' 
each country or major area. - A1J. Latin American-based field staff 
wUl be fluent in Spanish (or Portuguese in Brazil). 

Functions, Home-Based Staff 

Project Leader. - Responsible for coordination of inputs from 
the OSV prop Science and Agricultural Economics Departments' staff. 
WUl have primary responsibility for planning of work, budget manage­
ment, and for contacts with USAID and with national and international 
weed research organizations. Will cooperate with agronomist and 
economist in design of experiments and interpretation of data. 

To benefit from infon·~tion interchange with other research 
organizations and avoiaiduplication of effort, the project leader 
and/or the research agronomist or agricultural economist will period­
icallJr visit (gene:ra.l.ly every other year) FAD, British, Dutch, and 
Japanese weed research organizations, USDA and key state research 
agencies in the United- Sta.tes, as .well as: 

,;. 	 CJl.!MYT, International Me.!~e aild Wheat Impr_oyeuent' Center, 
MexiCO, D.F., Mexico; ­

- CIAT, International Center for Tropical Agriculture, 
Cali, Colombia; 

- IITA, International Institute of Tropical Agriculture, 
.Ibadan, Nigeria; -... ­

- lRRI, International Rice Research Inst:i.tute,·Los Banos, 
PhUippines; 

- ICRISAT, International'CrOp Research Institute for 
Semi-arid Tropics, Hyderabad, India; 

-	 CIP, International. Potato Center, La Molina, Lima, Peru;. . - - . _.... . .. 

: - .:. AVRDC, Asion-Vegete.b2e Research and- Development Center,
-Taiwan. '. - -- - - . 

http:gene:ra.l.ly
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Also, the project leader will be responsible for close 

l1a180D with industry and with the A.I.D./University ot Cal1f'ornia 

project on pest management and related environmental protection. 


The project leader will visit project staff in the field 

onee or twice a year as he ~ deem desirable.' 


Research agronomist - In addition to helping the project 

leader to provide direct-in-field assistance and maintain liaison 

With other research agencies, the back-up research agronomist '11111 

have three primary fun~tions: 


1) Conduct research a.t Corvallis on new weed control 

products and practices and make this information available to project 

field staff and to de~eloping countries worldwide. 


2) Assist OSU in-field staff to design optimum test program 

for s?ecific crops and weeds, as well as to answer inquiries from 

USAIu Missions and developing country researcr ?ersonnel. 


3) Secure, and arra.Il£" for supply o~:, required research 

equipment, reference literature, etc., to in-field staff. 


Iriformation Specialist 

1) Receive requests for information frOll1 050 field staff, 
USAID Missions and developing cot:ntries, and handle directly or with 
assistance from the technical staff. 

--' 2) Maintain a list of the key weed control research, 
extension and teaching personnel of the world, especially in develop­
ing countries (approximately 3,000) people),; periodically research, 
prepare and send a newsletter to them to provide information on weed 
control, new reSearch developments, field trlals and farmer experience 
provide outlet and channel for publication and exchange of weed contro: 
research carried out in other locations, as feasible and appropriat~, 
including available literature. 

3)' Assume leadership for researching" edit:i,ng, assembling 
and publishing additional books and/or literature on weed control 
which appear to fulfill needs in developing countries. A manual 
currently being considered will offer data on cultivation equipment 
and tools available worldwjde for weed control, with emphasiS on 
tools generally' suiting the needs and budgets of small farmers 
Also, a major function £or 1973 ~ll be continuing distribution of 
weed control literature recently completed and still in supply at OSU, 

Agricultural economist - In close collaboration with the 
project leader, the research agronomists and field agronomists will 
have primary rosponGibility for design of the prQject to achieve its 
basic project purposes. Will work with staff weed control personnel 
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, , 
in Latin America and Corvallis in order to collect, anal3ze and 
evaluate data pertaining to the costs and benefits of present and 
possible new weed control practices. This will probably require 
one-fourth to one-third of his t:lme in Latin Iuoorica. Data will 
be organized and evaluated by such techniques as simulation, 
budgeting, and programming t3chniques. 

Leadership of project design, involving joint effort by all 
project principals will be first cla:lJnant on agricultural economiot IS 

t:lme. As first step, ~ run trial ana.l.yses of in-hand data for one 
or,two countries where substantial relevant data are available from 
previous OSU project (csd-1442). Study will be phased to work out 
from a matrix involving one or two major food crops,. one or two 
countries, and relatively few components of alternative weed control sys­
.~ to larger matrix of variables as research and,analysis ex­
~rience indicates. 

The economist will evaluate on-farm economic consequences 
of alternative approaches to weed control and will link with economists 
in other projects concerned with macro-micro systems for evaluating 
socio-economic options. Data will need to be collected and analyzed 
for the employment situation in each country or area and estimates 
made of the substitution relationships between labor and capital as 
weed control techniques are varied. This is a later stage objective 
of the project, and means will be sought to engage country nationals 
a~ fully as possible in this activity especially. 

The economist must be, 'fluent in Spanish and should ,Preferably 
have prior experience in Latin America. 

. GTS Component ~ While it ~ be desirable to confine the 

proposed research program to one area (Latin America) in!tiall.y, 

research resl,uts - and other inforn:ation services which the project 

can provide - will have applicability to many Asian and African 

areas as well. . ' 


Also, the staff and expertise level which would be required 

for this program could be profitably employed to serve developing 

countries worldwide for such items as weed control short courses, 

eValuation of weed problems, and designing of research programs 

relative to specific local weed problems and cropping conditions. 


,6. Research Methodology 

The research methodology will involve mechanical, chemical and 

cultural processes of weed control. The economic research will focus 

on on-farm decision processes involving the estimating of elasticities 

of oubstitution, relevant factor price schedules and ;~for cvaiu­

ating choices of· techniques over size of farm, enterprise mixes, 

recource baee, etc. The linkage of m1cro-macro clemcntn towards 


, t:voJ.ual~ine: options on multiple goals will involve developing linkages 
with other ongo~ng and proposed sector analytical effo~ts. 

r 
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Pield research v1l.l place more emphasis on combinations ot cultural, 
_chan1cal and chemical. methods and less on strictly chemical methods 
than in the past. They will be conducted to obtain preci8~ physical. 
and economic data and will follow standardized techniques tlS outlined 
in the Weed Research Manual, published,. by Oregon State University, 
Januar;y 1971, Wlder this project. 

7. Research Competence 

The International Crop Protection Center of Oregon State University 
, is regarded as one of the world's leading weed research institutions. 
Key personnel have had broad experience in weed control and in working 
in developing cvuntries. Good language capability will assist in 
carrying out the project objectives. Performance to date would tend 
to assure success for the extended project. 

The laboratory and library facilities at Oregon State are fully 

adequate, and the university administration is committed to partici ­

pating in international programs. Major cooperating university 

departments (crop science, biochemistry, soil science, agricultural 


- economics) are rated as outstanding. 

8. Contribution to Institution Building 

It strengthening of the weed control capability of developing 

nations is to be accelerated, continued attention must be given to 

training and institution building. The first five years of the 

project were qdite successful in these respects. Activities to be 

carried out during the next four ~ears will continue to place emphasis 

on training and building of local institutional research capabilitie~. 


Because of people already trained, and experience already ga~ned, 


progress should be at:a greater rate in,tha'1hl'b\lre. 


9. Utilization Plaus 

The Information Service Program w1l.l be continued. This includes 

a periodic Info-letter, publication and distribution of key reference 

materials 'on weed control research methods, weed control equipment, 

and latest information on safe and effective use of herbicides. 

Prompt servicing of information requests from developin~ nations and 

A.I.D. Missions will also be continued. 

Thus far the project has been very successful in the area of per­
sonnel training, and in its efforts to build up capable counterparts 
and expertise in every possible local institution. Emphasis in this 
area will be continued. Eff~~tiveness of seminars and workshops should 
be enhanced by virtue of this prior training. 

Although utilization of res'ults hC.8 been very encouraging, there 

is still a long way to go before reaching the small farmer with a 

mean1ngfw.:'prog:l:'u. It is here that a GTS component would be useful 
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because aDY suecesstul effort would be 80 large that it would be considerably 
beyond the scope of a research project. 

10. Budget !.na.9'sis 

The four-year budget, shown below, reflects the views of TA/AGR and 
the Contractor with respect to the continuation of essential functions 
at the levels projected therein. It allows for approximately a 5 per­
cent annual rate of inflation. It provides for a full-time economist, 
or one-half man-year more than was recommended by the Special Review 
Committee. 

Due to lack of funds it does not provide for a fourth field man 
(to cover additional countries in South America) as recommended by the 
Special Review Committee. 

Calendar Years 
1913 1914 1975 197b Total for 

4 years 

Salaries' and Wages $152,482 $161,631 $171,329 $181,609 . $ 661,051. 

Consultants 3,000 3,.,1.8t> 3,370 3,512 13,122 

Fayro11 Assessments 18,298' 19,396 20,560 ,21,794 80,048 

Indirect Costs 72,322 76,661 81,260 86,136 316,379 

Travel and Trans­
portation 

44,900 41,594 50,450 53,477 196,421 

Allowances 11,300 11,9~ 12,696 13,458 49,432 

Other Direct Costs 11,125 11,792 12,499 13,249 48,665 

Equipment, Vehicles, 
Material &S~p1ies 

31,000 39,220 41,573 , 44,061 . 161,860 

TarAt. ~~20z42I ~~~z422 ~J2JzI~I ~411z:26g ~lz232.z218 

NOTE: 	 A detailed budget for the 12-month period, Januar,y-December, 1973 
is attached (Appendix !) . 

11. Interna1. and ExternaJ. Revielrs 

In advance of the May 15-16, 1972 meeting, the A.I.D. Research Advisory : 
Committee (RAe) was furnished with a written summary of all prior reviews 
of the project. Excerpts from the record of that meeting, commenC1ng 
with Dr. M. L. Peterson's field review of September 1970, are repeated here 
for convenience: 
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September 13-24. 1970 --In depth Review by Dr. M. L. Peterson, 
RAe member: Progress toward objectives reported as excellent. 
Recommend continuation of project along sjmjJar lines for the 
next five years. Additional emphasis may be placed on develop­
ment of chemical residue monitoring capability, residue standard5 
and establishment of regulatory system. Training program workine 
well and intimately tied with research. 

December 8, 1970 -- Project Summary updated and evaluated by 
BlGC: Recommendation - Ample documentation exists to re~ommend 
extending the funding of the project through June 30, 1972. The 
future program of the weed control project should be reviewed 
with the Contractor. 

Janueg-y 28-29, 1971 -- 32nd RAC Meeting: 
Decision - Extension approved for one year with the understanding 
that a proposal f.or further extension or project modification to 
also include other institutions as lllB¥ be appropriate, ~ be 
submitted to the RAC at a later date. 

Janueg-y 20-21, 1972 -- COmprehensive Review and Analysis of Project: 
Recommended modifiad goals as shown in review report. Complete 
copy is attached for information. Also recommended continuation 
for five additional years, focus and major thrust limited to 
Central and South America. Recommend that with loss of Dr. Juan 
Cardenas from Colombia, the position be filled and located in 
Central America. Recommend that a· fourth field man be added to 
South America. Recommend additional funding to include 1/2 time 
agricultural economist, ~ centralize field training more and 

. more into the Center for Tropical Agriculture at Palmyra, Colombia. 
Recammer.d that economic-socio aspects of weed control be extended 
into the field; that December 21, 1971 budget request of $.330,145 
be modified,: 

Revised Budget of Dec. 21, 1971 
Less $15,000 for Hawaii Program 
Plus $4),000 fo~ a 4th field man 
Plus $30,000 for socio-economic research 

$330,145 
315,145 
360,145 
390,145 

A copy of the full report is attached (Appendix ~). 

April. 13, 1972 -- RIGC Action 

After some discussion as to the level of economic input, the concern. 
for coordination with the international agricultural institutes, 
and whether or not the summary reflected the intent of the special 
review cOmmittee, RIGC passed the fo~owing motions: 

"That thc project.be funded through December 31, 1972, 
dur;ng which timc the contractor will be required to 

http:project.be
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develop a time-phased project plan complete with 
specific research targets satisfactory to RIGC and 
RAe. The planwiil take into account research under 
other sponsorship, partiCularly the International Center~. 
(Moved by Dr. Blume and seconded by Mr. Owens)." 

Since that time considerable effort has gone into redesigning and 

restructuring the project. On July 25, 1972, Dr. Erven Long was at the 


. OSU campus working with project personnel and administrative staff in 
outlining a revised research proposal. On September il, Dr. G. B. Wood 
was in Washington for discussicns of project plans with the TA/RUR and 
TA/AGR staffs.. . 

The results of these recent diSCUSSions, as well ae previous com­

mittee recommendations, have been most helpful to TA/AGR economists 

and agronomists in the preparation of this Project Statement. 


September 28, 1972 - RIGC Action 

_Approval was recommended for three years with the proviso that_a new w~~k 
plan would be submitted to RIGC by July 1973. 

12. Proposing Office General Evaluation 

The Off~.ce of Agriculture is fully satisfied that substantie.l progresL. 
has been made under the ongoing project, despite the obstacles encountered 
in its early years • 

. However, because of the need to provide gainful employment of people, 
and the possible adverse effec~s of replacing masses of people by ad­
vanced machines and technology, TA/AGR endorses the Review Committee's 
recommendation that the project encompass socio-economic e.lternatives 
associated with improved weed control. Based on analysis of project 
operations, accomplishments and needs, TA/AGR strongly recommends that 
the project -- as now restructured -- be extended for the propo.sed 
four-year ~riod. 

The Office of Agriculture fl~ther recommends approval of the pro­

vision of technical services under the extended contract, or some other 

arrangement, to permit the extension of knowledge already available 

into Asia and Africa, and to enhance 000' s capability for adequate 

response to Country, Mission and Bureau requests for such services. 


i~aA.~l~~ 

Willard H. Garman 

Project Specialist. 
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Budget Period 1/1/73 - 12/31/73 (12 months) 

Additi6nal details for Offeror's Analysis of Cost Proposal, Contract csd-1442 

F.T.E. Man-Months Budget 
Estimated 
Cost 

I. Salaries 
A. U.S. Personnel 

Home Office Professional 

Project Leader .67 8 17,943 

Research Agronomist 1.00 • 12 12,013 

Informational Specialist 1.00 12 14.197 

Agricultural Economist 1.00 i2 18.540 

Fiscal Affairs/Translator ,---- . ~~ 1.00 12 9,326


_Graduate. Research Asst (Ag Econ) .50 6 4,635 

Graduate Research Asst (Weed Control) - .50· ·6 . -. .- 4.635
--=---. 

5.67 68 . (81 .289) 

~ome 	Office Non-Professional 

Secretary .1.00 12 7.032 

Secretary 1.00 12 6.072 

Res'earch Technician 1.00 12 8,772 


3.00 36 (21.876) 

Tota1 On-Campus---.-------------------;.---_·---------------·~-------- $103,16,5-

Field Staff Professional 

Research ·Aqronomist, El Salvador 1.00 12 15,565 

Research Agronomist, Costa Rica 1.00 12 15.767 

Research Agronomist, Brazil 1.00 12 14,847 


3.00 36 . (46.179) 

Total U.S. Salaries-------------~---------------------- 149.344 

B. 	 Cooperating or Third Country Nationals 
Field Staff Non-Professional 

Secretary. E1 Salvador 1.00 12 3.138 

(3.13a) 

Total Off-Campus Salaries----------------------------------------- S 49, 31 t 
TOTAL SALARIES AND WAGES-----~-----------------------,·------------ $152,482 
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Budget 

II. Consultants 
Pasture and Rangeland Vegetation Managment; 


. Aquatic Weed Control (approx 50 days at $50) 


111. 	 Fringe Benefits (Payroll Costs) 

12% x 152,482 

IV. 	 Overhead (Indirect Costs) 


47.43%. x 152,482 


V. Travel. and Transportation 

U.S. Travel (Personnel and Dependents) 

. Fisher to Washington D.C. (orientation) 	 755 

International Travel (Personnel and Dependents) 

Fisher family 
.. 

to Brazil 1.650 
Shenk family to Costa Ri ca SOO 
Four round trips to Latin America by Ag Economist 5.400 
Three round trips to Latin America by Weed Control and 

Administrative Staff 	 4,500
One round trip to British Weed Conference (agronomist) 1,000 
Two round trips to In~'l. Weed Centers (leade~ &agronomist) 3,070 
In-field res. agronomists to Weed Science Society of 

Ameri ca 	meeti n9 2,000 

Total Interna~ional Travel---------------------------------18,420 

Other Personnel Travel 

Three round trips to Washington D.C. by project leader 1 ,575
Local travel . 1,000
In-field Latin American travel 10.000 
Travel to other U.S. Weed Conferences, research stations. 

and field trips 3,000 

Total Other Travel-----------------------------------------15,575 

Transportation of Household Effects, Baggage and Vehicles 

Fisher 5.000 
Shenk 4,500 

Total Transportation of Household Effects. 
Baggage and. Vehicles-----------------~-------------------9.500 

Estim~tcd 
Cos,..;::t:..--_ 

3.000 

18.298 

72.• 322 
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,Budget 
Estimated 
Cost 

Storage of Household Effects 

Shenk 
Garcia 
Fisher (estimated) 

350 
100 
~ 

Total of Storage of Household Effects and Vehicles--------- 650 

TOTAL TRAVEL AND TRANSPORTATION---------------------------------­ 44,900 

I. Allowance 

Quarters 

Garcia 
Shenk 
Fisher 

Temporary Lodging 

Shenk 
Fisher 

Education 

Fisher 

3.200 
2.900 
4,000 

10.100 ·10.100 

300 
300 

600 600 

600 600 

TOTAL ALLCWANCES------------------------------------------------­ 11 ,300 

I. Other Direct Costs 

Publications 
Medical Examinations 
Conmunications 
Computer and Miscellaneous 

Research Costs 

4.000 
750 

2.000. 

4.375 

TOTAL OTHER DIRECT COSTS----------------------------------------­ 11 .12! 



'-...... 	 Estimated 
Budget Cost 

II. Equipment, Vehicles, r~ateria1s and Supplies 

Equipment (title retained in AID). 

1 typewriter 500 

1 calculator 500 

3~! plot sprayers 1,500 

l. 	 camera 200 


Slide projector w/accessories 200 

Steel tapes 100. 

Planting and fertilizing


equipment and equipment for truck 750 
. 
Total Equipment-------------~--------~-------~---~~------- ·3,750 

Material and Supplies 

Printed materials, seminar outlines, etc. 1.500 
Miscellaneous laboratory supplies, 

including overseas needs 4,500 

Postage and mailing 3.500 

Film and developing 2.500 

Reference books and journals 2.050 

Stakes, fertilizer, sprayer parts, seeds 


and chemicals 3,300 

Tires, replacement parts for trucks 1,500 

Gas and oil 4,700 


"Total Material and Supplies----------------------------- 23.550 

Vehicles 

1 spray truck 	 5.000 

Freight 

Shipping material~ and supplies, equ'pment and 
seminar materials 4.700 

TOTAL EQUIPMENT, VEHICLES, MATERIALS AND SUPPLIES----------------- 37,000 

TOTAL ESTIMATED BUDGET-----------------------------------·------------- 350,427 



'Appendix B 

Weed CODtrol inJthe Less Developed Countries 

Contract Number AID/cad 1442 


Oregon State University, Corvallis, Oregon 


Report of a Comprehensive Review and Analyst. 
January 20-2t, 1972 

Introduction 

A comprehensive review and analysis of the above project was requested 

by Doer J. Kelley, Director of the Office of Agriculture, Bureau for Techni­

cal Assistance. The review committee was composed of the following: 


Dr. Francis ,J. Le Beau, Agency for International 
Development, Washington, D.C. 

Dr. William B. Ennis, Jr, Branch Chief, Crop 
Protection Research Branch, Agricultural Research 
Service, U.S.D.A., Wash1n~ton, D.C. 

Dr. Maurice L. Peterson, Professor, DepartmeDt 
of Agronomy, University, of California, Davis, 
California; and Chairm3n of the Review C~ittee 

Thp. committee was char~ed with the responsibility of preparing a concise 
report cf recocoendstions on (1) funding level, (2) actionG to be taken, 
(3) parties responsible for each ~ction. and (4) an analysis that explains 
and justifies the recommended actions. The committee was also requested to 
'provide answers to questions raised in an Issues Paper. 

The contractor, Oregon State University, was represented by Dr. Burton 
G.' Wood, Director of the 'Oregon Agricultural Experiment Station, Dr. J. Richie 
Cowan, Head of the Crop Science Department. and Dr. Lyall F. Taylor, Acting 
,Director of the International Plant Protection Center, Oregon State University. 

Director Taylor presented a report of accomplishments of the weed project 
using slides to present data and to illustrate some of the research activities. 
Follo~ing the presentation, AID representatives of Research and Univer~ity 
ReiatIons. Office of Agriculture. Bureau of Technical Assistance, Regional 
Bureaus, and Office of Science and Technology co~mented on AID's goals, and 
problems and aCCOMplishments of the project from their respective vantage 
points. 

A departure from the published aRenda was made by inviting the Oregon 
representative to sit with the review committee and answer questions and 
subsequently to develop a new set of goals and activities for their achieve­
ment. Our c~ittec was very pleased with the open and free exchange of ideas, 
response, to p()inted questions, and helpfulness of the Oregon group. Weare 
convinced th."l t in this ins tance, t,tie open review and analyses was a more 

-._--..1 ____ .. #110.,. 
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Appraisal of Performnnce 

The original contract set forth nine specific objectives of the project 
as follows: 

.~. Train local personnel in weed research and demonstration techniques. 

2. Id~ntify weed problems in the L.D.C's. 

3. Test known methods for weed control effectiveness •. 

. 4. Develop new methods and techniques of weed control. 

s. Determine the economic feasibility of control methdds. 

6. Increase weed research capabilities of local institutions. 

7. 
-

Act as a soutce for technical informa'tion and available back-up' fo: 

other AID Missions. 


. 8. Evaluate new problems and chan~es occurring in agricultural technology. 

9. Assist host countr~es to apply new weed control methods. 

Our committee finds that significant ~nd satiGfactory progr~ss has been 

made on most of these objectives. We also find that, while these objectives 

were appropriate when the project was initiated in 1966, changing conditions 


. including progress made under the. project. call for new objectives for the 

future. These are detailed later in the report. 


Progress in tra~ning local personnel for weed ~ontrol research probably 
represents the single most important contribution of the ·project. Exceptional 
skill in the recruitment of staff by the contractor to work overseas is a 
~jor factor in this success. All three fieldmen had Ph~D. degrees in some 
aspect of we~d science, had previous experience in cross-cultural working 
relations, were fluent in Spanish, and were completely dedicated to the project. 
Cardenas in particular has unusual capability in teaching as well as in research. 

Table 1 shows the number of full-time personnel assigned to weed control 

programs in the eight host countries when the project was initinted and 

near the close of the initial contract period, Janu~ry, 1972. The training 

of 37 people for greater research and extension weed control activities is a· 

very significant accomplishment. 
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Table 1. Chan~es in Weed Control Research 

Full-time'Personnel Assigned to Weed 


Control Research Programs 


Prior to the Currellt 
Country Weed Contr(\l Project (Jalluary, 1972) 

Colombia 
Ecuador 
El Salvador 
Panama 
Costa Rica 
Guatemala 
Honduraa 
Nicaragua 

Total 

5 
0 

1/2 
2 
1 
0 
0 
0 

8 1/2 

19 
6 
2 
2 
3 
3· 
1. 
1 

37 

The individuals trained for weed control research and extension have 
remained in the field of their training to a far greater degree than usual 
for developing countries. 

Table 2 shows that 25 research experiment stations have added weed 
control research projects since the beginning of th~ Oregon program in 1966. 

Table 2. Changes in Weed Control Research Projects in 

Experiment Stations with On-Going Weed 


Control Programs 


Prior to the Current 
Country Weed Control Project (January t 1972) 

Colombia 7 15 
Ecuador 3 5 
E1 Salvador 0 2 
Panama 3 S 
Costa Rica 0 3 
Guatemala 0 4 
Honduras 0 2 
Nicaragua 

Total 
0 

13 
2 

38 

Considerable time and effort was devoted near the start of the project to 
activities at home-base (Corvallis) and to the identification of weedoond 
weed problems in host countries. Numerous publications hnve provided host 
coudtrics with a list of their important weeds, usually for the first time. 
Much less effort needs to be directed to identification of weeds in the future. 

Some progress haS. been made on ,tile economic effects of weed competition 
but we believe this aspect of the project needs strcn~thening as we detail 
later in the report. Table 3 shows an average loss of over 3S percent in 



yields from seven major crops in Latin America. A comparison Ot nano 
~~eding ~~th the use of effective herbicides shows a 19.3 percent yield 
advantage froc chemical control. Although these-data' are revealing con­
cerning the costs of weeds, they do not consider'the economic-social 
aspects of 21ternate solutions, including such considerations as labor 
and' capital requirements. 

Table 3. Weed Competition Effects on Crop 
Yields in Colombia 

Av';rage Yield Yield Gains-Herbicides 
Crop Loss 'to Weeds Over Hand Weeding 

Barley 
Beans 
Corn 
Cotton 
Potatoes 
Rice 
Wheat 

Avenge 

. :( 

19.2 
Sl.1' 

-,4S.6 
31.0 
16.6 
S4.4 
28.1 
35.2 

lS.6 
24.1 
21.3 

- 12.8 
20.1 
24.4 
16.9 
19.3 

O~viously, research knowledge is only useful when readily available to 
,users. A master list of publications indicates that an exceptionally fine 
-job has been done in getting information disseminated. Nearly 50 publications 
~ere prepared at Corvallis from 1967 to 1971. Most.ofthe9~_w~re 15 to 20 
pages in length and ~ny were in both English and Spanish •. 

-. ,., , An information lctter is issued periodically and distributed to over 

2500 addresses. An herbicide use and nomenclatureindcx was distributed 

to over 1700 addresses and a weed rescarch manual to nearly this many. In 

summary, we 'find that the dissemination of information has been very well 

done. 


Appraisal of Objectives 

We believe that changes in objectives of the weed control project are 
--needed because of changing AID goals, ,changiDR_situat~ons, and past accomplish­

ments of the project. For example, employment now looms as a fil£ iiiore'-"-"-' 
significant problcm in the L.D.C's than may have been considered earlier. 
This raises important questions concernin~ the efficacy of rapid replace­
ment of capital intensive technology for labor. Consideration must be 
given to problell\S created when hand labor'is, replaccd by chemicals, :and, 
when purchases of equipment and chemicals'mus't be m'£lde abroad. We are -. ­
not suggesting that chemical weed control should not be pursued but that 

:'. ,the social and economic consequences -of 'doIng OC) should be"incorporated ' ­
int~ thc research objcctives·.: ' , "" 
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The committee is of the opinion that more emphasis in researcn snuu~d be 

placed on weed ~ontrol practices other than chemical means. Preventive, 
cultural, biological, and c~bination methods should be researched. 

The ent1re problem of environmental safety receives very little atten­
tion in Latin America. Because of this, chemical companies often investi ­

. gat.e and introduce new chemicals into Latin America before they do in the 
states ~here rigid safety measures are required. 

Weed control is only one of many cultural practices required in crop 
production. The introduction of improved and higher yielding varieties, 
use of higher quantities of fertilizer, exp3nsion of irrigation, all are 
factors that interact with we~d control practices. We believe the research 
in the future should give greater attention to weed control as a link in the 
production system. 

An tmportant early objective of the project was to identify important 
weeds and weed problems. Z.tuch has been acco:nplished and although Bome effort 
m~~t always be given to this, it need not be a major objective in the future. 

Finally, the heavy reliance on back-up· knowledge from Corvallis seems 

less necessary in the future if the project will use other weed research 

programs to provide this knowledge. The U.S.D.A., essentially all State 

Experiment Stations, and the International Research Centers all have weed 

control research in progress. Consequently, if this knowledge is tapped 

and used more effectively, some resources at Corvallis for back-up know­

ledge can be shifted to the field. 


New Coals 

The new goals. which follow were developed in joint session between the 

review cocmittee, AID representatives and the three representatives from 

Oregon. All agreed that these goals and the activities set forth for 

achieving them, are more relevant of future problems in so far as they 

can be. projected for the next five years. Director Wood, Dr. Cowan, and 

Dr. Taylor all agreed that these were goals for which they had full 

sYmpathy, and they were within the technical competence'of the Oregon 

station. 


1. 	 Characterize the economic, biological, and social problems of weed 

control in the L.n.C's. 


2. 	 Develop weed control know1ed~e that contributes to effective 

analysis and planning for agricultural development. 


3. 	 Promote the adoption of measures to insure safety in the use of 

herbicides and other pesticides in the L.D.C's. 


4. 	 Integrate new and present weed control technology into production 
systems. 

s. 	 Strengthen weed control capabilities of the L.D.Cta. 



The seneral thrust of the new goals is to broadon the approach to the 
weed problem from a nat't'O'J focus on technology to wced control as an impor­
tant tool io social and econo~ic development. The new research viiI inclu~ 
cons!der~tion of the consequenr.C9 of alternntive approaches to the weed 
problem. 

Below are listed the research activities anticipated to be undertaken 
to achieve these goals. 

Coal 	No.1 

Characterize the economic, biological and social problems of weed 

control in the L.D.C's. 


Activities 

A. 	 Evaluate economic losses from weeds and the cost and benefits 
of alternative methods and systems of control at the farm level. 

B. 	 Evaluate the social-~I~onomic consequences of alternative 
approaches to weed control, including effects on income 
distribution and employment. 

r.oal 	No.2 

Develop basic weed control knowledge that contributes to effective 

analysis and planning for agricultural development. 


Activities 

A. 	 Develop methods of biological and cultural control of weeds. 

B. 	 Develop· methods of chemical control of we~ds. 

C. 	 Develop preventive weed control' methods. 

D. Develop combination methods of weed control. 

Coal No. 3 

Prompte the 'adoption of measures to in9ure safety in the use of 
herbicides 	and other pesticides in the L.DQC's. 

Activities 

A. 	 Devel~p information to improve environmental safety in the 
L.D.C's. 

B. 	 Develop information for safe handling and use of pesticides, ­
e.g. develop new kinds of protective cloth~J1g. for the tropici 

C. 	 Assemble ioformatioft for, and encourage the Qde~tien of 
.. lnbeling and other rer,ulatory procedures for effective a~d 

safe usi!' of Dl!Atil!trf."Aa 

http:consequenr.C9
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Goal No.4 

Integrate dew and present weed control te.chnoloGY into production 
.,~tellS. 

Activities 

A. 	 Evaluate the interactions of various production practices with 
weed control Juch as: 

1. 	 Crop varieties 
2. 	 Fertilizer kinds and rates 
3. 	 Other pest control practices 
4. 	 Irrigation 
5. 	 Other production practices 

B. 	 Relate weed control to farm characteristics (size, capitol, labor, etc.) 

Coal No.5 

Strengthen the weed control capabilities of the L.D.C's. 

Activitics 

A. 	 Assist research and educational institutions in the L.D.C's to 
train weed control research and extension specialists. 

B. 	 Design and develop educational mCl,terials on ".Jeed control and 

pesticide safety. 


C. 	 Design and conduct short course t::aining ir. the L.D.C's. 

D. 	 Use consultant specialists to assist in--coun~ry training. 

E. 	 Encourage key nationals having potential scientific leader­

ship to pursue advanced graduate training. 


Recommended Operational Changes 

,Shifts in operations will be needed to attain the goals detailed 
above. These have been considered by the contractor and he agrees that 
these changes can be made within the time and financial framework set 
forth in the specUic recommendations in the section whi,ch follows. 

Staffing at field level would become a higher proportion of the 
total effort, to be a~complished in part by some reduction in home­
based back-up services. Greater reliance in the future will be given 
to support data attained from other rcscnrch centers en~ngcd in weed 
rescarch. The sub-contract' with the University of lIaw~ii would be 
discontinued. 

Economic and Bocial nspects of the weed control problem will become 
part of a coordinated program utilizing staff inputs from addit~onal 
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departments at Corvallis, or if needed short-term Ipeciallsta fr~ otber 
rese,rch agencies. 

Additional ~~affing in Central America will correct a heavy over-load 

situation for ~ne field man serving five countri~s. The Colombian program 

~ill be phased out except for periodic visi~s by specialists. Programs in 


. Colom~ia over these past five years leaves this country well prepared to 
carry the weed control program with very little outside assistance. 

Some expansion of program activities in South America will be possible 
by the assigning of an additional field man to this region. Cooperation 
~ith a weed control program at CIAT will permit some shift of the training 
load to the International Center and the released time can be utilized t~ 
extend the research component of the program. Contacts will be made with 
Turrialba to determine if and how this location and organization might serve 
~~e interests of the Weed Control project •. 

The above comments have been stated in terms of specific changes which 

~~ll occur, assuming cont~ibution of the project and approval of the recom­

:ended funding. This was possible becnuse the responsible administrators 

0: the project at Corvallis sat with the committee during these ("onsiderations 
and were enthusiastically agreeable to the changes. 

Specific Recommendations 

The following specific recommendations are those of the three-man 

review c~ittee. However, we believe they meet most of the important 

questions raised by the AID specialists during the dis~ussion of the 

proje.:t, as \lell as the interests and capability of the contractor. 


1.. 	 We strongly recommend continuation of a weed control research 

program with Oregon State University for an additional 5-year 

period, organized along the lines of previously stated goals. 


2. 	 We recommend that the focus and major thrust during this period 

be limited to Centra:'" and South America except fo\" the practical 

application of new knowledge nnd approaches which might be npplied 

elsewhere and by others with limited assistance from the Oregon 


I project. 

3. 	 W~ recommend that the staff vacancy created by the anticipated loss 

of Dr. Juan Cardenas to the progL'ruIl be reillaced and loc.ated in Central 

America at a location to be determined by the contractor after visits 

to these countries, includinr, n visit to Turrialba. 


4. 	 We :'ecom:ncnd tholt nn nJditionnl field man (the fourth) be added to 

the staff to sCl-vicc ~ddition31 South American countries, possibly 

located in Peru but to work in severnl countries probably including 

Brazil and Uraguay. 




5. 	 We recomm~nd that the sub-contract in the ~ount of $15,000 with the 
University of HawaU be d1scontinue,~ ~~d that these resources be 
'utilized to expand the field pro~rUln in Latin America. 

6. 	 We recommend that in the event that the pro~ram in Ecuador ceases 

to be feasible, this program be transferred'to Panama and that 

the released time of this specialist be used to initiate a modest 

program on aquatic weeds which 1n turn might be extended to 

other countries. 


7. 	 We recommend additional funding above the revised budget of Dec. 

21, 1971 for purposes of providing at least a half-time specialist 

in agricultural economics plus other short-term specialists a8 

may be needed) to carry out the expanded goals as outlined above. 


8. 	 We recomoend continuation of the informational program as an effeetive 
method of putting new ~eed control knowledge in readily useable 
form for the host countries. 

9. 	 We recommend that the contractor explore t.he possibility of Shifting 

some of the responsibility for training of weed control spectalista 

in Latin America to Dr. Jerry Doll, now lccated at the Center for 

Tropical Agriculture, at Palmyra, Colombia. 


10. 	 We recommend that the contractor investigate the possibility of 

developing cooperative relations with Turrialba for (1) studies on 

economic and social aspects of weed control and (2) a site for 

r~search and training for Central America. 


11. 	 We recommend that the contractor rely more heavily than in the past 
on back-up information from other weed research centers than Corvallis. 
We specifically call attention to important research on weeds in 
rice conducted at three of the international research centers (IRRI, 
CIAT, and IITA) and at ,the University of California at Davis, Stuttgart l 

Arkansas, Beaumont, Texas and Crawley, Louisiana. Weed research 
information is also being developed at nearly all of the State Agri­
cultural Experiment Stations and at many locations by the Agricultural 
Research Service, U.S.D.A. We call attention to the CRIS (Current 
Research Information System) method of obtaining up-to-date print 
outs of all weed reSearch in progress in the United States. This 
linforcation 	can be obtained throueh the office of the Director of 
the Experiment Station at Corvallis. We bel!.eve that this approach 
will not only tap sources of ne~ weed control kno~led~e not presently 
used but will eliminate the need for the Hawaiian program as previously 
mentioned, and possibly reduce the necessity for some of the Oregon 
based bnck-up resenrch. 

12. 	 We recommend that some additionnl funding be requcBtcd to cover the 
expanded field program recommended above and extension into the 
economic-social aspects of weed control. We 8ur.~est that the December 
21; 1971 budget request of $330,145.00 be modified as followst 

http:330,145.00
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lov1aed budget of Dec. 21, 1971 $330,145.00 
Less $15,000 for the Hawnii program 315,145.00 
Plus $45,000 for a 4th field man 360,145.00 
Plus $30,000 for economic-social research 390,145.00 

13. 	 We recommend approval of these above recommendations by the Research 
and Institutional Grants Council of AID and a revlslonof the Project 
Plan by the Contractor to teflect these recommendations. 

http:390,145.00
http:360,145.00
http:315,145.00
http:330,145.00
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Dr. Brady stated that the RAC 1s 1nterested 1n the total program or 

AID research. In conclusion he requested Dr. Kelley to provide to uJJ 

RAC members copies of the slides shown. 


Project Revie~ 

Agriculture 

1. Control of Weeds in the LDCs - Oregon State University 

Dr. H. Peterson reported for the subcommittee consisting of Drs. 
Ruttan, Whitney, Kramer, and Adams. He discussed the initial project 
objectives and the numerous'reviews since the inception of the project. 
He complimented the contractor on his achievements, esp~cially in training 
of local participants and in the field research conducted in Eever~l L.A. 
countries. Following this, Dr. M. Peterson discussed the results of the 
last intensive review team, which recommended major shifts in project 
objectives. Dr. M. Peterson observed that he had received a copy of the 
project proposal only last night. It was therefore, difficult for the 
subcommittee to review the project. At this point, Drs. Brady, Adams, 
Ander.o;;on and Hagen indicated that there is some confusion pertaining to 
desired action on the project. Dr. Brady felt that Dr. McDermott might 
want'to clarify.the situation. Dr. McDermott explained that RIGC and 
TA/RUR felt that the project statement and work plan as submitted to RIGC 
for review did not adequately reflect the suggestions of the intensive re­
view committee. Dr. McDermott said that RAC is being asked to act only 
on the requested 6 month extension of the project to allow TA/AGR and 
Oregon State University the time necessary to restructure the project to 
comply with the review committee's recommendations. Dr. M. Peterson felt 
that information indicating that the project will be continuEd in its 
improved form beyond December 31, 1972, should be conveyed to Oregon State 
University. Dr. M. Peterson informed RAC that Dr. Whitney is in favor of 
the project. Dr. Anderson suggested that, for p'rocedural reasons RAC 
should consider withdrawing the project from the agenda. However, Dr. 
Brady stated that the 6 months extension is needed now because the project 
will expire before RAC could act on the improved proposal to be submitted 
at a later date. 

To questions by RAC members regarding environmental impact of this 
project and how the $165,000 will be utilized, Dr. Garmen explained that 

details of time phasing will be worked out within the frame of the revised 
project proposal. The proper monitoring of environmental effects will re­
quire more people and equipment, and thus will not be a major part of 
efforts here but a GTS project with the University of California will 
function in this capacity for AID. 

Dr. Montgomery felt that a policy review is needed to address both 
social and economic changes in highly technical research, such as this. 
lie felt that such a system should be introduced. But this raises the 
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question of whether or not RAC should introduce into the project activity 
of legitimate issues which the contractor faUs to address he said. Dr. 
Brady suggested that the issue should be discussed at the next RAC meeting. 
Dr. Montgomery suggested an amendment to the motion which would require 
additional AID resources in order to create the opportunity of intr~ucing 
the recommended changes in the project. After a brief discussion that 
: f9.llowed, Dr. Ruttan introduced a motion. 

Motion: 	 RAe recommends approval of 6 months extension 
of the project ~s proposed in the document . 
to allow time for restructuring of the project 
proposal by A!~ and Oregon ~_ate Univers~~y 
staff • 

Dr. Hagen requested and received affirmation that a copy of the 

"legislative history" will be supplied to the contractor. 


Motion: (Moved by Ruttan, seconded by Schweigert) 
Vote: Unanimous 

Further discussion developed regarding the social economic inter­
face. Dr. D. Peterson felt that the project would not be able to deal 
with this system, because this would result in a fragmentation of the 
technical program. Dr. Ruttan on the other hand, believed that Oregon 
State University should consider the full range of weed control techni­
ques and all the problems associated with it such as economic analYSis 
and developmental techniques at farm and perhaps even higher level. 
For example, this project should produce information on what happens to 
herbicides in soils and crops. Dr. And~rson, cautioned that if broad 
60cial implications are to be a significant part of the project, than 
the program would become impossible to develop technically. Dr. Hagen 
agreed with Dr. Ruttan's statement. He then added that the main objec­
tives of this project should not be solely to destroy weeds but to find 
alternative control methods as well. 

Progress 	Report 
I 

Adapting and Testing of Agricultural Stimulation Model 

to Sector Analysis - Michigan State University 


Dr. Ruttan reported for the RAe subcommittee. He recounted the 
earlier (4/15/71) RAe decision to recommend limited initial approval, 
of the proposal with full approval of the project when at least one AID 
Mission and. LDe would cooperate in a full test of the simulation model, 
and when the RAe subcommittee upon site visit is favorably inclined to 
the project. A site review was held on May 5, 1972 at East Lansing an~ 
the RAe subcommittee was in favor of supporting this project. Dr. 
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Project Narrative, 

1. Backgrotmd 

This project was approved by the RAe at the March 31 - April 1, 1966 

meeting and was recommended for A.I.D. support. The project was assigned 

an initial duration of five years. The first phase of the project was 

, tQ evaluate weed problems. in the four A.I.D. regions, starting with 

'Latin America. 

During the first year, foUr countries -- Colombia, Peru; Argentina 


and El Salvador -- were selected to be headquarters for regional weed 


control projects and 'arrangements were concluded with the Missions and 


,local goveri~ents of each country. Four ,staff were hired and trained as 

proJect leaders. Of the four, only Dr. Juan'Cardenas reached his post 

in Colombia prior to the freeze on new assignments imposed by the BALPA 

ceilings. ,The othe~'staff, after extended delays, were assigned to weed 

control positions "under Oregon State Uidversity contracts with the A.loD. 

Missions in Turkey and Jordan. 

As soon as the BALPA ceilings were mOdified, the project renewed 

efforts, to' hire weed ~ontrol specialists for assignment in ~atin'America •.. , 

In October 1969, Guadalupe Garcia was posted in El Salvador to cover 


Central America. Myron Schenk was assigned to Guayaquil, Ecuador in 

, , , 

,May 1910 to cover the lowlands of Ecuador and Panama. 
, , . 

On the basis of expressed interest of Asian-country Missions in weed , , 

controi, a field review of the Asian countries wa~' made in 1969. 


Prevalent weed problems, existing facilities and professional staff 

" 

available for collaborative projects were review'ed with the Missions in 
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the Philippines. South, V:f:etnam, Thailand and Mo.1aysia. A recommendation 

was made to A.I.D. to establish a three-man regional research and technical 

•••tltanaa c6ntor'in Bouthoast Alia under tha .eurront contract. 

2; Activity Focus of the Project 

a. In general terms the project's central objective 1s to increase 


the food production in the LnC's through application of weed control 


technology and practices. . 

. ' 

The specific objectives are to: , 

(1) Identify the nature of the weed problems in the important 

. crops' of each- area o:r: r~gion •..' 

'(2) Test known methods of weed control for effectiveness and 

'. 'suitability for specific areas. regions or countries. 

(3-) Increase the weed control research capabilities of local 
. , 

~nstitutions through training of ,local personnel • 


. (4)., Assist host countries in applying appropriate new weed 


'control methods. 


, (5) Develop' new. methol;1s and techniques :6f weed control •. 


b. These obJ~ctives are being fI~plied via three procedures: 

(1) In-field applied research, extension ~d teaching ~rograms 


in the host countries. ' 


(2) Research on new prqducts and practices at OSU and the 


UniYersity of Hawaii. 


(3) An informational service.at Oregon.State'Univers1ty to 


provide needed backup information on. technology. 


http:service.at


3. Progress and Results 

Specific activities on research, institution-building and extension 

programs include: 

a. Results of the applied research are put into practical use by 

'preparing w~ed control recommendations for specific crops. 

·b. Improving the effectiveness of the extension programs to transmit 

.the latest technology to growers. 

c. Field days to demonstrate weed control techniques to "growers, 

government and industry personnel." 

d. Short courses to teach fundamentals of weed control to growers, 

industry and government personnel have been held in Colombia and Ecuador • 
. 

e. Impetus was given to establishing a professional weed control 

society in Colombia to provide a framework for pooling and sharing useful 

information • 

. f. The importance of gearing weed ~ontrol to economic co~ditions 

and b~nefits has received attention. Studies have been run of various 

chemical, mechanical and cultural weed control methods under local 

conditions, considering local l~bor availability, cost, returns to the 

grower, etc. 

g. The first step in attacking the problem is to identit,y the 

economically-important weed species. The project has devoted a 

significant share of attention to preparation of literature on local 

weed identification. 
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h. International an4 local in~ustries have been encouraged to 

increase activities in Colombia and other countries to improve supply 

and service ot chemicals, equipment and other products. 

i. A variety ot manuals, handbooks, 'and technical reports have 

either been issued, are in manuscript form, or. are currently in process 

ot publication: 

Two new manuscripts have just been prepared and issued. Herbi 
cide Ur.e Rnri Nomenclature Index. This work lists commercially 
available herbicides for the important food and finer crops of 
the world along with a section on t·he chemical terminology and 
various worldwide trade names of the herbicides. 

Weed Research Methods Manual for Establishing New Programs is a 
-compr~hensive effort covering nIl aspects of weed control re­

search activity from the "how to" of plot layout to the imp·ort­
ance of coordinating programs with governmental agencies and 
private individual cooperators. 

Material is currently being collected to publish the Agricultural 
Equipment Manual for Small Farms and EA~erimental Work. The . 
publication·will list world sources of smell eqUipment (initially 
weed control related units such as sprayers, booms, and nozzles) 
of particular usefuln~ss to personnel attempting to procure the 
necessary basics for weed control work. 

J. The information service section also sends articles of techno~ogy 

on the importance of weed control to international and host country 

perio~icals. For example, information published by OSU and the 

Institute of Colombian Agriculture (ICA) is representative of technical 

data on toxicity and safe usage of herbicides. And a TUrkish graduate 

stUdent at OSU had gathered important data relative to present levels 

and future needs of weed control in his home country. The material was 

'published by the project as Weed Problems of Turkey. 
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k. 	 Hew Products and Practices Research 

This segment of the project is carried out primarily at Oregon 

.'..\11 Un1v"rllit,t and at t.he Ulllvp.rll1t)' or JI*,WflU. in ottlC)r t.o 1nt!).u\Sa 

research on both temperate and tropical zone crops and weed problems. 

It includes initial testing of new herbicides, application equipment, 

combinations of herbicides with fertilizers, and other practices helpful 

,to solving weed problems in less d~veloped countries~ as well as studying 

important env~.ronmental relationships, such as persistence of chemicals 

in the soil after application. In most cases, the'staff and capabilities 

of less developed countries are still too limited to effectively perform 

. herbicide screening work. 

1. "Leads" developed through product testing, such as new applica­

tions of herbicides, are passed on to project staff as well as to other 

count.des for guidance in establishing useful. tests and demonstrations. 

A r'ecent product evaluation report was :ssued on the herbicid~ amiben 

tested .under tropical conditions. ~lis study grew out of the situation 

where a large quantity of the herbicide was given to A.I.D. for use in 

less developed c~untries. A need developed to ascertain other possible 

uses of the material than what was currently known. The project trials 

testing work led to tt.z discoyery of amiben's potential usefulness as a 

herbicide on rice. 

At issue are questions of design and focus concentration of the 

weed control practice 'research, and the questi9n, of at what pOint, and 

with what type of analysis should economics be incorporated into the' 

proJect. 
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~. 	 Future Dimensions of the Project 


The OSU program can be extended specifically, or generally, to other 


A.l.D. regions. For example, on aquatic" weeds in Southeast Asia",:or 

on rice and pasture weeds in Africa., 

The basic format developed in Colombia for accomplishing the project 

objectives has generally proven to be effective. Evidence indicates a 

similar procedure could be readily extended to other ,countries and 

regions. 'fbe OSU project procedure is particularly effective in three 

areas: developing effective local institutions, encouraging le8dership~ 

and promoting cooperative relationships in each country. Mainly, in­

country results have been a~compllshed by training local government 

research'institution stuffs in modern weed control methods and then 

helping to develop effective reSearch programs involving the personne 

trained. 

With regard to future plans, there are"several operation&l areas tnat 

can 	be 'improved 'and strengthened: 

a. 	 Identify and Train Leaders 

Identi~, at the earliest possible date, a greater number of 

indtviduals capable of assuming a national leadership role in weed control 

programs in their country. Also ',identify those interested and capable 

,ofadvonced academic and research training at a u.s. institution. 

b. 	 A Need for Inter-Project Cooperation 

Weed control is an essential part of the production package 

necessary for improved agricultural production. Because losses caused 

by weeds are less apparent than direct damages caused by insects, diseases 
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~d other pests, greater effort must be devoted to developing close working 

relationships w1th other agricultural projects on soIl 'fertility. plant 

breeding. entomology, etc. Additional data is needed to Dhow the relative 

importance ot adequate weed control for maximizing production in conJ~nction 

with improved varieties, fertilizer and control of other pests. 

c. 	 Improved Coordination 

Closer liaison is needed betwe~n the central research staff (working 

with the world industries and 'organizations) and the regional proj,ect leaders 
- . 

To accomplish this, it is proposed that Oregon maintain first-hand contact 

with each regional leader at least ,twice per year, plus closer contact with 

-industry. 

The 	 new prod~ct evaluation program at OSU and Hawaii needs to be more 

efficiently coordinated and aimed to give maximum, prompt guidance to the 

regional program leaders. 

d. 	 Solving Problems from th~ Field 

An effort should be made to expedite information from the field on 

current and anticipated yrob1ems so that central staff may devote increased 

I effort to providing consult'ation and solutions., 

e. 	 Electronic Data Processing 

The'EDP program deve10~ed by the project has potential for providing 

rapid answers to complicated or time-conswoing problems related to weed 
, , 

control research. Substantial liaison ~ork will be required to insure that 

the system operates' effiCientiy'and-iiiBk-es' ~o~-sib1e the immediate ~ti1ization 

ot the large volume of data being generated by the project. 
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t •. 	 Technical Information 

A rapid increase in awareness of the AID/OSU project by missions 

and research personnel is causing a growing demand tor technical intormB~ 

tion. Additional effort will be requir~'! by the information services group 

to meet this demand. Increased support is needed to carry through an 

extensive publications program launched by the project and designed to 

provide researchers and wor-kers in LDC's with highly practical and useful 

information. 

g. 	 Weed Control, Education and Populat~.on Control 

Concern is frequently expressed that mechanization of agriculture 
._ • .•• .. _ •••• _ •• t._ _ 	 • • _. 

(incJuding the labor-inte?sive operation of weed control in traditional 

agricultural societies) may cause extensive labor displacement; hance, 

efforts should be made to integrate any studies of problems associated with 

mechanization. Because hand weeding often involves women 'and children, 

att~ntion should be given to the relationship of farm labor needs to any 

rural education and population control stUdies. 

h. 	 The Need for Economic Data 
, 

In order to adequately. assess the usefulness and potential impact 

of improved weed control technology, economic data and economic analysis to 

evaluate program results and ef~ects are needed. Problem magnitude, losses 

caused, and the cost/benefits of alternative measures should be included. 

These will, of necessity, require evaluation of available and alternative 

use ot labor as a factor in establishing the feasibility of using less labor 

consuming methods. (Improved weed control does not mean sUbstitution of 

eq lipment or chemicals for labor. More timely use ot labor could have a 

malor impact on agricultural productivity.) 

http:Populat~.on
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The research must have design consistency with regard to economic' 

analysis objectives: labo,r substitution', employment, crop diversification, 

income generation, and capital formation. Indirect costs and benefits 

with regard to the family unit and the environment should be considered. 

i. New Products and Practices Research 

While the applied research yields costs-returns type economic 

analysis data, a componen~ of the research should also obtain input­

output data relative to production function anaiy~is. Whether. ~t this 

stage or whether it can be'a focus of this project as constituted, are 

the economic issues of e~timates,of sUbstitution relationships on crop 

yield and labor requirement for'chenlical,' biological, and cUltural 

practices. The research h~s mainly concentrated upon herbicides. 
" 

However, considering the questions about herbicides being asked, and 

'considering the economics of weed control, 'it is timely to,re-evalua~e 

the priority/questions the res~arch should concentrate upon (also see 

sections b, c, g, and h above). 

5. Evaluation 

The O!egon State University weed eontrol staff is well ~ecognized 

internationally for its competence, quality and strength. Its competence 

has,been further enhanced by the cooperative relationship developed 

with the University 'Of Hawaii. The staffs of the two Universities 

represent one of the largest and on~ of the best known sources of 

competency on the bioph1sical aspects of weed control:' This competency 

is backed up by a strong graduate student training program, particularly 

at Oregon State where about 20 percent of the weed control graduate 

Biudents in the U.S. are enrolled. 
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ThOugl1 Or~gon State University project actually has had less than 

three years ~o demonstrate the importance of weed control in increasing 

..~icultural productivity in the LDe'a, Qnd the concoptual loundno•• ot 

its method of operation, results obtained have'been problem focused, 

and the direction of the project has been constructively positive. In 

this regard the project started out on the basis of reasoned hypothesis, 

rather than specific objectives, the true objective being developed on a 

factual~basis established by 'country specific survey. The first survey 

was conducted in Latin America. This survey established that plant 

protection was limited and few trained people were available. Therefore_, 

project objectives were formulated in keeping with these facts. The 

objectives formulated a research-tecmical assistance component and 

applied component on training, communications, and institution-building. 

Following formulation of the Latin America phase of the project, 

preliminary surveys were made in South" East Asia and NESA, and coordi­

nation was developed with FAO plant protection projects. However, at 

the outset, the weed project was affected by BALPA. In fact, field, 

staff were in transit to field locations when the BALPA personnel ceiling 

went into effect and were notified to return to Corvallis. As a result 
. 

of BALPA, the field staff originally proposed was cut by some 50 percent. 

The USAID programs also changed to accommodate reduced funds and staff, 

and the weed control program had to be adjusted in accordance with 

these changes. 
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Accordingly, the research and applied work.had to be rearranged. 

Under the rearranged project, much of the basic research is being dcne 

at 'Corvallis and at a SUb-station developed 1n cooperation with the 

~niversity or Hawaii. The country end of the project
, 

was further 

adjusted to accommodate the country require~ents on traininb and 

applied control. 

To have as broad a dimension and as wide an applicability ~s possible, 

Oregon State University has established an I~ternatio~al Plant Protection 

Center at Corvallis to integrate research and graduate and undergraduate 

training on weed control •. 

6. Recommendation 

Ample documentation exists to recommend extending the funding of 

the project through June 30, 1972. The future program of the weed 
\ 

con~rol project should be reviewed with the Contractor at the earliest 

covering points in parasraph 4, a through i, with particular emphasis 

on hand i. 

T,/sPE~:DDCaton:lvs:12/B/70 



Attachment'l: 

Dictated by Phone 10/20/70 
~. M.L. Peterson (RAC Member) 
University of California 

DEVELOPMENT OF WEED CONTROL IN LDC'S 

Contract AID/c~d-1442 , 


The research program on development of weed control for LOC's was 
reviewed in depth through a visit to Colombia, Ecuador and EI Salvador, 
September 13 to 24, 1970. A detailed report is in the process of prep­
aration. This is a brief summary of.my conclusions. 

Progress toward the stated objectives of the project have been 
excellent and I strongly recommend continuation of the project along the 
present lines for another five years. Major improvementR are being made 
in finding practical ~nswers to staggering problems with weeds and in ' 
developing research capapility within cooperating countries. The research 
progrnm and the prestige of the project leader in Colombia have served 
as a checkreiil on chemical companies which operated with little or no 
restraints in the past. The com~anies are more careful in their recom­
mendations and promotion activities than they were and great improvements 
have been made in the cooperative relations and attitudes. 

It is recommenden that additional emphasis in the next five yea~s 
be placed on development of chemical residue monitoring capability, 
residue standards, and in establishing regulatory systems. Improvements 
in, economic evaluation of weed control methods can and should be made 

. 	within another year when essential basic data become available. Another 
weed control specialist is needed in Central America to share the work­
load of the present specialist who is attempting to service five 
countries. SUb-contractual arrangements 'should be explored with the 
California S~ation to provide the home-based backup information on rice 
weed control. The program should aim to leave two main centers for rice 
research and training in Latin America by the conclusion of the next ' 
five year period. The program in Bogota is already serving that purpose 
for South America. Costa Rica is suggested as the Ipcation for a 
similar center for Ce~tral America. An additional specialist at that 
location will be required to'meet this objective. 

The traini~g programs are intimately tied in with the research and all 
trainees are required to plan, carry out, and report on weed control 
studies., The trainees have made it possible to expand the research base 
very effectively. The system is working very well. 

Dictated by phone:MLPeterson:men:~u,~u'fU 
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, BUDGET SUMMARY 

Oregon State University 
, . 

FY 1971 

1211-12 

SALARIES AND WAGES 

AdJr.inistration $ 61,620 

Oregon Backup Research 39,014 

Information Servi~es 44,976 

Latin American Staff ~22687 

DUDliOli8J, $198,297 

'PAYROLL ASSESSMENTS (12%: 23,795 

INDIRECT COSTS: 

On-campus (45%) 65,524 

Ofr-campus (25%) 13,172 

TRAVEL AND ALLO'WANCES 41,800 

EQUIPMENT 5,000 

HAWAII SUBCONTRACT 15,000 

OTHER DIRECT COSTS 412~00 

TOTAL $404~088 

TA~AGF:12/8170 




PROJECT STATEMENT 

Submitted: 

1. Project Summary 

A. 	 Statistical 

Project Title: Weed Control Systems for Representative 
Farms in Developing Countries ­
AID/CM/ta-C-73-23 

New or Extension: Extension - 3 years 

Contractor: International Plant Protection Center 
(I~PC), Oregon State University, 
Corvallis,' Oregon 97331 

Principal Investigator: Stanley F. Miller, IPPC Director 

Duration: ~urrent Contract - January 1973 to 
December 31, 1975 

Proposed Contra'ct - April 1, 191'6 to' 
March 31, 1979' .. 

Funding to Date: $2,518,320 to MBich 31, 1976 

Estimated Additional Funding: $791,774 tp March 31, 1979" 

Funding Required - April 1, 1976 to March 31, 1977 $239,207 /-'/7.
11April 1, 1977 to March 31, 1978 263,121' 

April 1, 1978 to March jl,'l~79 289;4"40 '1 ~ 
'-~/.E 

Proj ect Manager: 	 Edward J. Rice
79/ 	 ~ 

)?.3)~ ~ 
B. Narrative Summary 

USAID contracted with Oregon State University in 1966 to organize 

and operate a weed control research project primarily centered in Latin 

America. The basic objective of the effort was to assist LDCs initiate 

or strengthen weed control re~earch programs with the ultimate aim of 

reducing yield losses of food crops due to weed competition. Consider­

able, progress was made in achieving the objective especially in the 
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countries of Colombia, Costa K1ca, El Sa~vador and Ecuador. That 

contract ,:Iith extension was terminated in February, 1973. 

More recently AID/TAB requested Oregon State University to develop 

and evaluate weed control systems for representative farms in developing 

'countries, with special emphasis on small-and medium-sized farms. The 

evaluation was to consider agronomic, economic and social effects of 

weed control sys::ems. The work was to be performed in two countries: 

Brazil (Northeast) and El Salvador. The work plan for this contract 

initiated on March I, 1973 extends to June 3D, 1976 even though AID 

authorizat10n only continues until December 31, 1976. The results 

reported herein refer only to those obtained to date (Oct. 2, 1975). 

During the first complete production year (1974), approxim~tely 

1,800 plots were laid out, planted, treated, and evaluated -- in 

Northeastern Brazil and El Saivador . - for weed research ir, corn, beans, 

rice~ potatoe~, and a joint corn-bean cropping regime. Experimentation 

was designed to determine what effect (if any) weeds had on the test 

crops, and to observe the relative efficiency of various weed control 

systems, along with their relationship to other cultural practices. 

The agronomic research',. in combinat~on with supplementary economic 

investigations conducted during 1974, permitted a number of conclusions 

for weed control systems, both in.the Pernambuco Agreste, and in El 

Salvador. These conclusions apply only to the specified regions under 

the economic conditions prevailing in 1974, ~r to other areas with 

essentially similar ecologic and economic conditions. 



-3-


Objectives 

Proposed project research activities are designed, and will be 

implemented, with these broad objectives in view: 

1. 	 Identify optioal weed control technologies for representative 

small~ and medium-size farms in selected developing countries; 

Evaluate the socio-economic impacts of these technologies for 

the farm and associated labor ~ool and develop agro-economic 

models of the farm sector in the test areas. 

Estimate efficiency trade-offs to achieve other societal goals 

such as greater rural employment and a more even distribution 

of income. 

Activities 	related to research objectives 

Objective No.1: Identify optimal weed control technologies-­

(a) 	 Develop, test, and evaluate cultural, mechanical, manual, 

chemical, and biological wEading systems ~- alone and in 

combination -- to determine the most effective methods of 

~ontrol in major food crops. 

(b)' 	 Quan.tHy production functions for weed control and other 

potential substitute agricultural inputs such as fertilizel 

row/plant spacing., and land preparation. 

(c) 	 Specify rates of substitution between the different controJ 

methods and other inputs. 

Objective 	No.2: Evaluate the socio-economic fmpacts of these tech· 

nologies 

(a) 	 Investigate the social and economic consequences of alter­

native w~ed control systems 
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(b) 	 Develop agro-economic models of the fa~ sector, plus the 

aaaociated labor pool, which will allow tracing the effecta 

, 'of national as well as farm weed control decisions and policies. 

(c:) 	 Incorporate into the models relevant primary and secondary 

'-dat'a from selected underdeveloped countries. 

(d) Determine the constraints of farmer acceptance of various models. 

Objective No.3: Estimate efficiency trade-offs - ­
," 

(a) Evaluate the social and economic consequences of alternate 

weed control technologies in term$ of' their effects on 

, social welfare criteria such as efficiency, employment. and 

~ ,income ._dis tribution•. , 

(b) Estimate the trade-offs between alternative societal goals 

·--in- terms of reduced economic efficiency. 

The 	development of appropriate weed control systems for sma1l- and 

medium-size farms requires cat'eful consideration of potential systems and 

"the 	economic and social comm~ities in-whicfi-ftiey are to be employed. 

Developing 	countries must design field experim~nts in order fo maximize 

... ' - ---' .. 


the informational flow used to determine weed control systems and also 

, , . -- . -' -- . -_. . .: . 


to obtain this information in' a pt'ecise and efficient manner. To do this 

." ... 


effectively a careful review of the available literature is required. It 

, 	 , 

is 	also necessary to determine and specify particular prob~em areas and 

establish the state of knowledge which exists. This is the first activity 

to 	be pursued jointly by OSU and counterpart personn 

Having completed this, it is anticipated -ih~t ,'five types of experiments 

'will be conducted, orien:ed as follows: 
~ . " ­

1. 	 Substitution between labor and capital 

2. 	 Herbicide selectivity tri~a:ls; 
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3. 	 Interaction between agricultural inputs including weed'control; 

4. 	 Comparison of various weed control methods in relation to avail ­

ability of labor; 

s. 	 Comparison of manual, mechanical, chemical, and diverse integrated 

weed control systems. 

Th~ number of crops tested have been limited to corn, beans', and 

sorghum in Brazil and corn, beans, potatoes and rice in E1 Salvador. 

Other crops more tmportant to sma11- and medium-size farmers in ~ther 

regions must be investigated. Also, the final phase,~f such investi ­

gations must consider entire farm enterprise since weed control systems 

for individual ctops tlust be compatible and mutually consistent. Fixed 

costs of weed sprayers, for example, could be reduced for a specific 

crop by utilizing the sprayers on additional crops. The reallocation 

would lower the fixed cost per sprayed hectare and increase the 1ike1i­

hood of their use on other crops. A similar argument could be made for 

the fixed costs of training farmers to ~se chemical sprayers. 

Southeast Asia is an entirely different social and ecological area. 

A between-region comparison of optimal weed control systems would be 

informative and useful in international policy formulation of AID and 

other international agencies and organizations. 

The wedding together of agronomic, economic and social data to perform 

a complete analysis of the utilization of a specific agricu1t~ra1 input 

is a relatively new effort, not only in developing cou~tries, but also in 

the developed world. Only recently have major empirical efforts been 

started to evaluate effects on social welfare of technologies, governmental 
. 
.practices and policies, etc. Economic efficiency has, generally been the 
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priac objective. Therefore, to 80me extent the project i8 bre.king new 

around, not o~ly in terms of combining dbcipline8 ·but alao in ita effort. 

to mea8ure changes in social welfare, i.e., employment and income di8tri­

bution, stemming from changed technology. 

The initial work appears promising and, given additional research and 

te8ting in new areas, procedures should become available 80 that a series 

of weed control systeos could be generally recommended, yet allOWing 

individual producers to make selections based upon their own needs and 

ecological, economic, SInd soeial conditions. 
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2. 	 Project Description and Background 

A. Background and Progress to Date 

The original project's objectives were oriented toward developing 

institutional and staff weed control capabilities, within developing 

countries. that would contribute toward increased agricultural 

production. The project was particularly successful in raising the 

bve1 of weed control research in Colombia and Ecuador, countries 

in which the project maintained resident staff• 

. Increased food production obvious1Y'remained a major goal for 

developing countries, but, as the first wave of results from the 

introduction of modern agricultural technology - the "green revolu­

tion" - were analyzed. some observers noted that not all segments of 

developing country citizenry were enjoying equal benefits from the 

change. Progressive. relatively affluent farmers tended to capture 

the bulk of the gains while the social and econo~ic positions of 

small farmers and rural laborers showed little or no improvement. 

Recognition that new· technology was not neutral in its social and 

economic effects preCipitated a redefinition. 

The second (current) contract incorporated new dimensions within 

two basic thrusts! 

-	 t~ develop weed control systems for small· and medium­

size farms in developing countries. encompassing tra­

ditional and modern techniques, or comhinations; 
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- to evaluate 'the resulting systems in terms of effects on 

both economic and social conditions and goals; such as 

economic efficiency, unemployment, and income distribution, 

among others. 

Activity under the current contract (started April 1, 1973, 

terminates December 31,' 1975) has progressed according to the work 

plan. Findings, while p~eliminary, suggest that a trade-off does 

exist between societal goals: maximization of a specific objective, 

such as economic efficiency of production, may not lead to concurrent 

~ximization of other,community goals. 

Project generated information suggests that small farmers in 

Northeastern Brazil are likely to continue to rely on manual (tradi­

tional) weed 'control methods, not only because these methods are 

, economically efficient, but also because both on and off farm alter­

native opportunities are limited. In El Salvador, even with a high 

percentage of. the total population being rural, reliance on mechanical 

and chemical weed control techniques ~ill increase due to the existence 

of highly valued off-farm labor alternatives and opportunities. The 

consequences of these tendencies are presently bein~ investigated and 

will be part of the final reports of the contract. 

2. B. Problem 

All plant life requires moisture, nutrients, and sunlight for 


growth; undesirable plants (weeds) compete with desirable plants for 


these available elements. Weeds have to be limited or controlled, in 
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most cases, to provide optimum growth conditions for the desired 

(crop) plants. Left uncontrolled. weeds have the potential to cause 

complete crop failure, although a common yield reduction falls in the 

range of 60-70%. 

MOst weed caused damage to crops occurs within the first 30 days 

of crop plant life, also usually a period of peak labor need. ' Often, 

land ~n production is limited by the amount ,of weedi~g that can be 

performed given the available labor supply. The effective constraint 

is not area of land available, but the,weeding requirement of land 

in production and the availability of labor to perform the task of 

weeding. 

Weed control, when practiced, traditionally relies on manual and 

mechanical means, a hand-held chopping device, or,an animal drawn 

implement. More recently, improved mechanical and sophisticated 

chemical methods have been introduced and ,quickly accepted by some 

strata within developing countries. But these methods require ,a sub­

stantial capita! expenditure cost for farms, industries and government. 

Many sma1~and medium-size farms do not utilize modern weed control 

technology due to the associated high capital costs, resistance based 

on cultural mores, or perceived negative social implications. 

Even with the use of modern technology the relative importance of 

weed control is increasing. For rice production in the Philippines, 

8% of the total man ~ours engaged in farm labor related to some phase 

of weed control 'as of 1966, compared with 17% in 1970. This situation 

stems in part from the effect of other agricultural inputs on weed 

r 
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growth. Increased fertilizer use and improved culture of crop plants 

also benefit the weed population, thereby generating even stronger 
, , ' 

competition for available nutrients, water, and light. 

To be accepted, technology must be proven economically efficient 

and' consistent with the social environment and economic capability 

'of farm enterprises. But the existente of external effects of tech­

nology, those effects not ge~erally taken into direct account by farm 

decision makers, suggest that the consequences of new technology 

need to be evaluated from the point of view of a larger community. 

Employment, income distribution, 'lnd efficiency 'of production are 

decision variables commonly employed by government in evaluating the 

effectl~ of technology and frequently form a basis for establishing 

P,ol1cy. Without good estimates of the effect of alternate technol­

ogies and policies, go~ernmental leadera have difficulty detel~ining 

that policy which maximizes social welfare. 

Socioecol:omic constraints often dictate the magnitude and type of 

weed control technology employed; and the level of technology used 

affects agricultural output. Technology is not neutral with regard 

to its effect on peopie. As technologies ,e~olve, certain individuals 

or groups within the community tend to experience benefits far out 

of propor~ion to other strata who may even be affected negatively. 

Not unexpectedly. several observers have contended that governments 

may be justified in monitoring, and possibly controlling, the adoption 

of, technology. The control could be p08it~ve (through 8ubsid~ for 
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example) as well as negative. Should mass starvation be imminent 

and if the use of modern technology could avert it, the adverse social 

adjustments from the implementation of the technology would likely 

be more than offset by the increased social welfare. Government 

would likely encourage its use. 

Government has at its disposal an array of poH.cies which affect 

the level of weed control t.echnology employed. At one extreme, 

government may allow mechanization to occur a~ a rate consistent with 

the free market conditions and accept any social consequences. 

At t.he other extreme, government may be directly :f.nvolved l.n 

controlling the rate of adoption of new weed control technology to 

shield employment, particularly if alternatives for laborers are 

s~arce. 

The economic analysis of policies conc~rning weed control tech­

nology occurs on two levels. First, there is the technical question 

of the amount of change in output, employment, and income which 

results from each poli~y. Second, there is ~he question of who bears 

the cost and who receives the benefits. In other words, what will 

be the distribution of the benefits and costs? 

Difficult quest~ons arise when the conflict between societal 

goals is recognized. A desire for more equi~able income distribution 

(made possible through partial control of weed technologies) may be 

inconsistent with achieving economic efficiency. Income distribution 

may be improved, but at the expense of redu(~ed gross national 
. 

product. Government decision makers are faced with determining the 
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proper policy to pursue. To arrive at rational decisions, they need 

_information 	concerning the relative benefits and ~onsequences of 

.alternate technologies. 

. As a first step, the most efficient weed control system for 

various sizes and types of farms needs to be determined; only then 

can social welfare issues be evaluated. The weed control system of 

greatest efficiency becomes'a bench mark to which, ~ther methods can 

be compared. The importance of this two-step approach cannot be 

overemphasized, nor can the fact that extensive research is required. 

,The responsibility to formulate policy and develop the necessary 

background data and analysis lies with the developing country. 

Trained manpower is required for this. At present there is an 

inadequate number of trained people working in the areas of ~eed 

science and production econoMics in most developing countries. 

The institutions in which they work are 'also often inadequately 

funded and administered. General knowledge of research conducted 

~ other countries, or even regions of their own country, is frequent­

ly lacking. A we~d researcher also needs awareness of the activities 
, 	 . 

of his colleagues and of professional societies to perform his duties. 

Technical assistance reflects a continuing need to increase the 

capabilities and effectiveness of many developing countries in the 

battle to solve their weed control and associated problems. 
, t 

2. 	 c. Significance to AID Objectives 

This project directly addresses three AID objectives: 

.• . 
::;- .' ·a. . improvin.g the food s·upplyin ,!.DCs;· ­
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b. equitable distribution of research benefits to the rural 

poor; 

c.. conS10eral:10n 01: rUrB.L ewp.Lo)'1llcn~ UppUI. .. UU........"'D. 

Increasing the available food supply remains a major concern of 

AID and the developing countries, and this is attainable with inputs of 

improved weed control as one of the ess~ntial requirements. However, it 

has become i~creasingly apparent that ot6er social and economic factors· 

must be considered simultan~ously. If food production increases are 

achieved largely on large-scale mechanized farms, the small farmer may 

_find his means for a livelihood destroyed as his income source disappears. 

Countless others depend upon season~l farm labor for their meager earnings. 

Therefore, this project proposes to correlate the effects of weed control 

on farms of various si7.p.s with the trade-off effects on the rural economy 

and social structure. With such information, replicated sufficiently to 

be of significance, gove~ent planners will be in a better position to 

tailor a weed control system to the interests of a community or country 

as a whole. 

3. 	 Relation to Other Research 

The contractor is one of the world's leading weed research centers. 

As such, there will continue to ·be communication ties with other U.S., 

. international, and developing country organizations. Liaison exists and 

will be maintained with chemical companies whose research is important to 

the development of improved herbicides. Also, project personnel have 

developed and will maintain close liaison with the international research 

.centers. Particularly strong ties, both research and training, already 
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exist between OSU and IRRI, CIAT, CATIE, CIMMYT, IITA, CIP, ICRISAT, 

AVRDC, WARDA, NWSRI (the National t~eed Science Research Institution 

of Thailand) and B1oTrop in Indonesia. Close coordination is maintained 

with all concerned AID Missions. This project, with a component in 

Southeast Asia, wui perm:l.t the strengthening of linkages in that area 

of the w.orld. OSU currently.prepares and publishes a newsletter on 

weed research, training activities, workshops and conferences of inter-· 

nation~l interest. in its periodic Infoletter t~hich 18 distributed 

nationally and worldwide. 

Work Plan Research Component 

Preface· 

. The·basic goals of the proposed continuation of project '~eed' Control 

Systems for Representative Farms in Developing Countries," AID/CM/ta-C-73-23 

are to develop weed control systems for small- and medium-sized farms in 

developing' countries; to evaluate the socioeconomic impact of these 

technologies for the farm.and associated labor pool, and to estimate 

efficiency trade offs to achieve other societal goals such as greater 

rural employment and more even distribution of income. 

I The work plan only covers the research component of the proposed 



-15­

project. The proposal for three more years of project activity also 

contains 	a GTS component which has a separate work plan and will receive 

a 	separate review. Nevertheless, it is important that the proposal be 

viewed as a whole and accepted or rejected on that basis. 

For clarity, 	the research work plan will be divided into four .. 
sect10ns: 

I. 	 Carry over activities of the previous work plan in Brazil and 
-

Central 	America 

II. 	 Southeast-Asia 

III. Central America 

IV. 	 Corvallis-based Staf: 

I. 	 Carryover Activities 


(March 1, 1976 - June 30, 1976) 


Personnel from the project will be ,stationed in three locations: 


Recife, Brazil; San Andres, El Salvador; and· Corvallis, Oregon. Their 


activities will be discussed in that order. 


A. 	 Recife, Brazil 

Only one agronomist of the three staff members previ~usly stationed 

in Brazil will b~ there in March 1976. Basically, his position will be 

one of caretaker of the remaining experiments in the ground plus training 

and providing an advisory service to counterparts and Brazilian staff 

, members 	of the State and Federal government. Specific work activit'ies 

will include: 

1. 	 Maintaining and harvesting cassava f.ield trials in Pernambuco 

State. 
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2. 	 Continuing to train ~ounterparts in effective methods of weed 

control research. 

3. 	 Providing an advisory and counseling service to Brazilian and 

international staff members in weed control. 

4. 	 Offering a series of short courses to governmental officials, 

Brazilian scientists,- and farmers on pro~ect results and proper 

procedures in weed control. 

S. 	 Providing on-site support to the modeling efiort being finalized 

in Corvallis; this could include obtaining additional data, 

checK1ng 1ncons1stencies, and model verification. 

6. 	 Writing reports on project activities for the Brazilian Govern­

ment and USAID/Brazil. 

The project agrono~ist will leave Brazil prior to June 30, 1976 and 

return to Corvallis. 

B. 	 San Andres, El Salvador 

During Spring 1974, a ,new regional project leader was located in 

El Salvador. The ch~nge provided an opportunity to modify projec't goalD 

for El Salvador and make them more consistent with project goals. Emphasis 

was placed on a series of field trials to obtain both agronomic and economic 

data. The trials were similar to those conducted in Brazil. Because of 

the new emphasis, continued close supervision of Central American countries 

other than El Salvador became impossible. Visits to these countries were 

made only once or twice a year to provide general encouragement and orienta­

tion of project goals. 

The new emphasis continued in El Salvador, but at a slower pace than 

in Brazil, because of the lower number of personnel on the project. In 
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August 1975, an agricultural economist (graduate student) was assigned to ... 
the 	Salvadorian effort, but he was stationed in Corvallis. 

, 	 ' 

Specific activities to be performed in El Salvador (Central America) 

during this work period: 

1. 	 Harvest and analyze results from field trials; potatoes and 


multiple cropping experiments will still be in the groun~. 


2. 	 Initiate additional trials in the control of Cyperus rotundus 

(purple nut-grass). 

3. 	 Start several additional short term field trials, if needed to 

fill in data gaps. 

4.' 	 Continue training of counterpart personnel in effective methods 

of weed control in El Salvador, as well as other Central American 

countries. 

5; 	 Continue collection of secondary social and economic data. (This 

aC,t1vity will be supported by a visit of the agricultural economist 

from Corvallis). 

6. 	 Present a series of short courses to government officials, Central 

American scientists, and farmers on project res~ts and proper 

procedures in weeJ control. 

7. 	 Write reports on project activities for the El Salvadorian Govern­

mente 

8. 	 Prepare bulletins and papers for scientific publications on project 

results. 

C. 	 Corvallis-based Staff 

Project staff in Corvallis during this period will include the project 

director, technical'support agronomist, information specialist, fiscal 
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officer, research agronomist (Brazil), tw08gricultural economists (Brazil 

and El Salvador). and support personnel. Basically their efforts will 

focus on terminating the modeling and preparing final rep~rts and pub­

lications in addition to ~intaining the existing worldwide communication 

network. Specific duties are to: 

1. 	 Evaluate and integrate project data into the appropriate models. 

2. 	 Refine parameters and technical coefficients of the models and 

generate final estimates of the optimal weed control systems for 

selected farm sizes. 

3. 	 ·Relax the efficiency criterion to allow for alternative social 

goals and estimate the costs of their ob~ainment in terms of 

changes in net farm income~. 

4. 	 Prepare and submit reports and publications on project research. 

5. 	 install field trial in Oregon to provide preliminary evaluation 

of experimental herbicides. 

6. 	 Continue work on a revised edition of Weed Research Methods Manual 

in Spanish and English. 

7. 	 Develop specific plans for activities in Southeast Asia and Central 

America. 

8.. Order. design. and build necessary equipment and supplies for new 

posts • 

. 9. Continue a worldwide advisory service to the weed science community. 

10. 	 Serve as secretariat for the International Weed Science Society. 

11. 	 Maintain linkages with international research institutions. inter­

national agencies. and regional weed research societies. 
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12. 	 Collect material. prepare and edit copy. layout. and expedite 

production of IPPC INFOLETTER at least once during the period. 

13. 	 Perform necessary administrative and fiscal duties related to 

project activities. 

14. 	 Perform necessary activities to open new project locations in 

Southeast Asia and Central America. 

II. Southeast Asia 

The Royal Thai Government has requested that Oregon State University. through 

the International Plant Protection Center, send a team to Thailand to help 

in the establishment of the National Weed Science Research Institute (NWSRI). 

Two weed scientists funded under the project will be sent in support of this 

request with an agricultural economist serving the team from Corvallis. The 

basic research goals will remain the same, as previously stated. 

The 	work plan will be divided into three periods. 

A. 	 July 1976 - Feb. 1977. A period of preparation in' which agronomists 

. will establish themselves in Bangkok and initiate activities to identify 

the key weed control problems of the region. 

B. 	 March 1977 - Feb. 1978, the first crop year. 

C. 	 March 1978 - Feb. 1979, the second crop year. 
I 

The wor~ specified in this plan to be accomplished concentrates on what are 

believed ~ priori to be three critical issues. On site experience will 

give rise to additional research needs which have not been anticipated 

and cannot adequately be assessed. MOdification of the plan may. therefore. 

be required over time. 
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A. 1976-1977 


1. 	 Identify, secure and ship needed equipment. 

2. 	 Two agronomists arrive in Thailand, ETA July 1976. 

3. 	 Review proposed work plan and establish research priorities witl 

Thai research officials. 

4. 	 Establish contacts a~d linkages with AID, Thai government, and 

regional government officials, as well as personnel of IRRI', 

BIOTROP, and lACP. 

s. 	 Develop agreement between OSU and Thai government pertaining to 

. -' counterparts and logistic support. 

6. 	 Identify research area. 
. . 	 . 

7.. Review agronomic, economic, and social literature pertaining to . . 

the 	research area. 

8. 	 Observe and catalog soil, ~limate, cropping practices, weed 

problems and existing weed control methods. 

9. 	 Identify crops to.be studied (initially these will include rice, 

cassava, and corn). 

10. 	 In cooperation with Corvallis-based agricultural economist, 

determine the need to conduct a farm survey of the research area 

after a review of the available literature. 

11•. Similarly determine the need for a survey of the agricultural 

labor force. 

I. 	 1977-1978 

1. 	 Establish .field trials in research at selected locations. At 

least five different orientations of the field trials will be 
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initiated. 

a. 	 Substitution between labor and ca~ital (capital ~.y occur in 

various forms. i.e. herbicides and mechanical weed control 

methods). 

b. 	 Herbicide selectivity trials. 

c. 	 Interaction between agricultural inputs. i.e. fertilizer, 

seeding rate, including weed control. 

d. 	 Comparison of various weed control methods in relation to 

av~llablli.ty o~ _~~~~:X:..._ 

e. 	 Comparison of integrated weed control systems including 

combination of manual, cultural, chemical, and biological 

methods. 

Each experiment will be installed using both traditional and 

modern land preparation techniques. Yield, time requirements, 

and cost data will be kept on all trials. 

2. 	 Questionna·ires witl be developed, pretested, and taken from the 

farm and agricultural labor popula~ions, if required. 

3. 	 Comparative cost data will be budgeted for alternative weed 

control systems by farm size utilizing field trials, secondary, 

and questionnaire data. 

4. 	 Production functions will be fit to the field trial data from 

which initial estimates of interaction relationships and rates of 

substitution between alternative weed control meth~~~ can be 

e~timated. 

http:av~llablli.ty
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5. 	 Cross sectional production functions will be fit to the survey 

farm data to determine the importance of weed control in the gen­

eral farm context. 

6. 	 Previously used farm models used in Brazil will be examined as 

to their acceptability in Thailand. Modification of the models 

will be initiated if ~equired. 

C. 	 1978-1979 

1. 	 Promising field trials will be selected, refined and repeated. 

2. 	 New experiments on promising lines of investigation will be 


established. 


3. 	 Field trials will be expanded to include additional crops as well 

as multiple cropping. 

4. 	 Farm and agricultural labor populations will be 'resampled, if 

required, to obtain additional ~nformation,. or change.s over ti~e. 

s. 	 F~nal specification of the model will be made. 

6. 	 P~rameter and technical coefficients will be refined and incor­

porated into the models. . 

7. 	 Optimal weed control systems will be specified by farm size. 

8. 	 Efficiency criteria will be relaxed. The cos~s of obtaining less 

unemployment, a more equal income distribution, and similar cocial 

goals will be measured in terms of the reduction in net farm income. 

9. 	 Reports and publications on project research will be prepared. 

III. Central America 

The Regional Office of Central America Programs (ROCAP) has requested OSU 

to p~rticipate in a research program in multiple cropping at CATI!. 
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Turrialba, Costa Rica. The 'program will involve many agricultural 

disciplines, but all oriented toward improving the productivity of the 

small- and medium-size farmer through multiple cropping. Preliminary 

,weed research in multiple cropping has been conducted by OSU in El 

Salvador, but much remains to be done. 

Two agronomists will be stationed in Costa Rica. One, however, will 

provide general technical assistance, while the other conducts the re­

search program. The OSU based agricultural economist will service the 

group from Oregon. - -. - -. 
'The w~rk plan will be dlvlded into the same time periods used in Southeast 

Asia. 

The activities in Central America will be identical to those for Southeast 

Asi~ except that: . 

a) The two agronomists will arrive in August 1976; 

b) the host government will be the Government of Costa'Rica; 

c) the linkages will be with the GOCR, CATIE, other Central American 

govel,lment agencies, CIAT and ALAM., 

IV. Corvallis-based Staff 

The responsibility of Corvallis-based staff will be divided between the 

resea~ch and the general technical assistance (GTS) components of the 

project. Generally this will involve one-third time resear.ch and two­

thirds time GTS with the exception of the agricultural economist and the 

graduate student who will be full time research. 

General duties of the Corvallis-based staff in the reaearch area are to 

provide necessary logistic and technical support to field based staff, 

http:resear.ch
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provide liaison with AID/Washington, review and supervise field effects, 

'and to manage general administrative and fiscal affairs. 

Specific activities of the individual staff members are listed below. All 

GTS activities are funded Under separate project. 

A. 	 Project Leader 

This is a half-time position to be divided 1/3 research and 2/3 GTS. 

His 	responsibilities will include: 

,I. General project administration and management. 

2. 	 Coordination of project personnel and inputs from the OSU Depart­

ments of Agronomic Crop Science and AgricultvTal and Resource 

Economics. 

3. 	 Maintaining contacts with AID/Washington and national and inter­

national weed science and 'general research institutions and 

agencies. 

4. 	 ,Maintaining close liaison with the AID/University of California 

project "Pest Management and Related Environmental Protection." 

B. 	 Weed Control Specialist (1/3 research, 2/3 GTS) 

The primary research function of the Corv~llis based agronomist is 

to provide technical support for the in-field staff. Specific duties 

are to: 

1. 	 Inform field staff of current developments, trends, and actiVities 

in the weed science research community. 

'2. 	 Assist' in planning, conducting, and evaluating fiPold research 

activities. 

3. 	 Conduct field trials to test promising expertmental herbicides 

end new ,weed controlJmethods. 
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'4. 	 Supervise ordering, designing, building, and shipping equipment 

and supplies needed by field st~ff. 

C. 	 Information Specialist (1/3 research, 2/3,GTS) 

In order to insure acceptance of research results by governmental 

policy makers as well as individual farmers, information must be avail 

able to them in an acceptable and understandable form. While many of 

these activities may be more in the area of general technical service, 

research is not finished until properly 't'eported. The major respon­

sibility of the Information Specialist is to insure rapid utilization 

of ' the research results as they are developed. Specific duties are: .- . 	 .. . - . ........ .. -... -.-.­-" 

1. 	 Advise project staff on the publication and distribution of weed 

con,trol research results. 

2. 	 Assist in the preparation of both technical and periodic reports 

and the preparation of proposals. 

D. 	 Fiscal Officer and Translator (1/3 research, 2/3 GTS) 

Fiscal monitoring and control, budget preparation, and 'general 

accounting are routin'e responsibilities of this officer. In addition 

she performs a translation function as required, being proficient 

in Spanish and Portuguese. 

Specific research responsibilities are: 

1. 	 Suvervise and/or translate articles, letters, and research 

materials from Spanish and Portuguese to English and vice versa. 

2. 	 Edit reGearch reports and publications. 

E. 	 Agricultural Economist (1.0 research) 

The r~sponsibility of the agricultural economist is to supervise 

and perform the socio-economic investigation of the project in 



-26-


Southeast Asia and Central America. He will live in Corvallis 


and commute to work areas as required. Much of the analytical wor. 


described in the sections of the work plan dealing with Southeast 


Asia and Central America will be perfo~ed on campus. 


Specific duties are to: 


1. 	 Conduct socio-economic research on weed control s)atems ·in 

Southeast Asia and Central America. 

2. 	 Perform necessary cost budgeting on.alternative weed control 

systems. 

3. 	 Identify economically efficient weed control systems. 

4. 	 Estimate rates of substitution between alternate weed control 

methods. 

S. 	 Develop and/or modify models which will allow the evalUAtion of 

the efficiency costs of obtaining alternate social objectives, 

8S they relate to weed control systetl;l&. 

6. 	 Perform necessary analyses and prepare reports on finding~. 
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Rudget Analvsis 

The three-year bud~et. shown below, reflects the. views of TA/AGR 

and the Contractor with respect to the continuation of essential functions 

at the levels projected therein. It. allows for approxtmately a 10 percent 

annual rate of inflation. 

Salaries and Wa~es 


Consultants 


Payroll Assessments 


Indirect Costs, 

Fringe, Overhead 


Travel and Trans­
portation 

Allowances 

Other Direct Cests 

Equipment, Vehicles, 
Material & Supplies 

. Impact on Environment 

4/76-3/77 

108,884 


0 


16,909 


43,915 

26,138 

18.188 

2,437 

22,736 

TOTAL 239,207 

Funding Period 

4/77-3/78 
119,772 

O· 

18,600 

48,307 

28,752 

20,006 

2,680 

25,010 

263,127 

The Oregon State University has recently begun to 

4/78-3/79 
131,749 

0 

Total 
3 Years 
360,405 

0 

20,460 55,969 

53~138 l45?360 

31,627 

22,008 

2.948 

86,517 

60,202 

8,065 

27,510 

289,440 

75.256 

791,774 

survey small and medium 

sized farms iL Latin American to determine the most economical weed control 

systems. Prior to this research, the basic activity in this field was in the 

,testing and promotion of herbicides. 
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Alternative methods of weed control include hoeing, improved seed 

bed preparation, competitive planting dates, and populations, placing of 

fertilizer to minimize weed feeding, and other forms of mechanical control.• 

. Invariably,' the most economical. package will include many of the weed 

control methods listed above with the use of a herbicide as one possibility. 

To assure a minimum of danger to the applicator and to the environment, 

training of applicators in the sate use of herbicides will be a continuous 

activity. The impact of this project should be positive since it is seeking 

alternative methods of coptrol. Only biodegradable, relatively non-persistent, 

low-toxicit.y herbicides will be recommended. 

The role of small farmers and the rural poor 

The basic goal of this projer.t is to develop weed control systems for 

Smali - and medium-size farm operations in order to establish efficiency 

'"trade-offs to achieve societal goals. 

The role of. women 

Women have traditionally been involved in weed control activities in 

the LOes. A major goal of this.project is to survey the farm population 

and the associated agricultural labor pool. The results will provide 

coefficients for production, labor availability; consumption, and human 

health for the socioeconomic models. 

In those areas where mechanized (power driven) or chemical control 


appear efficient and economical as a supplement to manual control, on-farm 


labor performed by women will be reduced. 
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Cenera1 Appraisal 

The 1975 PAR stressed the need to either substitute a GTS project 

which provides specific authority to conduct some research or add a 

CTS competence to the present research contract to finance technical 

assistance. The premises for these suggestions are: 

1. 	 Weed control is an important agency activity; 

2. 	 OSU has demonstrated an extraordinary capacity '0 relate 


, to LDC personnel; and 


l.LDCs 	should be able to tak~ advantage of research developed 


'over 'the' last decade;'and' principally that 'by' OSU in the 


last two years, and give the LDC national institutions full 

-.-~ . 

access to this research. 

In light of this PAR, there are two contract proposals being 

offered, a GTS proposal and a research proposal. In this research pro­

posal, OSU will follow the suggestions of the 1975 PAR by'continuing 

to evaluate the socioeconomic implication of various weed control 

systems on small- and medium-sized farms in the LDCso Also a w~ed 

research 'team 'will collaborate with ROCAP on multiple cropping and 

a weed researcher will be assigned to Thailand to assist the Thai 

in settin6 up a weed research institute as well as be the Asian 

representative. 
PROPOSING OFFICE GENERAL EVALUATION AND RECOMf.IENDATION 

The project continu~s to hold the highest priority among the projects 
supervised by the Office of Agriculture and is an integral part of the 
program of the Division of Crop Production. It addresses directly,~ 
_~ICWJIIIDI:xmJtDdbadmQQJ:za:ia'xxi'dD:JX'~ the all import~nt problems of hunger and 
malnutrition as well as making a contribution towards the improvement of 
the lot of the small farmer. 	 ' .' 

A three year extension ,Jill allow for the a zation of important te­
search in progress and solution of PFoblem d ectly affecting food produc­
tion and nutrition in the LDCs. 

Leon F. Hesser, Director 
Office of Agriculture, TAB 
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the con An-'v';l. Th. "",ppl.m.n,.,v d,r.l should inelud. ,11th. rollowl,. 
"'ornulion. whll' ,pplicoi!bJe." w.U ...nv oth'" Pt'f1.i~t (,et.. 

t. S,lar;" CU. S. P,nonn" ,nd CooPt"llng or Third Coun'ry 
N.llon,l" 

A. Art IndividuII h considrrrd , prof.llion,1 i' h. i\ 'ng,)IJid In In 
oocvp,rton rf'Qulrino .dv'I]C'f'd ,r.ininlJ In SOme libfor,' Irt or sc:itnt., 
"lUllly inwol~jt\g m,nl,1 r.ol",r tha" m,nu"llIIwnrlc .nd v.-ho il QUJI·'ird In 
"il "rid by lh. l1.1nti.Jrds 0' l~ profusion. e •• mol" ",: prof.ISO,., 
.lCh.r1. .ngi"HtJ••conomiJlI. sci,ntiUI, ,,,d r,wltch .qoc;,r". .'h. MniJrofn:,ion.a1 ur'lJorV Incluri" Iho\4 nol co",id"ed 
ptO'r.;sion.l1 such IS G,.du.', 0' urkh'9,.,du.tI .nIU.nll. Itcr"""i". 
Cf.,III. t.chnici.n,.ldmin;'."li", .iu"!s. 'I'~'''cn .ush"nll, ,nd Ir.i""n. 

B. Whll "' Ihl' pas-ilion lillpi iF1 eOlcn COIt~90r,/1 Hot'f maray 
mln·month, ~rr ,n,ici;JJli'd in eolCh P01il'0F17 Whit illh, Inlicip'lm IOlary 
., fXh pl)sillo"1 Will ,"ch poshiora i""Olv. wo,k unci" ,:Ous con"-'CI on a 
full ,,"" blli" " not ..... ;", p,rc.n'i9' o. ,xh position·. tim.lllwill b. ulid 
tot. wwg,k unJ" Ihis coralrole;1 

2. Conwh,,"" -- In IIIwhll 'i,'ch is th, neld '01 co",,,,II.nl. 
.,.ti(ipattdP How m.lny COnwll."n It. n,..drd1 How m,ny m:1nd.1VS." 
Il'Ihctpll..:l Int .,ch consuIUn,' Wh.,. is. Ihl .nticlp.'rd ,p, p., n,.~d.y 
to. ..c,", Cf')"",,1I.1nl' 

,. F,ino- S.ne'IIS -- Wlllc'" 'rlngl tMne'iu It. Includld In thl.
M'IO,,"., VoIh.l •• ,h. "f. o. 11I'C11 'rln(i' bln.',,' A,. fti",. be"./h. 
""vc1td 'n ~our ""IN\I.~h-t :--!"""'lfr ;t:l':~ .. ;.;.:' :;: .... ;to,..~ • ':UP1, Ii 
.....'.bl•• of your ,nlbh\hf'd plnonn,l plo:tXtur. COnC'HIII,,? ";n~ 
..,.,h". eIlOW3"cn. ''''''••lcJ 

•• O""h,,,,, -- W!1.lI £,ol1l.r.lnctuctpd 1ft th' o".,h.... ;'10011 Which 
tLlllct CD'" ,,, al'tc'ud.d I" 'hi o.,.,Ptud bl'" Voir•• , w.r. ,h. r.. I., 
.....bl.,h .... b,/ Ih. most r.C."1 gow"nm9n, .uc1111 

•• 1'01'1,1 Inrt T,.n~n"'hon --I"dl('..I'. how m,ny rOl.lnd 0' un.w.~ 
"",,10 ...hll', In .,llmlt. u' how m.nv d~plnd'n.. Will n.t ,r.v'''n? ,nd 
the .ntic;.,'lrd "WIght 01 ho...",tHJld .fI'ets IIIwhic"- ..,111 bI shippf'd Ind/Of 
.wed, ,'c.

•. Anow.ftc.., -- A.I.D. Imploy, ,h, ''StllndMdllld Gow""men,"M" n~ul.II(J"'" 0' ··Slltld.r,h,td '1"O\.I,.lio"1 fGfJY"n,""", Civill.nl 
,.,'.. " A".tt'·' ... '('Ipl,c.I,I •• in .,,,bll"'II"Q 'h. ,.1" 0', Ind crUeri, fo" 
......, Inti uv,""" .Uot'f,ncl!'1 If Ih••lIow."C" us,.j In ,... cYl,' In.lvtit 
••, .... ,h. 'II" "' ... ,nl"..... bV ,h,,. R~III.Jlinn••••p'.i". 'ndlu'. whlc" 
el50","UI .tt .""hl'."'-'" .rw' "0.. much (I' ...,C'"' is .IIlic1Q"Id, U.... 
"""',lion,1 "ew.1 '0' 'nu, d.prntt.nn. ;lD (f.y, p., d • ."d, 

P. Olh., Diflu COI'e -- fnu,"""••11 olh.., dj,-", C"OI1'. ",e" .. 
..-fic" •• ,,,,inJI,Ortt. ,om"'"n"~lho",. tiC'. 

I. IQu'Iu",n, V.hie l". MIt.fl.lls. I,..' 51.1f4J1I" -- Lht ,he 'rPlt 0' 
....,.,.."'. ""1.,,.It• .... 1/0' .,If"c'ts 'n • .:;h ClI"JIfJ'W wfllc:h wll. he 
~"...ct 'ftl " .. ",...'''' I'" C"o"U.t<C'. ,rw'lh. u'" 0' _IIC".

O. ','licl".,., 1 , ..,n,,,, -- YWh.,....11I11.rUtl,lIn', ,. 'reI"""" ,,, wr."11 
....,. ,.In Ihey l.oe ""n." Whit i. ,,.. ,ullla" P'4I' PH"clp"," W...t do ,..',=:.-' H__... • , ....'.'_1 W....., H .... trN<" •• .,~,. . -, 

10. Subcon"Kt. Whll IYPO 0' wo.~ ..'II be IUbco""lIC1od' 
ApproJilmll,'Y wh •• plrern,eg' 0' 'h' totil scope 0' worit is .t1 Who,., 
will you ,ul><onl"ol ..ilh 1 Whol is Ih•.•nlieip.lod ."",unl 0' ...It 
wbcontr.d1 

11. Centre' .-nd Administrativl Rat. - Sho., In du.il, th. P"OC't"D 
by which you i"i"rd oll th. C.n....l.nd Admlnisrrt'iv. 'il•• 

12. F,.rd Fro or Plolil -- Show. ,. dol.iI. Ih.PIOCftIby ..hloltyou 
IlTi'lftf It ,h. 'i.eeI 'r.or profit. 

13. Souru Crrtilie.. :. -- Th. 'olloMng COnditioftl should ,pp.., '0 
Inv com.,..,dll)' procurl't1Wrt' fin.nC'I'CI und.r thl PtopoMd C'Onlrac' by 
U.s. doll.lI: , 

A. Tr.. IOU'O.O' Ih' com"",di,., .hol' be Ih' U.',ldS','n.•nd I'" 
comrnodl'y th.1I hlYe bun mined, g'own, or througPt mlt'IUtlCluri"9. 
procnslng. or .u.mblv p·,octucld In the UF1I.rd Sutl'l. Thl' tlf"" ":.our,," 
me.n, 'he cDUnlrv ',om IIIwhich • commodity is Vtipp.d 10 th' C"CIoper'li"'O 
country or the cooper.1.in9 country II Ih" commodify is 10c')I.o t""""n II 
'h, tim. of PUrChi'lM. U, ha........,.,•• commodltv IS Ihippf'd f,o"". fm PO" 
0' ~ondrd lIIw.rehouSl In 'hi 'arm In IIIwhic:h 11 is rlCf'f'i'td thwr.ilt. "'OUfc." 
munl Ih' counlry trom IIIwhlch th. commodily wn .hlP'Sl1d 10 the ,,... 
pon or bondrd lIIw"rehOu",. 

8. A prt"duct'd commodify purch31ifd in .ny ,rJns."'ICtion lIIwilf not: 
1. Conilin Iny c"mpon.nt f,om counujp, oth" ,hln fr" 

World countrin. IId",ntd in A.t.D. GOOlJr,phf(' Code' ~99. 
2. COnl.'n C'D~on.nfl .,.h.ch "",r. imgor,f'd inlo thl COv"'ry

0' produClion from such F". Wo"d coun',in olhrr th.... t~ Unlttd 
S'.I.a; .ne! 

M ouch c.mpo.,n" _II ocqu',1d by I'" prod....... I... 
'orm 'n whkh th.y weI' ;mpo,l,ct;,nd 

litJ ,h. tolll con ot such eomt'On,ntl ht,:,liw...td'l ,h.. point0' Pl'Oduc,jQn, 'mounl. 10 mort thln 10 potr unt. 0' luch ol""r 
PfluntltOl '" A.t.O. m.v PII'SC"h •• of Ihl '0,,"" pl." l..c1ud..,., ,'.,. con 
0' oc.." Iran"''''''I,iwll .nd m"ineln".uanc.' et ,,-hie" thl "'PIlI .... mo.'" 
In. cO"'M1odll~ "'.IIj;~bl. to: .vfW'l" .". f'''~.\~:r Co; '''''i : ..... "..; uy".'.U.I.

C. Eaup:k)n 'or ttrlnt.c:t 0' Auo1..1",;'utJ -illching M.llrl,l, _ 
...ta. aeOOrol,lhl( s"urct 01 ••xninQ ml'''''''1 f:"lnltd 0' lUoio-wi""n 
procu,rd lIIwilh 'und, ,h.,gtod 10Jin'l A.I.D. apPlO:"'.u;o",. m''/. 1o .,•• 
••tln, ".UN,.,. be proG,...h,ll" '.p"ndld 1o i.,.:lud. ,1'1••ilt flU;",,,, 
country. COli' DOl CtllUnl,III, end Cad. 01)9 caun"I", In ~CflilM 10 IN 
Un'rea SI.l" wr.h.": 

I. U'fc'lv. ~,. 0' ,h. pll.,1d 0' lUdio-ohu.'I,..h"'tm"HIII 
dtpends on ,",ir bfoin!J i" ,h. loul 101"9'1"9" 

2. SUe" moll.r.,I, .11 'ntlncttd '0' ••chft:C.t ,uiftAl'lC. ,'aiten 
or Icllwhl" "nanced b~ 4.1.0. In IIIwho'. 0' 'n "..,• 

3. 0.,.,., funds,. '"cluJIn!) U. S.-own'" 0' oCoft'rolltd lot" 
curr.nc:ln. eI' l'Iot ' ....hl~ ..,.ll'oIb,. 10 "",,"C••h. prGal.....,.' 0' IUch 
rn.r"i.l .. 

Clog"Ph'c Co... 8!J'9 II d,',n", " ".ny .,.e 0' "",nlry '" , ... 
,,,. WOft... eul"t""'1 ,h. conpe,,,,,n, C"Ouniry ,...1'......., ... .,\fd ... 
""""b'. IOU'" a' A t.D "'nJnCN rurch~,", G.,."o$I'II'- Cw. ,.", II 
d"i"", ., ··,n), el,. 0' country 'n 'hi F'N \~"'k', •• cluelt.. , .. 
coo_.I1", .....~,." " ..II .nd I... 10'_'", "-'0"",, IOU"'_' 
AUII••II•• lIull•.., II.'~"'.... C._•• 0 ......... f ...... C••......, ,,_.."_..lOrl. '1,,1'. J_ lu.._'II. "'._0. N,,"'.,....,. H_l..._ 
N_.y.....,~ Air".. 'poIlI, I_n, ........,_. ..... IN ...
Ie.,...... 

http:c"mpon.nt
http:wbcontr.d1
http:d.prntt.nn
http:Civill.nl
http:co",,,,II.nl
http:urkh'9,.,du.tI
http:ptO'r.;sion.l1
http:MniJrofn:,ion.a1
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D. ADDITIONAL DETAILS FOR OFFEROR'S ANALYSIS OF COST PROPOSAL 


RESEARCH COMPONENT 4/1/76- 3/30/77 (12 months) 	 ./ Es~imated 
F.T..E. Man-Months Budget .... ...___Co_st 

I. 	 Salaries 
A. 	 U. S. Personnel 


Home Office Professional 

... 


Project Leader (S. F. Miller)· .33 8.631. , 

Research Agronomist (L. C. Burrill) .33 .4 6.185 " 
Information Specialist (A. Deutsch) .33 4 6.604 

. ,'Fiscal Affairs/Translator (G. Knapp) •33 4 4.550 . 
Agricultural Economist (to be appt.,) 1.00 12 22,000 
Research Assistant, Weed C.(R.Chase) ~ --L 61000 

34, , (54.576)2.82 

Home Office Non-Professional 
.. Secretary (M. Wade) .33 4 2.913 

Secretary (S. Hines) .20 2.4 1',612 
_, Research Technician (F. Fraser) .33 '4 4.084 

Secretary (to be appt.) -d1 2 . 1a686 
' .. ---_._.•. 	 1.03 12.4 (10,355) 

Total 	On-Campus------------------------------------------ 64,931 

Field 	Staff Professional 

Research Agronomist, Central America, 
(M. Shenk) 1.00 12. 21,913 

Research Agronomist, S. E. Asia 
(H. H. Fisher) 	 1.00 20,364 

2.00 	 (42,277) 

Total 	U. S. ·Salaries------------------------------------- (101.208) 

B. 	 Cooperating or Third Country Nationals 

Field Staff Non-Professional 


Secretary, El Salvador {D. Casanova).33 1,616 

Total Off-Campus Salaries--------------------------- ­ 43.953 

TOTAL SAUBIE3 AND WAGES----------~------------------- 108,884 



.31. 


11. Consultants -- none 
III. Fringe Benefits (Payroll Costs) 

15. x $108,884 + $3,843 (post differential) 

...
IV. 	 Overhead (Indirect Costs) 

Ho:e,Office (On-Campus) 45.22% x $64,931 29,362 
Field Staff (Off-Campus) 33.11% x 43,953 14.553 

'Total Overhead---------------------------------------------

V. Travel and Transportation 
U. S. Travel (Personnel and Dependents) 
International Travel (?ersonnel and Dependents) 

Send one family to C~ntral'America 1.312 
Send one family to Southeast Asia 3,120 

4,432 

'other Personnel Travel 
One round trip for meeting of Weed Science Society 

of America (estimated) 423 
One round trip f'or meeting of Western Society of 

Weed Science (estimated) 200 
One round trip for meeting of the Southern Weed 

Science Society (estimated) 550 
One round trip to meeting of American Association of 

, ~ricultural Econo~ists (estimated) , 575 
Research share of four round trips to Southeast Asia 2,791 
Research share of four ro~nd trips to Central America 1,585 
In-coutry travel: Central America 2,250 
In-country travel: Southeast ,Asia 2,250 
Oregon trav~l and miscellaneous 82 

10,706 

Total Travel--------------,------------------------ 15,138 

Transportation of Household Effects, Baggage and Vehicles 
One family to Southeas~ Asia 5,200 
One family to Central America 5,000 

Total Tra,nsportation of Household Effects, etc. --- 10,200 

Storage of Household Effects and Vehicles 
Storage for one family in Southeast Asia, est. 400 
Storage for one family in Central America, est. 400 

Total Storage------------------------------~--~~~-~-~ 800 

TOTAL TRAVEL AND TRANSPORTATION-~------------~-------------

16.909 ' 


26,138 




i 
VI. Allowances 

Post Differential 
One staff member in Southeast Asia 
One staff member in Central America 

1.992 
1,851 

Total Post Ditferential--------------------------­ 3.8~3 

Quarters . ... 
One family in So~theast Asia 
One family in Cer:.tral America 

~.300 
3,200 

Total Quarters-----------------~---------~------- 7.500 

Temporary Lodging 
One family to Southeast Asia 
One family to Central America 

1.890 
9~5 

',' . Total TemporarY Lodging----------------------- 2.835 

Education 
,One family in Southeast Asia 
~e ~amily in Central America 

2.560 
1,450 

Total Education---------------------------------­ 4.010 

TOTAL ALLOWft~CES----------------------------~~----------- 18.188 

r.cI. Other Direct Costs 
Communications 
Computer costs 
Medical Exwminations 

. Insurance on vehicles, customs service, etc. 

583 
1,351 

250 
241 

TOTAL OTHER DIRECT COSTS------------------~~---~--------- 2,~31 

VIII. Equipment~ Vehicles, ~~te~ials and Supplies 
Equipment (Title retained in A.,I.D.) 

Technical equip~en~, sprayers, etc. 
Cameras, w/lenses 
Research share of electric typewriter 
Field tape recorc.er; 
Research share of desk calculator 

2,500 
. 500 

250 
50 

250 

Total Equipment----------------------------------­ 3,550 

~aterial and Supplies 
Technical supplies 
Office supplies and poatage 
Books and journals 
Auto supplies 
Film an~ developing 

1,000 
2.000 

833 
133 
300 

Total Material and Supplics---------~--------:--------~.266 



Vehicles 

One crew-dab pick-up truck 5.050 

One regular 1/2 t. pic~-up truck 3.810 


8,920Total VchicleB----------------------~---------------
Freight 

Ship two vehicles, other freight charges 6.000 

TOTAL EQUIPMENT, VEHICLES, MATERIALS AND SUPPLIES---------- 22.736 

rx. Participant Training -- none 

x. Subcontracts -- none 

TOTAL ESTIMATED 

RESEARCH BUDGET, 1976-1977--------------------------239,207 



HAII~ATlVE SUIAAlAIIY OBJECTIVELY VERIF:"'I,ILE INDICATORS MEANS OF vERIFICATIOH 

~ 	 ..... or Sec ••r GooI: Th. Iorood., oOI.c.ive.o 
• ;It. tltil "o.ecr COft,,,,,,,.,: 

At. Sector Ceal: 
To Increase the quality &quantity of 
foo~ cro~ production and the vel fare of 
the s:r..lll an!! r.edhc she faners of the 
cooperatin~ tnCs by assistance in 
lete~rated v~ed control. 

PI••,." Pu,pose: 
II. Pur?"se: 
.) 	~~elop ~ecd control .ysteos for small 

and =edi~ farms In selected developing 
cnur.trl~5 to increase crop yIelds. 

'b) 	 £..,,.l ...... t(: ti..,; D&:W w..:.::d control tech­
noloKY in term5 of the .ocial and 
econoolc goal. In L~•• 

e) 	I~prove Vl:cJ res~arch capabilities of 
ct." UJCs to Incr"ase fooJ crop 
production and velfare of rural 
po~ul .. tlon. 

:1. :""';\<1": 
•ITf·i"j;ctlve .nd econoc1c veed control 


.1stecs for s=all .nd mcdiu=·fara In 

the LOCs. 


b) 	E~aluatlon of social .nd economic 
.,fr,·cts of VI''''' control IIYSt"",5. 

c) 1r~inc~ Lr~ technicians in veed control 
tech~olo~y, .yst"cs r"search, survey 
• ealysls. and .ultldisclplinary 
research. . 

,1. '-?-'I: 
a) 	E"'!..ctary .upport. proj~ct :aonltoring. 

technical su~port and as.l.tance 
A.P/.uhln&to~. 

b) 	Cor-tractor ~!11 provide .taff. admin­
Istrative. IOKI.tlc support, and tech­
elcal ex~ertlse to carry ~ut progra... 

e) 	The L~a viII provide adeq~te'counter­
p.rts .ed phy.lc.l f.cliitie. for 
t.cbelciacs. 

&A.a ....,•• of Gool Achi."~",.,,r: 
A2. • 
1. 	Increase crop proJuction in the 

cooper:lting I.!JCs. 
2. 	 Icproved vel fare of fareers both 

econoDlcally Dud socially. 
1. 	Institutional initiatives for 

impleDentin& veed control pro~rams. 

CondiriOn' '''0' .ill indica•• purpose hal be.,. 
.chi.wed: End of proi ..ct .'atul. 

B2. End of Project ~tatus: 


a) f.xlstenc!! of a functioning research 

~or.trol 6y:.tcm For vel!Cls in the 
I.Oes for "r.IlI 11 dnd medl um sized 
!ann':rs. 

b) 	q",.ntlt~tive data of benefits and 
costs of weed control 5ystecs 
usln~ mlllt I(lle objective criteria. 

c) Tr .. !ri"d w('(,d specl:llists capable of 
vorklnr. in multidisciplinary pest 
...,n:lJ:l'cent Intel;rated control 
6YZit~m~. 

Magnitvd. 01 OutPUll: 
C2 • 
• ) 	 Unq~ntlfled; depends on area of 

• doptlon of systen.. developed Ie 
LA and EA. Systems viiI be 
developed for several fare sizes. 

b) 	~nqu3ntitled; depends on area of 
adoption. 11." quantity of the 
effects :. precisely what i. beinl 
"val"ated• 

c) 	In each country not le8s than si. 
researchers should be tr.ined in 
weed control. 

1..~I.......o'ion Torg•• (T,pe and CNo"'ity) 

g~~tractor: Oregon Stare Cniv. COSU)
a) AID Funding FY 77 78 79 
~) OSU 239,000-263 °00-290 000 

Core staff 26 120 120 
Support staff 18 18 18 
Field ataff 
CA 12 12 12 
Con8ul tant 0 0 0 

) LDC funding .s required 

Al. 
a) 	~umeroUB publication. dl••eainated. 
b) Sever.l veed .cience accletie. for.e4 

in LDCa. 
c) Substantial crop yields B.ined world­

vide 
d) Nev veed control progr~ .nd rroject5 

I;. LDCs. 
e) LDC recorda and on-.it~ inspection. 

Bl. , 
.) Report. of veed control .Y5teas. 

On-site inspectioe.b) C06t-benefit reports of veed COntrol 
systems. 

c) 	Report on tr.ining perfor.ed. LOC. 
USAID, contr.ctor recorda on 
participant•• 

Cl. 

Report records. publication. or LDCa. 

USAID••nd contr.ctor• 

The deveio~et of ,vsriou. veed concrol 
systems. for email .nd .ediua f.ras • 

Dl. 

.) AID/W record•• 
b) OSU contr.ct, reports. recorda. 
c) LDC and OSU r.rorts sed oe-.ite 

inspection. 

I A ••"-ol.o,,, ... ec .. · •••'" _.1.......: 
~,. ASs~it~on for Acbi.~. 

Purpose: 
a) ~hat ~ee~ conlrol .r.C'" 

viiI autslanllally I.cr.... 
f~~d ~r~? yields. 

b) 	That LDCs vl.l ecpballl! 

proKr&:s for Ir.le.ral.d 

~e.~ control oe .:.11 faras 


c) 	That rur.l populslioa ~.If.re 
~fll IDprov. thro~ ,roJect 
actlvltl.s. 

A"".p.........................: 

B4. 
.) LDC reco,nitloe of Dee' for 

~dlrlcatlon of practices 
for .=all farcera. 

b) 	Size and sophl.tlc.tloa .f 
f.ra viiI leflwcace erst'....f 
of .y.tea. 

c) 	There I•• I.ck of crata•• 
re.e.r~h per.onael. 

A,",,,,p""" 'Of oc.......... evfItwt'~ 


c, • 
.) 	That the proc.dur.s aDd ,1aaa 

prOllul,.ted vlll ,"01... taC. , 
national and Inatltutlooall••• 
prograes for ~~te,rat.d v••d 
control arste:s. 

b) 	That social and ecoaoalc atac. 
vl11 effect l.~el of technol~ 
of &o.t .daptlv••,stea• 

c) 	There .re research.rs ...Irial 
train In,. 

A",,""I_"' .., ....... '" i"",•• : 

D4. 
.) 	Seces5.ry support .Dd,prolecc 

~onltorlnK ~ill be .v.llable 
thrOUGh AID/_ashln,toD 

h) 	osr viii catet~ID .ubJ.ct 
dlscl~llne .ed coetl.ue t. 8U~ 
technical a••I.taDC. 1D t1a!l, 
f ••hloe. 

c) 	The LeCs viII .upport tb. ¥or. 
with .dequat. cOUDterpart
per.onnel .nd nec••••rr 
logl.tlc .uppert. 

http:coetl.ue
http:Seces5.ry
http:research.rs
http:contr.ct
http:perfor.ed
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MDC .'inuUa fo~ 11/18/75 

Project: 	Weed Control Systems for Representative Farms in Developing 
Countries, (extension), Research 3 v~.r._ ~7Ql_77A 

Contractor: Oregon State University 

Project Manager: Edward J. Rice, TAIAGR 

Discussion Highlights: 

This project has a companion project being developed under GTS funding, 
although not ready for presentation to the R&DC at this time. Thus 
certain aspects of staffing and budget~ing may not appear to be 
consistent within this Project Statement. 

. . 
The 'continuation of work in Brazil' was questioned.· Thea.nswer was that 
the Brazil work is scheduled to be terminated in June of 1976. Dr. Long 
commented on the use of specific countries as laboratories for the 
research. The purpose is to get specific answers, but the spinoff of 
methodology for other country applications is· desired. 

Kenneth Bailes, EA, Question what segment of the work could be accomplishec 
in 3 years, and what would be the impact of such work? Answer: this is 
~n ongoing program with the nEed to develop workable applications in 
different areas. the 3 year period is essentially an agreed-upon period 
for review and control in the approval of ongoing research pr~jects. 
Arthur Handly, PPC, asked what might be expected as a product in 3 years 
which we do not have now? Answer: this is a matter of time and the 
local economics needed to work out local cost-affective approaches. There 
~s need to verify findings in other locations, models in 2 different 
climatic, socio-economic conditions. Replication is planned for Thailand 
(Guy Baird, TA/AGR). Why not focus on Bangladesh as a focal point of 
greatest need for food production? With an emphasis on aquatic weeds, 
Why is this planned for Thailand? Fletcher E. Riggs (EA/TD) indicated this 
is not the case, the enphasis in Thailand will be on dryland crop weed 
control. Dr. Long observed that there is a need to be concerned in all 
proj ects with how to move the findings into areas where the neetl.s are 
greatest. 

Motion: 	 To approve the project. Moved and seconded. 

~: . Aye 4, Nay I, motion approved. 
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Major Type of Activity: Key Problem Area - l)eveloping LDG ,Research Capability 

Project Title: Control of Weeds in LDCs 

Contractor: Oregon State University 

Contract Number: AID/csd-1M2 

Contract Coordinator: Dr. William R. Furtick 
Xitle: Director, International Plant Protection Center 

Project Number: 130-463 

Project Duration: Started _~6/,-3,,-,=0..1=66:::-__ Termination Date _=6/.....3...0..../7.:...1:.-_ 

Budget: a) Funds obligated through FY 70 $1,013,508: 
h) Funded for FY 71 369,000 
c) Funds request.ed for FY 72 378,000 
0.) Estimated fund requirement FY 73: 550,000 

TA/AGF Project Manager: TA/AGF Project Specialist: 
Mr. Lawrence C. Kapp Mr. George D. Peterson, Jr. 

Purpose: Weeds reduce crop production by competing with crops for available 
water, soil nutrients and sunlight, and by serving as hosts for important plant 
diseases, insect pests and plant parasite nematodes. Some of the new high­
yielding varieties, in particular, 'require strict weed control in order to 
fully realize their production potential. The purpose of this project is 
to find simple, effective and economical methods of controlling weeds in the 
LDCfl. 

Description of Activi~:, With emphasis initially on Latin America, the contrac­
tor is-to (1) identify weed problems by species, extent, distribution, existing 
control methods, problems of· control and economic importance and (2) ecvaluate, 
through on-site inspection, research institutions in designated countries to 
determine adequacy of facilities and research capability. The contractor's 
staff members are responsible for initiating cooperative research and coord.L­
nating it through the A.I.D. country Missions, and for training local techni­
cians in effective control methods and modern research procedl~es.. " 

.Acc.QIP.P.:),.j"l2hwn1p_9.Jld.....Utilijlation: The initial research 'indicated that' 90% 
of production loss was due to damage caused by weeds during the first 3 to '4 
weeks of crop life. On the basis of this information, a research and exten­
sion program was launched with the reult that Colombia, which had made only 
token use of pre-emergence herbicides, increased sales 'of chemical weed 
.control materials to over 50% of the total of such materi~ purchased in all of 
Latin America. The successful Colombia program established a prototype 
capablE{ of expansion to other Latin and Central American countries. W,eed 
cont~ol programs are now under way in Ecuador, El Salvador and Panama. A 
number of manuals and reports on weed problems and use of herbicides have 
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been produced. Publications on weeds have been produced for many Latin 
American countries and special reports have been prepared on research and 
problems encountered in project work in Turkey, Hawaii and other places. 
Research and assistance to date have increased crop productivity and reduued 
weed control costs. New materials are evaluated in Hawaii, at Ore~on State 
and in the cooperating countries. Private enterprise has been stimulated 
to enter into weed control activities on farm lands, to contribute expertise, 
and to provide free-of-cost supplies of herbicides a...'1d weed control equipmsn',. 
for evaluation. 

Future Plans: Extension and expansion of activities is anticipated in Centrw 
and Latin America; and expansion into E~st Asia for research on aquatic weedc 
is being explored. Due to the importance of rice, much work is needed on 
aquatic weeds in lowlanu rice areas. 

TA/AGF:LCKapp:revised 6/15/71:flm:6/24/71 
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. ,tract AID/ta-C-1295 

SCHEDULE 

COST RE UmURSn1ENT COUTRACT \HTH 
AN EOUCATIorlAL INSTITUTION 

TABLE OF CO:ITENTS 
SCHEDULE 

The Schedule, on pages 1 through 15, consi~ts of this Table of Contents 

and 1he follo\'lin9 Articles: 

'ARTICLE I - STATEr~ENT .OF HORK 

ARTICLE II - KEY PERSONNEL 

ARTICLE III - CHANGES IN RESEARCH METHODS, PROCEDURES, OBJECTIVES, _Q~_ 
PHENOMENA UNDER STUDY 

. ARTICLE IV - LEVEL OF EFFORT (ILLUSTRATIVE) 

ARTICLE V - PERIOD OF CONTRACT SERVICES 

.ARTICLE VI - ESTn1AiED .CONTRACT COST AND FINANCING 

ARTICLE VII - BUDGET 

ARTICLE VII I - NEGOTIATED OVERHEAD RATES .\., 

ARTICL.E IX - THIRD COurlTRY AND COOPERATING COWITRY ~IATIONALS 

A~TICLE X - SPECIAL PROVISION 

ARTICLE XI - ALTERATIOUS IN CO~ITRACT 

GENERP.L PROVISImlS 

.The General Provisions applicable to this contract consist of form 

AID 1420-23C entitled "General Provisions - Cost Reimbursement Contract with 

an Educational Institution," dated 7-1-75, which includes orovisions 1 

through 40, and form 1420-230 entitled "Additional General Provisions -

Cost Reimbursement Contract with an Educational institution," dated 7-1-75, 

which includes provisions 1 through 18. 
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ARTICLE I. STATEMENT OF WORK 

For the period as hereinafter set forth in the ~chedule, the Contractor 

shall make available and employ its research a~d development facilities and 

personnel to study and identify optimal 'I,eed control technologies applicable 
. 

to non-commercial size f~rms in developing countries and their relationship 

to other societal goals. 

A'. Obj ecti ves 

The purpose of this contract is to continue the research effort 

previ ciusly' conducted unde'r' Contract No. AID/CM/ta-C':'73-23.' The princi pa l 

. objective of this research is to develop wee~ control systems for repre­

sentative farms in developing countries. Contractor's research shall 

include the foJlowing: 

1. Identification of the ootimal, weed control technologies for 


representative small and medium-size farms in selected developing countries

.''-'.. 

of Southeast Asia an~ Latin America; 
, . 

2,. Evaluation of the socio-economic impacts ctf these technologies 

for the farm and associated lp~or pool and develop agro-economic models of 

the fa rm sector, in the test a~eas;' 

3. Estimate of the efficiency trade-offs to' achieve other 'societal 

goals, such as grea~er rural employment and more even distribution of income. 

B. Plan of Hork 

1. Southeast Asia· Activity, Thailand. (April 1, 1976 to March 31, 1977 

B. Observe and catalog soil, climate, cropping practices, weed 

problems and present weed control practices. 

b. Establish 'linkages with local and international research 
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organizations (Royal Thai Government, IRRI. BIOTROP, ICAP). 

c. Establish research priorities on weed control with host 

government officials; develop ag~·eement pertaining to counterparts, facilities, 

and logistic support. 

d. 	 Identify research area. 

e. 	 Review agronomic, economic and sociological literature 
" 

pertaining to the research,area. 

f. 	 Identify crops to be studied. 

g. Determine needs for economic studies of farm operations and 

labor force. 

h. Develop definitive work plans for the first and second 

crop yeal's based on above findings. 

2. Central America, Costa Rica. (April 1, 1976 to March 31, 1977.) 

First yea~ activities will parallel Southeast Asia activities 

but will be centered at Turrialba, Costa',Rica, and primary linkages will 

be with the Government of Costa Rica, ROCAP, CATIE, CIAT and ALAM. 

3~ 	 On Campus 


The support staff' at the home campus wil~: 


a. 	 Provide administrative and Togistic,support to field staff. 

b. Coordinate inputs from OSU Departments (Agronomic Crop Science, 

Agricult~ral and Resourc~ Economics). 

, 'c. Maintain liaison with AID/Wand U.S. and international 

research organizations. 

d. 'Provide guidance on projec~ activities design to insure 

accommodation 	for socio-economi~ studies. 

e•. Design, pre-te6t, ev'a'luate questionnaires for socio­r 
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economic studies. 

f. Evaluate'field result~. 

g. Provide editorial and publicat,ion assi~.t~!l.~e. 

4. Future project activities. Aprill. 1977 to March 31. 1979. 

a. Field Activities. Southeast Asia and Central America 

(1977-78) • 

(I), Establish research field trials at selected locations 

with at least five orientations offield trials: 

(a) substitution 'betwt:!en labor and capital 

(b) herbi,cide se!e~tivity 

'(c)' 'inte'raction beb/een inputs (fertilizer. seeriing 

rate. weed control measures) 

(d) comparison of weed control methods in relati~n 

to availability of labor 

(e) cOffioarison of ~ntegrated weed control systems. 
. ­

including combinations of manual. cultur~J, chemical and bioloqical . 
. -.. .. 

'(2) Develop and pret~st questjonnaires and conduct surveys 
.. .. .. . .. '.­

of farm and farm labor populations as required. 

(3) Develop ~omparatfve cost data for alternative weed
•• ___ A .. __ •• 

control systems by farm ,size. 

(4) Fit production functions to field t~hl .~ata to permit 

estimates of intera,ction relationship's. 
. . 

(5) Determine importa~~e of' weed control in. the general .. - .. -- --- .... -., .. -. . . , 

fann context. 

(6) Examine farm m~~~~~_~s~~_~n_~~azi~.~~~_a~ceptability 

!~_!~_t~~~d/~o~~~ ~i~a a~~_~~dify ~s_~~~uired. 
b. Field activities. Sou~heast Ast~.~~d ~~~~r~1,~~~~ica 
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(1978-79) 

(1) Promising field trials to be refined and repeated. 

(2) Establish new experiments on promis~ng lines of 


investigation. 


(3) Expand field trials to include additional crops and 


multiple cropping. 


(4) Resample farm and agricultural labor populations and 


modify survey, if rp.quired! 


(5) Make final specification of model. 

(6) Refine parameter an~ technical coefficients and 


incorporate into mociels. 


(7) Specify optimal weed control systems by farm size. 

(8) Relax efficiency criteria to determine income costs 


in attaining other social goals. 


(9) Prepare reports on project research. 
. ,. 

c. On-Campus (1977-79) 
. , 

Continue ~upport of field work as indicated in 3. above. 

c. Reports 

Contractor shall submit reports in accordance with Attachment A 


hereto entitled ~'Agency for International Development Instructions and
,. ., ..... . 	 .. 
. . . .. - . 

,~uidelines for Preparation ~nd Submission of Reports from Research Contractors. 

ARTICLE 	 I I • KEY PERSONNEL 
. 	 . 

A. The 	 key personnel which the Contractor shall furnish for the 

perfonnance 	of thi,s cO.ntract are as fol.lows: 


Keyperson.nel: S. L. Miller, Principal Investigator 


tI. tI. ~lsner 

. . . ..... _....... 

M. D. Shenk 
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B. The personnel specified above are con~idered to be essential to the 

. 	 work being performed hereunder. Prior to making any change in the k~y 

personnel, the Contractor shall notify the Contracting Officer reasonably· 

in advance and shall submit justification (including proposed substitu­

tions) in sufficient detail to permit evaluation of the ·ir:lpact on the 

program. The listing of key personnel may, with the consent of the 

. contracting parties, 	be amended from. time to time d~rin~ the course of the 


contract to either add or delete personnel, as appropriate .. 

. . 

C. 1. The Contractor shall obtain A.I.D~·'s·approval to change the· 

principal investigator or project leader, or to continue the researc~ work 

during a continuous period in exr:ess o'f three months without the· ·participation 

of the approved principal investigator or project leader. 

2. The Contractor shall consult with A.I.D. if the principal inves­

tigator plans to, or becomes aware that he \,/ill, devote substantially less 

effort to the work than anticipated. ~f A.I.D. determines that the reduc­

tion of effort would be so substantial as.. to imoair the successful prosecution 
. 	 . 

of the resea~ch, A.I.D. may request a change of principal investig~tor~ 


tenninate the r~search effort or make any other' appropriate mo'dification 


of the research agreement. 


ARTICLE III. CHArI!1ES HI P.ESE.A.~CH t.1ETHODS, PROCEDURES, OBJECTIVES OR 
.. 

PHENm1ENA UNDER STUDY 


-- A. The principal investogator may change the methods and procedures 


employed in performing the research without making special. reports on 

. . 

proposed actions or obtaining A.I.D. approval. However, significant 

-


changes in methods or proce~ures shall be ~eported to th~Government in 


periodic or final technical ..reports. 1n the event the methodolo~y or 


experiment is s'tated as a speC;1ffc objective of the research work. any

r 
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changes to either fall within the sco,pe of paragraph B. below. 
, .! 

B. The stated objectives of the research effort shall not be changed. 
. I 

except with the prior approval of the Contrtcting Officer. 

C. The phenomenon or phenomena under study, i.e•• the broad category 


of research, shall not be changed except with the prior approval of the 


Contracting Officer. 


ARTICLE IV. LEVEL OF EFFORT (ILLUSTRATIVE) 


A. During the period April 1, 1976 through March 31, 1979, the estimated 
, j 

level'of· effort for the performance of the contract shall be 180.6 worker­
: 

months of direct labor. 


'B. The estimated composition of the total worker-months of direct­, 
I I ' 

labor is as follows: 

Worker-~'onths 

Professionals 144.6 


Non-Professionals "36.0 


ARTICLE V. PERIOD OF CmlTRACT SERV ICES .. 

---;"';"';;'~--'---";;;"';'~...----'-'-";";'--;;";""'-";;;;""';";"';;'''-;;'':;''''' '" ' 

The effective date of this Contract is April 1, 1976 and the estimated 


completion date of work, including final report(s), under this Contract is 


March 31, 1979. 


ARTICLE VI. ESTI~'ATED CONTRACT COST MID FINANCINI1 


The Contractol' will be reimbursed for the costs incurred by him in 
f 

performing services hereunder in accordance with the applicable provisions 


of the Schedule and~e General Provisions, subject to the following limi­


tation made in respect thereto: 
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A. Total A.I.D. dollar funds available for 

payment arid al lotted to this Contract. ' See the 

~lause of the General Provisions entitled "Limi­

tation of Funds" and the article of the Schedule 

entitled "Budget," if applicable. $ 240,000 

B. Estimated additional funds which may be 

provided, if funds are available. See the clause 

of the General Provi sionsentitl ed "Limitation 

of Funds" and the article of the SChedule entitled 

"Budget, II if appl icable. $ 494,280 

Total Estimated Contract Cost $ 734,280 

NOTE: It is estimated that the aforesaid amounts will be sufficient to 

complete the work required hereunder as set forth in tha Schedule articl 

enti,tl ed "Statement of \-Iork. II 
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ARTICLE VJ I. BUDGET 

Funds Estimated Total 
Available Additional Cost Estimated 

~i.e., ObliQated) to ComDletion Contract Cos t 
ROr.1: 4-1-ll> FROp·1: 4-1-77 

Line It~m No. TO: 3-31-77 TO: 3-1-1'9 

1 •. Salaries &Wages $ 96,215 $229,623 $325,838 

2. Indirect Costs 
(Overhead) 37.280 88;310 125,590 

3. Fri nge Benefi ts 15.394 36,740 52,134 
! 

-4. Allowances : 17,690 '33,2~2, 50,982 
I 

5. Travel & 
I 

Transportation 48,511 87,987 136,498 
-

,6. 	 Equipmeni, Supplies,
Materials &Vehicles 22,473 12,698 35,171

\ 

7. 	 Other Direct Costs 2,437 5,630 8,067 

GRAND TOTAL $240,000 $494,280 $734,280 

, The "Funds Avail~ble" column represents the total funds authorized to 

be expended by the Contractor during the period indicated (see the Article 
. ,I t4•• 

of the Schedule entitled "Estimated Contract Cost and Financing" and the 

clause of the General Provisions entitled "Limitation of Funds."). Total 

contract expenditures shall not exceed the grand total ~f the funds available. 

'Within the grand total, the Co~tractor may adjust Line Item amounts as 

reasonabiy necessary for the performance of t~e work. 

The 	Contractor also agrees to furnish data which the Contracting Officer 
. 

'may request on costs expended or accrued unde: the Contract in support of 

the 	budget information provided herein. 

,The allowable cost of performance of this Contrac~ shall-include all 

allowable and allocable costs which have b'een incurred by the Contractor 

in ant1cipati~~of this Contratt on ~nd after April 1,1976, but prior to 



the execution date hereof and which if incurred after the date of this 

~ontract would have been considered as items of allowable and allocable 

costs under this contract, provided however, that such pre-contract costs 

shall not exceed $10,000 unless such amount is subsequently increased 

in writing bv the Contracting Officer. 

ARTICLE VIII. flEGOTIATED OVERHEAD RATES 

A. Establishment of Predetermined Indirect Cost Rates 

Pursuant to the provisions of the clause of the General Provisions 

of tM s Contract entitl ed "Negoti,ated Overhead Rates - Predetennined, II 
, ' 

a rate' or rates shall be established for each of the Contractor's accounting 
periods during the term of the Contract (see the Article of the Schedule 

- entitled "Estimated Contra'ct tost and -Financing" and'the clause of the 

G,eneral Provisions entitled "limitation of Fu~ds"). The rate for the initial 

period shall be as set forth bel 0\'1: 

-Rate Base 	 Period 
From: 4-1-76On Campus 45.22% *Salaries &Wages 	 TO: 6-30-76 
From: 4-1-76Off Campus 33.11% Salaries &Wages To: 6-30-76 

Predetennined indirect cost rates for subsequent periods shall be 

established in accordance with the terms'of the "Negotiated Overhead Rates _. 
Predetermined" clause of this Contract. 


, , ­
*Including vacation, holiday and sick pay, but excluding other fringe 


benefits. 

ARTICLE IX. THIRD COUNi,"RY AND COOPERATING COUNTRY rlATTONAt C\ 


Contractor is author'ized to use third country or C~~perating ,Country 


nationals under the contract. Salaries and wages paid to such persons 

-


may not, \'/ithout speci fic written approval of the Contracting Officer, 
... - ... --.... 

exceed either t~e Contractor'-s established poli~y-a';d-:~r~ctice; 'or the 'level 
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of salar-ies paid to equivalent personnel by the A.I.D. Mission in the 

Cooperating Country; or the prevai ling rates 'in the Cooperating Country, 

as determined by A.I.D •• paid to personnel of equivalent tec~~ical competence. 

ARTICLE X. SPECIAL PROVISION 

Prior to making any visits to LOCs. the contractor will revie\~ his plans 

with TA/AGR. He will keep AID Missions in countries to be visited fully 

inforrn,ed of proposed visits. ask th,em to provide any advice they wish 

regarding timing and content of the visits and to participate if they 


desire. and will inform the Missions of the outcomes of consultations,-, 

, ' 

He will make his own appointments and logistics arrangements directly. 

Upon completion of any project funded travel. a copy of the trip report 

will be provided to the TA/AGR project manager. The report format will 

be established jointly by thecontractor and the project manager. 

ARTICLE XI. ALTERATIONS IN CONTRACT 
" .... r· 

The following modifications are made to the Ge~eral Provisions and 
, ' ' 

- ,

Additional General Provisions of this Contract: 
.. -'. ....;:. 

A. General Provi~ion No.7 - "Allm·:able Cost and Payment" - DelEte 

in its entirety and 
. 

in lieu thereof 
. 

substit~te the following: 

, , 


"7. Allo\,iabl e Cost and Payr.:ent (September 1975) 

, _ (a) For the performance of this contract, the Government shall pay
-to.the Ccntractcrt,he cos,t th!!reof (hereinafter referrec to as "allm'/able 
cost ll ) dete:nnined by the Contracting OfTicer'tOC-e allo~:able in accordance 
t,i th : . . - -- ." 

'~: : (1) Subpart 1-15.3 of the FEderalProcure~cnt ~eo~lations, "I';rants 
and Contracts with Educational Institutions" as in effect on the date of 
this contract. and 

C' - :.: (2) . The terms' o'f this contract 

(b) Dollar pa~cnt: 
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(1) At least once each ~uarter the Contractor shall sut~ft Co the Davina 
office indi~ate:1 en the .Cover Par-e. a '1ouch~I' FOI'r;1 SF-lIj3~ (orit;lir,-al) ar.~· , 
SF-I034(a) ln three COOles. Each voucher shall be identifi~d bv tne 
appropriate AI~ contract nurber. orooerly executed. in the a~ou~t of 
dollar cXDenditcrcs ~ade during the pe~iod covered. The voucher for~s shall 
be suppor~('d by: 

(0 Or1ginal and th"ee copies of a certified fiscal rc~ort r!!ndered 
by' the Contractor in a form and manner satisfactory to AID substantially 
as fo 11 O'tlS: 

Total eXDenditur~s 

CateQory Budget Amount To date, This Deriod (indicat~ date~l 

Salaries andw3ges: 
On campus .•....•••• 
Off Campus ......... 

Indirect cos ts: 
On car.:pus ....••.•.• 
Off car:1pu s......... 

Consultant fees .••••• 
Allowances .......•... 
Tr"vel and transpor-.
tatfon •......•••••.• 

Equipment and ~aterials 
Participant costs .... 
Other direct costs •... 
Grand Total .••••••••• 

$xxx $xxx 
xxx xxx 

xxx xxx 
xxx xxx xxx 
xxx xxx 
xxx xxx 

xxx xxx 
xxx ."~" xxx 
xxx xxx 
~ ill ­

$xxx $xxx 

. - .. -- _.~. 

Sxxx 
xxx 

xxx 
xxx 
xxx 
xxx 

xxx 
xxx 

. xxx 
~ 

$xxx 

(11) The fiscal reDort shall include a certification signed by an 
authorized representative of the Contractor'as follows: 

. , , 

The undersiqned hereby certifies: (A) That Da~ent of the sum clai~ed 
under the cited ccntract is orocer and due and that aporooriate refund 
to AID will te rade orc~otlv ueon reoues: in the ev~nt of disallowance of 
costs root ,reir:bursJ!:J.le ur.d~r the ten:1S of tr.e contract. ·and (Po) that 
informJticn on t~e fiscal reoort is correct and such ~etailed sur~cr:i~? 
1nfor~ation as ~IJ ray reasonably r~auirQ will ~e furnis~ed orc~ctl~ to . 
AID on request at th~ Contractor1 s ho~e office or ~ase office as appropriat~. 

BY___~___ 

T1TLE: _____ 

DATE:'______ 

http:reir:bursJ!:J.le
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, 
(iii) Unless otherwise prov1d~d in the contract, a vendor's 1nvoic~ 

or photostat covering each transaction for oroc~re~ent of cc~odities, . 
supplies, or equio~ent totalling in ~xce5S of S2,~~~ ao~ro~ria:ely ~cta1'e~ 
as to quantitJ', t'esc,"iption, and price for each irdivicual He::! of equi::ren 
purchased. 

(1v) The bill of lading or airway bill as evid~n:e of sh~:~ent 

by U.S.-flag carrier. 


(2) Pro~ptly after receipt of each voucher and sta~e~e~t of d~llar 
cost, the Govern::1ent shall, exceot as other.·';s~ crovide= in t~is cor:tract. 
subject to the provisions.of oaragraph (d) of this section :rake cayr.ent tr\: 

a~_app,roved_ b.y t~~yayi_ng_ o.~:~ice in~.icated on the, Co~er Page. 

(3) The final voucher shall be submitted by the Contractor pro~ptly 
following co~pletion of the \'/ork under this contract, but in no event 
later than 120 days (or such lonaer period as the Contracting Officer ray 
in' his/herClisc'refioii--aoprove' in \'Iritir.g)· fran ~'he-(!ate' of 'such cc~oletior.. 
This voucher, clearly identified' as final voucher, shall be "submitted' or. . 
Fori;' SF-I034 (original) and SF-1C34 (a) in three copies and su::>::>or:ed by: 

(1) Original and three cODies of a certified fisc~l re:ort rendered 

by the Contractor as in paragraphs (b)(l)(i) and (ii) of this section; 


(ii) Vendor's invoices as in paragrach (b)(l)(iii) of ·this section for 
corrrnodHies, supplies, or equipment in excess of S2,500 procured since 
th~ last voucher submission; 

, (iii) Bill of lading or .ain·:ay bill....~~ in paragraph (b)(l)(iv)
of this section; . ." . 

(iv) Refund. check 'for the t>alance of funds (if any remaining en ha;'ld 

a~d.not obligated by the Contr~ctcr). . 


-'(el'-toca1 currehcV--t:faVf.l~-rlt-.-'The-Co~tra-ct'or-1S-TlItlY-respons i bl e for 
·the proorir ex~e~diture and control of local currency, if any, orovided 
under this contract. Local currency vlill ~e'providec to the Ccntrac~or 
in accordance ...lith \·/ritten instructions provided by ~~e ~'~ission Jirector. 
The writt~n instructions will also include accounting, vouchering. and 
reporting procedures. A copy of the instructions shall be orovidec to 
the Contractor's Chief of Party and to. the Contracti~g Officer. The costs 
of bonding personnel responsible for local currency are rei~;bursable under 
the contract. . 

(d) Until the expiration of three years after final dollar or local 
currency pa~~ent under this contract, the Contracting Officer ~ay have 
the vouchers and state~ents of cost audited. Each c~y~ent tneretofcre ~ad~ 
shall be. subject to reduction for afounts lnch;de-o',n the related voucher 
which are found by the Contracting:Officer,' on the basis of such audi~, 
not to constitute allC\·:able cost. f..ny payment r.ayoe reduced for overoay­
rnents. or increased for underpaj~ents, on preceding vouchers. 

http:provisions.of
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NOTE: When the clause entitled "Audit" (FPR 1-3.814-2(a)) is included 

in this contract, this paragraph is self-deleting. 


(e) Upon cO~Dliance by the Contractor with all the orovisions of this 
contract, acccDtance by the Govern~ent of the work and final rEpcrt, and 
a satisfactory accoLlntin~ by th£? Contractor of all GO'lerrr·-:nt-c'.·.r.~~ 
property for \·;!1ich the Contractol' had custodial re$~~nsibi1ity. tr.e 
Government shall crc;:;otly pay to the Contractor any r.one/s (dollars or 
local currency) due u~der the fi~al voucher. 'The Gover~~ert wil~ r~k~ 
suitable reduction for any disallowance or indebtEdness by ~~e Contractor 
by applying the proceeds of the voucher first to such deductions ar.d 
next to any unliquidated b~lance of advance remaining under the contract . 

. 
(f) The Contractor agrees that all approvals of the Mission Director 

and the Contracting Officer which are requir~d by the crQvisions of this 
contract ~hall be preserved and made available·as part of the Contractor's 
records which are required to be preserved and made available by the-~laus~~ 
of this contract entitled IIExamination of Records by the Corr.ptroller General' 
and "Audit. II 

(g) The Contractor agrEes.t~at any dollar or l6cal c~rrency refunds, 
rebates, credits, or other arounts (ir.cludinq any interest thereor.)

: accruing to or received by th~ Contractor or any assignee under this contrac' 
'. shall be paid by tr.e Contractor to the 1J0'lernr.~ent. to the ex~er:t that th!:!j' 
are properly allocable to cost for which the Contractcr has been r~i~bLlrsed 
by the Govet'n::ent under thi s contract. Reason.~b1e expenses incurred by 

: the Contractor for the purpose of secu~ing such r~funds, rebates, credits. 

or other an~unts shall be allowable costs hereun~er wh~n acoroved b~ the 

Contrac.ting Officer~ Prior to final payment unde'r' this ccntract, the 


, Contractor and each assignee under this ccntract whose assigr~ent is in 

effect at the tiu.e of final pay'~ent under this contract shall execute and 

deliver an assignr:1ent.and release using.AID.Forms 1420-40 or 1420-44, as 


. appropriate, as required' in AIDPR 7-16.851. 11 

B. General Provision No. 8 - "Negotiated Overhead Rate" ­, , 

. " •.. is hereby amended to change the: date in the titl e fror.! IIJune 

.. '1973" to "Septe~ber 1975", revise the parenthetical in oaragrach (c) 
to read "(r:;rants and Contracts \·lith Educational Institutions)"; and revise 

-paragraph (c) as fo11o\,/s: . 

III(C) Allowability of costs and acc~ptability of cest allocation 
: ,methods shall be cetemined in accorcance \·lith the orovisions of Subnart 
:,1-15.3 (r:;rants and Contracts \'lith Ec-ucatienal Institutions) of the Federal 

: 0 . -Procurement ?Egulations as in effect on the date of this contract. 111 

~'. . 

••• ~. C'.' .General Provision rio. 14 - "Trainir.g of Foreign Country r:ationals ll 

-~~::fs :h~;;by"a~'~n:d~~i"to 'c'haiig~e-ttie date' {nOt'he title from "June 1973" 
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to "September 1975" and 'to subst~iute"Handbook" for "r'~anual Orders" 

in paragraph (a)(4). 

D. Add,General Provision ::0.39 entitled "Clean Air and Hater" which 

is'attached hereto (Attacho.ent B) and ~ade a part hereof. 

E. Add General Provision ~:o. 40 entitled IIPatent Rights - Retention by 

the Contractor" wh ich is attached her'eto (A ttachnent C) and made a pa rt 

hereof. 

F. Additional General Provisions No.3 - IIPersonnel ll is hereby amended 

to change the date in the title from'''Uover:1ber 1973" to "SepteMber 1975"
• 

and to revise paragraph (d)(3) to read as follows: 

'.. (d) 

, (3) The Contractor is encouraged to establish its own policy of 

pre- and post-t~ur ~edical examinations~.~As a contribution, AIJ shall 

reimburse the ,Contractor for physical 'exar.dnaticns, authorizec in paragraphs 

(d)(1) and (2) of this section as follows: . 
•

·(i) Fo~ the emplo~ee and d~Dendents .12 years of age and over: not 

to exceed $85 for the physica,l examinatio,n, p~us reimburse~ent of charges 
~ 

for immunizations. 

(ii) For dependents under 12 years of age: Not to exceed S2,5 for 

each child plus reimburse~ent of charges for i~~unizations." 
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G. In' accordance with paragraph Ca) of Additional General Provision 

No.3, entitled IIPersonne~,1I whereunder the Contractor may not send 

individuals outside of the United States to perform \~rk under the contract 

without the Drior written approval of the Contracting Officer. the 

Contracting Officer does. hereby. provide said ~ooroval for those indivicuals 

required to travel outSide the United States; p'rovided however. that 

concurrence with the assig.nment and/or travel of any and all said 

indivi~Jals outside the United States is obtained. in writing, from the 

Cognizant Technical Office of A.I.D. prior to their assignment and/or 

travel abroad. 

After a p'pro'va1 of the' proposed' i n-ternaH onal' tra've'l, the -Contractor 

shall provide the cognizant USAID mission adva~ce notification, \'Iith a 

copy to the Contracting Officer, of the arrival date and flight identi­

fications of AID financed travellers . 

. This approval by the Contracting Officer, shall not aoply to any 

other clause or provision of this Co~tract which specifically requires 

Contracting Officer approval. 

H. Additional General Provis'jon No.4 - "Personnel CO:llpensation" ­
• 

delete in its entirety and in l'ie~ thereof substitute the following: 

"Personnel Comoensation (January 1976). 

(a) Overseas recruitment incentive. 

(1) Contractor employees ser~inq overseas under this contract 
. . 

who do not qualify. request. and receive an exempt.ion for overseas 

income provided under Section 911 of the U.S. I~ternal Revenue Code 

(26 U.S.C. 911) are eligible to receive an overs~as recruitment incentive. 

provided that the average incentive for all such employees does not 

exceed 10 percent of the initial base annual salary of all employees 
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' 
...
eligible, for the incentive under this contract. 

(2) The overseas recruitment incentive is payable under one of 


the following alternative methods: 


(i) As a lump-su~ amount after the eligible employee has completed 

his tour of duty in the Cooperating Country under this contract, and has 

furnished to the Contractor a Cert1fication that he does not qualify, 
. 

and \,/111 not apply for an exemption from overseas income as provided by 


26 U.S.C. 911 (Contractor shall retain such Certifications for post­


audit); or 


(ii) At the option of the Contracto~, the overseas recruitment 

incentive may be paid in increments during an employee's tour of duty; ­

provided however, that payments made ,by the Contractor to employees who 

become eligible for an exemption from overseas income 'as provided by 

26 U.S.C. 911, which payments were reimbursed by AID under this contract, 

shall' be refunded to AID; and provided further, that neither the Contractor' 

.(nor the Subcontractor's) inability to collect refunds from ineligible 

. I' ~.. ~ 

:employees shall be used as, a basis to excuse subse~uent' refunds by the 

Contractor to AID. 

(3) ~f the overseas recruitment incentive causes the employee's 

salary to exceed the FSR-1 level, Contracting Officer approval must be 

obtained." . ' 



-
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ONGOING PROJECTS 

P~oject tlo: 931-17-130-463 

Project Title: Weed Control Systems for Representative Farms in Developing Countries 

Contractor: Oregon State University 

II Implementation Progress PAR completed and new.project proposal received from
OSO, 	 flew Project Statement in ore 

• Outputs 

1. 	Small farm weed problp.ms identified. 
2. 	 Developed economic methods to solve weed 

problems.
3. 	 Initiated \'Ieed control'prog'rams ·in .... 

selected co~ntries. 
4•. Improved i nformati on and uti 1 i zati on 

serv.ices. 
5. 	 Socio-economic methodology developed to 

,determi ne effects of new technology. 

. 
Pror~~~o D~te & Relatio~shio to 
Project PUl"po~e cnd Goal. 
1. 	Weed Manuals for identification and weed 

research technology published and 

. _. di stri buted. 

2. 	Technology transfer effected to ',Des 

and major institutions. 
3. 	Technicians received in-service and/or 

academic training. Numerous seminars, 
short courses &field days conducted; 
progr~m established in 7 c0unLI'i~5 0f 
LA; 3 inst. added weed science into 
curriculum. 

4. 	Numerous publications, bull~tins, info­
letters and handbooks distributed. 

5. Results of 	Socio-Economic studies in 
Brazil and El Salvador received. 

II. 	 Project on Schedule; Life-of-Project Budget kccurate? 
The project is on schedule and ne\'I project propoc;al under consideration fo' 
a 3-year extens i on. 	 . 

.111. Significant Change(s) in Project Prooosed? 
Possible change from Research to' GTS project.
New geogr~phic areas envisioned. 

IV. Role of TA Technical Office: Man days required 
Ann..nv;n1;1tplv 52 man days per year. 

Attachment: ' PAR dated Apri 1 3, 1975 

http:problp.ms
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UNITED STATES GOVERNMENT 

Memorandum 

TO 	 Sec Distribution DATE: October 3, 1973 

FROttl 	 TA/AGR, Channing J. Fredrickson ~ 
SUDJECT: 	 Meeting to discuss Weed Research Project AID/CM/TA-C-73-23 

regarding Northeast Brazil 

Dr. Stanley Miller, Project Director for the Ovegon State University 

AID contract will be in Washington October 5th to discuss specifi ­

cally the various aspects of the project relating to the new demension 

of the goals and the letter of September 14, 1973 from Myron Shenk 

to Miller. 

Room 2884 	has been reserved for 2:00 P.M. on October 5th. 1973. 

)istribution 


rA/AGR, M. Galli M/TA, E. Long 

G. Baird 	 LA/DR, C. VanHaeften" 
J. Urano 	 TA/RUR, s. McDermott" 
W. Garman 	 LA/BR, P. Schwab~" 
D. Caton" 

BII,Y U.S. SlWings Bonds Regtllarly otllhe Payroll Sa"itl,S Pliln..... 



SEP2l f97! 
September· I.. 1973 ... 

-.,: 

Dr. StaDle, F. MUter, Director 
IDterDa.Koaal Plant ProtecKoD CeDte: 
Ollmore Anner 
OregoD State University 
Corvallis, OregoD 97331 

Dear Stan: 

ID a letter earlier this week I mentioned the fact that the definlfi.oD of 
a work zone for the socio-economic aspects of our project is going to 
be very crucial and difficult in view of the lack of the homogenous 
setting which is so freCluently projected of the Northeast. That. is to say, 
at this point it appears that any representative area we chose to w~k in 
wlllinclude nearly as many "larp.e units" as "~ubsist.anC"e farms, .. 
according to the definition which 1 perceive floating ar",4.lnd in the Washington 
meeting last January. 

I am getting the impression that what Brazil Deeds and expects from our 
program is quite different from what was envisioned i~ D. C. For example, 
last week I spent three days traveling in the Sta~e of Paraiba, specifically 
on the IPEANE station at Ala~oinha. There is such a shortage of hand 
labor in this area that they are paying nearly lOo/; above the minimum wage 
for laborers on the station, and are usin~ a power tiller. :;;'-urthermore, 
manual control in pasture as well as field crops is very expensive because 
of the need for frequent repetition. This area is dedicated to sugar cane 
in large measure, with vast acrea~e8 abandoned to a few cattle. ':'he 
pastures are 80 over£;rown wHh undesirable plant's that the carrying 
capacity must be less than ten percent of its potential. 

Leaders at. this station, which is in the transition zone of the "mata- a~res"e," 
maintain that further inland the labor supply is in greater scarcity since the 
conditions are so severe that lars;:er members oi the labor force have 
left the zone. They nlaintain that the IIsalvation" of thls large area will 
be achieved only through the inl:roduction of modern technology. The FAO 
man I t.raveled with tends to agree. 

http:definlfi.oD


-2-

Dr. StaDley F. MUleI' 


Today. Herb Fiaher aDd I vlalted with th" He,'ld of AgroDomic Re.earcb for 
'the State Re.earcb Institute of Peraambuco (IPAl. He .tated that maDY 
are•• of Pernambuco are experiencln~ sbort labor .upplie.. Furthermore, 
eyperu8 Rohlndus (Dutsedge) is so .erious in mallY area. tbat crop production 
Ie being bindered. In the more bumid area. tbe more tbey employ manual 
control Jr.ethods the !aster this .pecie. spread.. (We know this ia true 
.ince each time a rhizome is 8evered apical domiaance is removed and 
Dew sprouts from, increasiDg the plant population greatly.) rie a.certed 
that moderD t:echniques must be introduced if. Pernambuco ta going to 
forward in agricultural productivity. 

Dr. Paulo Sci R. Campos (USAID/neclfe) haa data showing that more than 

60',0£ production costs in pineapple are for hand weeding. 'Ibis is quite 

8ignificant since pineapple is raised extensively by small growers, in 

many areas. III fact, Dr. Sa argues that if zr.odern technoloby were 

available for fhe small growers they could probably double their acreage 

a. well as increase pl'Oduction per unit area. 

It is interesting to note that the State Extension Service (ANCARPE) haa 
established 10 hectares as the minimum sized farm they will work with.. 
The Wisconsin leam will be working quite closely- with some ANCARPE projects. 
Our linkage with the V;isconsin program continues to be very g-ood. :Lhe 
national program against dro1!ghts (DNOCS) seems to have 80me of the 
best technical extension activities of any national entity. After they develop 
a water supply for a smail area (wells or dams) they promo~e intensive 
production on srr:all plots. We could probably generate Borne very good 

-responses anq. valuable data on these IItecbnHied farms," but they would 
be far from "representative of the Northeast." 

One other possibility for a project work area are the colonies. established 

under the land reform program. Again, these are not "representative 

farmer tl but we could be assured of cooperation and a producti~o program. 


Dr. S' has su~gested that in view of e~isfiZlg infrastructers we should 
consider workinq with IPEANE on industrial fruits (esp. Pineapple) and 
mandioca; DNOCS on basic food cropo; and with private ranchers in 
pastures. l..believe Dr. S'is one of the most knowledr.eable men in aU 
of Brazil In regards to the actual situation of the Northeast. 



D~. StaDle, F. MIUel' 

'!'be concept of & repre.entative farm De"J. en be 100kec1 at carefully. 
W. are all aware of the great COQcentration of de'Yelopment program. lD the 
NE. Dr. 5£ conteDd. that the future production of the NE wlU ceDter aroUDCl 
.ach program. as DNOCS and J.NCARPE. 'I'herefore. if we go iQ'O the 
IalaterlaDds and inHiate a research program £01' five 01' six year OD what, 
mo.t Ivy Leaguers consider "representative farm." we will bave a report 
wblch will be of little value or relevance. 

A carlory reading of thl. report might lead ODe to CODc.lude,tbat I plan to 
.aggest that we reque.t permisaion from Wallhin~tqn to embark OD a program 
of pure agroDomic production. 7baL would be zr.ui.'c:b. simpler and probably­
Ir.ore beneficial to Brazil, but 1 am not suggesting that we take an easy out, 
DOl' that our project is impractical as it stands. I do believe that the change 
In the world food supply ~jbicb. we have scen in the paat six mont.hs does 
make our program look Guite esoteric in t.he eyes of many people and the 
"textbook analysis/l of this area haa been overdone, what is needed imrr..ediately 
II. technical assistance! By the way, we have been assigned four counterparts. 

Herb and 1 met wHh two of them today and are quite pleased with t.hem. 

We are about to initiate a couple preliminary field trials ttlis week. 


Looklng forward to your visit, I rernaiD. 

Fraternally, 

/?;'~'..,1'/11( ('~i(• I'~·.,., ~']
/ ' 

Myron Shenk 

CC': Dr, (v4.?-v 
~0,. ;:~"Io 5" 
.f 

,­

L.1Y~1 ..-1/. ..... / 
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TIME-PHASED ~:ORK PLAN ~\A 

llEED CONTROL SYSTEi-tS FOR REPRESENTAT.IVE FARMS 

Itt DEVELO!'U:{G ~OUNTRrES , 

, .
USA1D/OSU UEED CONTROL PROJECT, AID/CN/ta-C-73-23. . 

, .' 

Pr~face 

The AID-supported Oregon State University research project has as, 

its major objective the reduction of food crop losses due to \-leeds in 
. . . 

tropical countries. The project is designed to develop ne\'/ weed, control 

technologi..!s and evaluate these in terms of s·uch.multiple goals as improved 

labor utilization, more eq~itable income distribution and econo~it ~ 

~fficiency. 

For clarity and ease of discus~ion, the \-/ork plan will be divided into 

four sections: 

I. Northeast Brazil 

II. Central Ame,rica 

III. Corvallis-based Staf1 

IV. General Analytical Design of Socio-Economic Studies 

However~ in actual practice all of these phases will be integrated into one 

coordinated effort. 



2 
I. NORTHEAST BRAZIL 


The work plan time period is from March 1973 through June 1976 
I• ' . 

and is divided into four sections: 
I " . 

~. March 1973 thro~gh December 1973 - a pe.iod of preparation ~~ 
. . t: .. . . '.' , '.\ .• . . 

f • ' " , 

. which the agronomists will locate !n Recife. Pernambu,o. Brazil .i ' 
. 

'and initiate activities to identify and characterize the agronomic. 
. ,
economic and social aspects of the farm community and the agri-

I , 
~u1tura1 labor force. 

i 
B. January. 1974 through December 1974 - the first crop year.

; 
C. January 1975 through December 1975 - the second crop year., 

These ~wo crop years will be utilized, in generating, collecting, 
i . 
I ' 

~. 

proces~ing and evaluating data to achieve project goals. 
! 

.. - r' •

D. January. 1976 through June 1976 - the last period will be used to' 

finalize the evaluation of such data and to publish results. 
, . . 

, Attai~ment of project goals within the approved contract period, 
, 

March 1,1973 through December 31,1975, will be impossible because. 
, 
, , 

1975 crop year1s harvest season extends late into the calendar year • . 
f 

Sufficie~t:processing dnd integration of all data and the compilation 
i ' 

of a repor~ on research conducted to date (late 1975) will necessitate 
i . 

a project extension until June 1976. 
. . I . 

The w9rk to be accomplished during the 1974 and 1975 crop seasons 
: 

will concentrate on what we believe to be the most critical issues. 

Undoubtedly 
< 

on-site exp~rience will give rise to research needs 
. 

which have not been anticip~ted and cannot be adequately assessed 
I 
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within the time period of this contract.' A subsequent decision 

will be made after these two years as to whether. the program should 
. 	 . 

be terminated at that date or whether an extension of the contract 

should be made. 

~. 	 1973 (Narch through December~ 

1. 	 identify, secure and ship needed equipment 
. 

2. 	 study research site and make inftial contacts 11 
. . f 

3. 	 two agronomists arrive and establish. 'ETA July' 
. . 

4. 	 one agricultural economist arrive'and establish. ETA 

unknown at this point, pending further developments in staffing. 

5. 	 contact personnel of USAID, HinistryofAgriculture, IPEANE, 


other institutions, industry, etc. 
. 	 . . 

6. 	 establish linkages with other Brazilian and international 


research organizations as necessary 


7. 	 obtain counterparts,secre'tary~ physical facilities and other 

logistic support 


. 8. review pertinent agronomic, economic and social literature an 

t

secondary data· 

9. 	 observe and catalog soil, climate, cropping practices, weed 

e-=e""'H" .·'.n .•. ·Q'.,.·_ 

1/. 	 The. agronomist, Fisher, will make an on-site study of the research 
area late April-early May to facilitate later arrival of both 
agronomists, Shenk and Fisher. The purposes of the trip are to: . 
alert· USAID, Ninistry of Agriculture 'alld U.S': Consulate cifficials 
of arri~al, arrange for importation of equipment, identify 

, 

cooperators, secure ,facilities and couDterparts, sur~~y .\'/eed prob~~ms.11 
review rese:rch literature and statistics on state of Pe~nambuco, etc. 

http:prob~~ms.11
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problems of major food crops and'noncrop areas such as irrigation 

channels, roadsides, etc., and existing weed contrnl tp~hnfQues 

10. 	 specify project research areas 

11. 	 determine crops,~o be studied, 

12. identify and plan field trials 


13, enumerate farm popu~ations and stratify by farm SiZE 


14. identify agricultural labor for~e 
, 	 " 

15. develop and pretest farm questionnai!'es 
, 	 , 

16. develop and pretest agricultural labor force questionnaires, 

17. locate cooperators for field locations 

B. 	 1974 (January through December) 

,1. establish field trials at several predetermined 1n~ations to study: 
:.­

a.,.: 	yield losses due to weed competition 

b. 	 optimal time(s) and techniques of mechanical and manual 

weeding (critical period(s) of weed competition) 

c. 	 herbicide selectivity 
~ 

d. crop density, i.e., effects of increasing crop competition­

, 	 (to\'/ards weeds) by adjusting planting densities' through 

inter- and intra-row spacing of plants 
.. 
e. 	 variety-fertility-competition interactions 

, 
r.integrated weed contro~ .ncluding combinations of manual, 

cultural, chemical and biological methods 

2. 	 conduct farm and labor surveys 

3. 	 ,estimate cross-sectional production functions by farm size 

4. 	 obtain preliminary estimates of substitution rates between capital 
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and 	 labor employed in ~eed control 
. 

5. 	 identify characteristics of the l,abor pool 

6. 	 evaluate costs of ~l ternative weed" control methods 

7. 	 initiate con~truction of generalized quahtitati~e model 10 be . : . .' . ..' . . '.- . . .. .. 
used 	for the development of economically-efficient weed control 

• 
systems and evaluation ~f,a1ternat~ve social goals 

c. 	 1975 (January through December)' 

1. 	 select, refine and repeat'promising 1974 field trials 

2. 	 expand research into cultural practices such as continuous, 

multiple and inter-cropping; chemical and mechanica~ fallow, 

cover crops, tillage, and mulching 

3. 	 install trials on crops not included in prior studies 

4. 	 resamp1e farm and labor populations to obtain characteristics 

.over time as needed 

5. 	 complete development of generalized quantitative model 

6. 	 specify beginning parameters and technical coefficients of the 

,model from field trials and farm and labor surveys 
. 


7. generate initial estimates of optimal \'/eed control systems by
I 

farm size 

D. 	 1976 (January through June) 

1. 	 evaluate and integrate project data 

2. 	 reffne parameters and technical coefficients of the model and 

generate final estimates of the optimal production systems by 

" farm 	size 

3. relax ~he economic efficiency criterion to obtain alternative 
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social goals and estimate costs in terms of change in regional 

net farm incomes. 

4. prepare and submit reports and publications on project research 

conducted to.da~~ 

Research results g~nerated Wltnln ~nls proJ t:~&. n r I I ..... u ........._ ..__ 

" ' 

only in Brazil, but also in other developing flations possessing conditions 

similar to those of northeast Brazil. Within Brazil scientific papers will 

be presented at meetings such as The Brazilian Herbicide and Weed Society, 
. 

seminars will be presented and several practical 
, 

courses in weed control 
, . . . 

research methods will be orQanized. These short courses and 
' 

other forms 

of utilization of research information can also be realized through cooperatiol 
,. 

w~th other weed research institutes throughout the world. 

Anumber of project activities which have no definite schedule 

will be initiated and continued as required~ These will probably include 

training counterparts, increasing weed research capabilities 

of Brazil ian institutions, developing ne'l' and economical 
, . 

weed control methods (and putting these into practice), 

preparing pub1ications,'acting as an information and back­

up source for other USAID missions, preparing reports, 

consulting with Brazilian government agencies, attending 

scientific meetings in Brazil, in the U.S. and abroad, et~. 
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II. CENTRAL ~1ERICA 

A. 	 Bro~d Goals 

1. Sreater emphasis on the study of the so~io-economic systems as 

influenced by the newt~chno10gy.~f weed contro1~ Methodology
• 	 . ..!.. • • 

~ll be closely coordinated with the Agricultural Economist in 
, . 	 , 

Corvallis and exchange of results and data with the project in 

Brazil •. 
'.' 

. 2. Integrated control of \·teeds \,lil1 receive special attention to 


mini~ize the use of chemical weed-killers. 


. 3. Effects of \,/eed control procedures \'1il1 reflect concern for 


the environment. 


B. 	 Time-Phased Work Plan 

1 • Ap','i1 - December, ·1973 

ci. 	 Complete the editing, layout, proofreadinl-l and final printing 

of ~leeds of Central America. book. Copies \'/i11 be distributed 

to all Agricultural f.1inistries in Central America assuring 

that each appropriate extension agent in each country 

receives a copy •
• 

b. 	 Complete the \'/ri ting of \,/eed control recommendation bulletins . 
for sorghum', beans, corn, wheat, potatoes, and rice in Guate­

. mala, Nicaragua, and Costa Rica. These recommendations are 

based on research.a1ready conducted by this project. 

c. Conduct studies comparing integrated \lleed control methods. 
using herbicide recommendations already developed by thi~ 

project. alone and in combination ~ith manual and'cu1tura1 
.'0 • • . 

methods in bea~s. corn, sorghum, .and rice~ ..Economic compari­
. ";' .; 	 . 

. sons of inputs and Yields from each metho~ \·,ill be made •..:. 
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d. 	 Complete field trials and initiate preparation of recommenda­

tion bulletins for melons. citrus. peanuts. potatoes and ' 

to~~toes in E1 Salvador. 

e. 	 Continue studies on relative competition from weeds under 
• . 	 . •. • .•• .: . J.'. • •• 

several weed control practices. especially in beans. corn. 

sorghum. and rice. 

f.' 	Research \,li11 be initi(:.ted for \oJeed control in pas,tures i''id 
" . 

in s~vera1 horticultural crops s~ch as peppers.' carrots. 

cabbage, and others. These crops are grown in volume during 

the time when coffee, cotton,' and sugar c~me are being ilar­

vested, thus leaving 1 itt1e or no labor to plant and \,/eed 

these crops. This activity is especially desired by the 

Ministries of Agriculture in Central America~' 

!j'. 	 Begin pre1 iminary surveys to' coll ect data to be used in 

socio-economic studies. 

h. 	 Continue to help supervise and train counterparts throughou~ 

Central America. 

January - December, 1974 

a. 	 Complete the publication and distribution of recomme~dation 
, 

bulletins for \'teed control in sorghum, beans, corn, wheat. 

potatoes, and rice in Guatemala, Nicaragua, and Costa Rica. 

b. 	 Complete publication and distribution of recommendation' 

bulletins for melons, citrus, peanuts, potatoes, and tomatoes 

in E1 Salvador. 

c. 	 Intensify data collection for socio-economic studies--distri ­

bute questionnaires. review available statistics. etc. 
" 	 . . 
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d. 	 Coritinu~ evaluation of integrated t/eed cont!,ol methods for 

pastures and several horticu~tural crops including economic 

eVllaution of rel~tiv~ inputs and outputs in selectp.d c~ops. 

e. 	 Continue to help supervise and trai~ counterperts throughout 

Central America. 

3. 	 January - December, 1975 

I. 	 Develop recommendation bullettris . .for.'certain of the horticul­. 	 ., '. 

tural crops and pastures ill E1 Sal-vador. . 
. 	 ' 

b. Cooperate in analysis of data for socio-economic studies and' 
, 	 . 

help 	in collecting further data if required. 

c. 	 Continue economic evaluation of integrated control methods in 

certain horticultural crops. , 

d 	 Continue to help supervise and train counterparts throughout 

Central America. As the co~tract period nears termination, 

attempts will b~ made to assure that counterparts are in 

the best possible situation to carryon \,/eed control efforts 

more or less independently.' 

4. 	 January - June, 1976 

a. 	 Evaluate and integrate project data. 

b. 	 Prepare and submit reports and publications on proje'ct research'O 
. . 

conducted to date. 
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III. CORVALLIS-BASED STAFF 

1he primary justification for the r.orva1lis-based staff is to 

°prorlde all possible support for the field staff, to keep the program . 
. 

running smoothly through liaison With AID Washington, and to help assure 

broad utilization of results from the field. General duties of eaCh 

staff member are listed below. Specific activi~ies might vary periodi­

cally depending on the needs of the program. 

A. 	 Project Leader 

This position is to be assigned tp the HOrne-Bac;ed Agricultural 

Economist who will devote one third of his time to administrative 

duties including the coordination of project inputs from the OSU 

Agronomic Crop Science and Agricultural Economics Departments' 

staff: budget managemento He will have the primary responsibility 

for contacts with USAID and other national and international 

'weed 	research organizations. The Project'Leader will also 

maintam close liaison '\\'ith the University of California AID 

Pest Management and Related Environmental Protection,project. 

B. 	 Technlcal Support Aaoronomist 

Primary functions of the Corvallis based agronomist is to provide 

t~~cal and physical support for in-field agronomists. This will 

be accomplished through the folloldng activities: 
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1. 	 Keep field staff informed of current developments, trends,'and 

ict':vit~es in \-/eed control by constant revie\'/ing' of 1 iterature .... . . 
and by travel to maintain 'co"ntract t/ith key"' U.S: anCl"inter­

national weed control groups. A partial list of proposed travel 

is included in item 8. 

2. 	 Assist field staff in planning their activities by making periodic 

trips to Brazil and El Salvadqr. 

3. 	 Rewrite a weed control l'esearch guide \'/hich has been in constant 

demand but is out of print and needs revision. 

4. 	 Annually prepare a listing by crop of promising experimental 

herbi ci des. 

5. 	 Conduct three field trials annually to provide preliminary evalua­

tion of experimental herbicides. 

6. 	 All the above activities provide a resource which allm'ls Corvallis 

staff to respond to requests for weed control information by in­

dividuals from many areas of the world. 

7. 	 Supervise project technician who is responsible for ordering, 
, 	 I 

designing, building, and shipping equipment and supplies needed 

by field staff. 

8. 	 Travel to meetings and contract countries as follows: 

a. Third International Symposium on Tropical Root Crops, Ibadan, 

Nigeria - - - December 2-9, 1973. 
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Conference \,/111 be held at International Institute of Tropi­

'cal Agriculture (IITA). This will provide'an opportunity 
. .. 	 .. . 

to 	ex~hahge info'nnation' \,lith Or.' Keith Hoody \,/ho,odoes the 

weed'control research at IITA. 
I 

b. 	 Two or three trips will be made to Central America and Brazil 

during contract period. Actual dates will deoend on needs 

and schedule of field agronomists. 

c. 	 British Heed Control Conference, Brighton, England - -


November, 1975. 


d. 	 Annual Conference of \~eed Science Society of America, 
t 

Las 	Vegas, Nevada - February 12-14, 1974, 

Washington, D. C. - February 4-6, 1975. 

e. 	 Annual Conference 
. 

of Southern Heed 
. 

Science Society, 


Atlanta, Georgia - - - January 22-24, 1974, 


r·1emphi s, Tennessee - - - January 20-23, 1975. 


f •. Hyacinth Control Society, tle\'/ Orleans, Louisiana 


Ju1y'15-18, 1973. 


g. 	 Asian-Pacific Heed Science Society Cc.nference, Ja'pan, 1975. 

c. 	 Proj ect Technician 

Primary function of the Corvallis based technician is to assist .,. 	 . . 

Corvallis staff in providing for all the needs of the field staff. 

1. 	 Order, design, build, and ship equipment and supplies for 

field staff. 
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2. 	 Carry nut day-to-day field activities invo~ved with herbi~ide 

screening trials •. 

3. 	 Assist in revie\'ling and organizing weed control literature. 

4. 	 Assist in preparation of visual aids through photography for use 

in overseas workshops, demonstrations, etc. 

D. 	 Information Specialist 

'The overall objective 	is to imp~ement and insure broader and more 

rapid utilization of the information developed through research 

conducted by the USAID/OSU Heed Research PY'oject, \-/ith, an 'Jltimate 

target of smaller farmers in developing countries. The follo\~ing 

activities are designed to achieve this objective: 

1. 	 Hork with and advise project staff on the publication 3.nd dis­

tribution of weed control research performed in Brazil and 

Central America. 

2. 	 Coll~ct material, prepare and edit copy, layout, and expedite 

production of the IPPC INFOLETTER no less than quarterly, in­

corporating information concerning \'/eed control research and 

related applicable topics; oversee distribution of INFOLETTER. 

3. 	 Assume responsibility for maintaining and refining a m3iling list 

of weed researchers in developing (and other) co.untries \,:orld\'/ide, 

as well as USAID Missions, and other cooperating institutions 

and individuals. 
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4. 	 Service information requests from projec~ field staff. USAID 

Missions. and researchers in developing countr'ies, coordinating 

response "lith other project support personnel, or as'directe,d 

by them. 

5. 	 Work jointly wit~ project staff in researching, editing, and 

publishing material aimed at fulfilling \,/eed control researc~ 
" 	 '. 

information needs in developing nations. Ppssibilities under 
. 	 '.. " 

, consideration include: a revision of the Heed Research ~1ethods 

Manual, currently out of supply, but sti~l in demand judging 

from'requests continuing to be received;' either an expanded 

section of a revised weed research methods manual, or a separate 

publication focusing on manual/mechanical techniques and equip­

ment for weed control; a revised edition of the Herbicide Use 

pnd Nomenclature Index; a publicatio~ dealing with integrated 

weed control methods; a leaflet on the importance and methods 

of seed cleaning (as a weed preventio~ technique). 

6. 	 Oversee ,continuing worldwide distribution of weed control research­

related publications stored at OSU. 

1. 	 Act as liaison \'/ith OSU Public Information Office, mass media, 
,. 

and 	other channels as warranted and applicable. 

8. 	 Assist in the preparation of reports, both technical and periodic, 

and proposals. 

9. 	 Continue worldwide search for more information on weed control 

techniques, equipment (manual and mechanical), researchers, 

meetings, etc. 
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The "lOrt for this office "is varied and continuous, but would be 

difficult to fit into a dated work plan. It includes, the following 

facets. among others: 

E. 	 ,Fiscal-Translation Specialist 

• 
1. 	 ~udgeting 

a. 	 Prepare budgets in consuJtation \t/ith the Director, for new 

proposals and extensions of existina contract, including 

salary computations. 

b. 	 Coordinate project' activities with University' offices con~ 

cerned, including department, OSU Experiment Station and 

Business Office. 

,c. Report on budget balances to Contract Office, 

2. 	 Translation 

• 	 Translate orders and other letters from Spanish and Portuguese' 

to Engl ish. 

• 	 Prepare and/or supervise preparation of Spanish translations 

, of speeches or reports. 

• 	 Assist staff members with language problems such as arranging, 	 . 

for language instruction, contacting possible tutors" finding 

suitable text books, or making contact \'lith the Hodern language.. 
Department of the University. 

3. 	 Fiscal 

a. 	 Be responsible for preparing requisitions and keeping ,record 

o~ expenditures on Agency for Internationa~ Development 

Contract account. 

b. 	 Check monthly ledger statements from the Business Office. 

c. 	 Report to the Business Office the classificat1.oo. of. expendi­
':. 	 '. 

tures for monthly billing to AID Contract Office~ 

http:classificat1.oo
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d. 	 Prepare requisitions to repay Revolving Funds of overseas 

projects, including translating invoices and figuring dollar 

equivalents of national currency. 
. 

e. 	 Deposit checks in bank for Revolving Fund reimbursements. 

f:· 	Keep records of expenditures and report back to overseas 

project leaders. 

g. 	 Make quarterly reports to Bu~iness Office. Qn :c~nditi.on of 

Revolving Fund·accounts • 
.' 

•• ' 	Publications 

8. 	 Read copy and proofread materials to be published, including 

. Annual Report, proposals and others. 

b. Record and deposit money from sales of publications. 


General 

r 	 ' 

a. 	 Be familiar with University procedures and details of Contrac1 

bet\.,een OSU and AID in order to stay \'Iithin guidelines laid 

do\'IO for expenditures cnd personnel, and advise project 
., 	

personnel accord i 11g1y • 

b. 	 Assi~t with procedures for shipping materials, equipment and 

" household goods, including arrangements \'lith packing', storage 

and transportation companies. 

c. 	 Prepare University appointment forms for academic and classi ­

fied personnel according to University and Personnel Division 

rules. 

d. 	 Interview prospective' clerical employees. 

e. 	 Prepare travel authorization requests for out-of-state and 

foreign travel in accordance \'1ith University requirements. 

http:c~nditi.on
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f. 	 &lpervise travel arrangements for staff ~.cluding

scheduling, obtainmg visas, etc. 


, 'P. Agricultural Economist 


~-thirds of the time of the Agricultural Economist will be 


devoted to the supervision and conduct of the socio-economic 

phases of this project. This will entail periodic trips to Latin 
" 	 , 

.America to consult with in-field staff and .to ~ollect data. The 

analytical design of the socio-economic component is described 

;n ~ection IV immediately following. 

IV. GENERAL ANALYTICAL DESIGN OF 

SOCI0-E~ONOMIC STUDIES 


Research relating to the socia-economic aspects of weed control unaer 

this project will be concentrated in northeastern Brazil with some supporting 

advisory services available as needed to proJect personnel 10cated'in Central 

America. ' Accordingly, the time-phased \'lark plan presented be10H refers to the 

program in Brazil. 

The objectives of the project are to (1) identify economically efficient 

and feasible m~thods of \'Ieed control for representative farms in the study 

area and (2) to eva1 uate the effects of al ternative methods of \,/eed control 

on the levels of agricultural production, income and labor emp10lfffient in the 

study area. To meet these objectives a model of the agricultural (farm, and 

labor force) economy of the area will be developed. The model \,/il1 use data 
, 	 , , 

from secondary sources \'/here available, \'/ith agronomic experiments conducted 

under this project and intervie\'~with one selected farmer and labor force par­

ticipants in the study area. One element of this model will consist of a number 
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of representative farm JlX)dels differentiated by size, income level, 

asset values, input use, output levels, etc. Another element will 

'Jiivolve specific~tion of labor diff~renti~t~ by ~ch ~at:acteristics . . . .. 
as education, skill levels, etc. 

, , 

Each model farm will be structured to refl ect prevail i ng resource 
, , 

(constraint) levels, production activities, and product-factor relationships 

of farms in the appropriate stratum in the study area. In addition, activities­

particularly \'/eed control activities not currently prevail ing in the area-­

will be incorporated in the individual farm models. Such activities will be 

identified on the basis of agronomic research conducted under this project. 

From these models a determination of optimum production systems,' particularly 

weed control systems, can be determined under varying conditions of product 

and factor prices and resource constraints for each class of farm. Conse­

quently, it \,/i11 be possible not only to ldentify optima urider exist,ing 

conditions,but also the nature of changes in prices and/or constraints 

necessary to induce changes from prevailing practices to other specified 
. . . -.." 

,alternative~. Of particular importance will be the effects of such changes 

on the levels and types of labor employment resulting from such price and/or 

constraint changes. 

Area effects \'/ill be determined by \'/eighting individual farm effects 

according to the importance of each farm type in the study area and aggregating 

,It is anticipated that the resulting aggregate medel·will permit one to identif 

not only the costs, if any, in terms of employment, income distribution, etc. 
, , 
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of attaining economically efficient productioni but. conversely, the costs in 

terms of economic efficiency of acMeving some other policy objectives such 

as a ~fven level ,of labor employment •.. ... 
The 	time frame anticipated,for the conduct of this research effort is 

, , 

identified below. 

,A. 1973 (Marci. through December): . 
1. 	 identification' and review of literature, bearing upon the economic anc 

social structure of the agricultural (farm and labor) sector of the 

study area; 

2. 	 en~meration and stratification by size and type of the farm 

population; identification of the relevant agricultural labor force 

.. 1n.~e ~rea; development of appropriate farm and labor ~ue~ti~nnaires 

sampling design and pretests of the questionnaires; 

3. 	 assist agronomists in identification and design ~f appropriate 

agronomic experiments '. 

B. 	 1974 (January through December) 

1. 	 Qonduct farm and labor surveys 

2. 	 construct model farm for each stratum on the basis of the data 

obtained through survey and secondary sources; 

3. 	 identify optional production systems for each model farm. These 

systems \-/i 11 refl ect only the technol ogica 1 al ternatives currently 

employed in the area; 

4. 	 assist agronomists in determining output response functions to 

alternative weed control practices under experimentation; initiate 
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Ipecification of alternative weed control activities to be in ft 


corporated in the individual fa~ models; 


initiate· development of tht! aggregate area model •.. 


C. 	 1975 (January through December ) 

1•. resample as needed farm and labor populations to identify, to the 

extent possible, errors in the components of the mode~s associated 
.' 	 . 

. 	 .'
with time (e.g., the effects of weather.on .product-factor ~lationships); 

2. 	 refinement of output response functions on the basis of additional 

experimental results; 

3. 	 generate preliminary estimates of optimal weed control systems by 

farm size; 

4. 	 complete specification of the aggregate model. 

D. 	 1976 (January through June) 

1. 	 finalize parameters of individual farm models on the basis of 


. further agronomic investigations and generate final estimates o' 

. 

optimal production systems by farm size; 

2. 	 determine area impacts of achieving economic efficiency'on labor 
.. . 	 .. 

. . 	 employment, income distribution and/or other socially relevant 


policy objectives; 


3. 	 determine the costs in terms of agricultural production, farm 

income, etc., of implementing alternative poiicy objectives such 

as the level of employment, income redistribution, etc. 

lune 25, 197~ 

http:weather.on


ATTACHMENT 

, 
BACKGROUND PAPER '1111,," .6iJ 

(Prepared by 'fAIAGR - 12110/71) ~~t-117 

PROJECT STATF.MENT )&t-' 

Project Title - Weed Control in the LDCs 

Contractor - Ore~on State University 

Contract Number - .:.rL.'csd 1442 
r 

Contract Coordinator - Dr. Lyall F. Taylor, Acting Director 
International Plant Protection Center 
Oregon State University 
Corvallis, Oregon 97331 

Contract Period - July 01, 1966 to June 30, 1971 
Extended - July 01, 1971 to June 30, 1972 (with RAC Approval) 

End of Present Funding - March 30, 1972 

RIGC Review Date (Tentative) - February, 1972 
RAC Review Date (Tentative) - Narch, 1972 

Project Specialist - Willard J. Garman 

Pro ject Manager - James A. Urano 

A. General Bnckground 

The project was approved by the RAC at the March 31-April 1, 1966 

meeting and was recommended for AID support. The project HaS assigned 

an initial duration of five years. The first phase of the project was 

to evaluate weed problems in the four world-wide regions, starting 

with Latin America and then Southeast Asia. 


During the first year, four countries ••• Colombia, Peru, Argentina and 
El Salvador, Here selected to be headquarters for regional weed con­
trol projects and arrangements were concluded with the Nissions and 
local governments of each country. Of the four staff members, hired and 
trained as proj'ect leaders, only one reached his post in Colombia prior 
to the freeze on new assignments imposed by the AID/W ceilings. The 
other staff, after extended delays, were assigned to weed control 
positions by OSU contracts with the AID Missions in Turkey and Jordan. 

With the lifting of the ceilings, Guadalupe Garcia was posted October 
1969 in El Salvador to cover Central America. Hyron Schenk was assigned 
to Guayaquil, Ecuador in May 1970 to cover the lowlands of Ecuador and 
Panama. 
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On the expressed interest of Asian-country Missions in weed control, a 
field revic~ of the Asian countries was made in 1969. Prevalent weed 
'problems, existing facilities and professional staff available for 
collaborative projects ~ere reviewed with the Mis~ions in the Philippines, 
South Vietnam, Thailand and Halaysia. A recommendation was made to AID 
to establish a three-man regional research and technical assistance center 
in Southeast Asia under the current contract. 

This project is structured around research. Since it started, the goal 
has been to apply experience and 'expertise of staff and consultants to 
upgrading, and where necessary, creating institutional weed control re­
search capability in less developed countries. Thus the objective is to 
be able to leave a country with its own capability for continuing a strong 
research program. HO'l1eVer, research alone can not implement the desired 
result.s of improving agricultural production; it must be applied if bene­
fits are to be realized. Therefore, a secondary important facet of the 
project has been to assist in seeing that weed control reseal'ch is applied 
and utilized. This has been carried on by in-country extension agencies, 
who, as in the United States, depends on research workers for information 
and some technical assistance. 

B. 	 Statement of Project Cbjectives AS Stnted in the Contract 

A. 	 Train local personnel in \-1eed research and demonstration techniques. 

B. 	 Identify weed problems of LDCs. 

C. 	 Test knO\ro methods of weed control for effectiveness. 

D. 	 Develop new methods and techniques of weed control. 

E. 	 Determine economic feasib:i.li ty of control methods. 

F. 	 Increase weed research capabilities of local institutions. 

G. 	 Act as a source for technical information and available back-up 

for other AID MiSsions. 


H. 	 Evaluate host countries to apply new weed control methods. 

J. 	 Specif~c activities have been assigned to research, institution­

building and training programs: 


1. 	 The first step in attacking the problem is to identify the 
economically-important weed species. The project devoted much 
time in preparation of weed identification which may be appli ­
cable to some extent in the four regions recognized by AID7w 

http:feasib:i.li


2. 	 Results of the applied rosearch on weed control are pub­

lished in manuals giving best recommendations for specific 

crops and environmental condition (geographical). 


Field days to demonstrate weed control t~chniques to AID 
and herbicide companies personp.el, government personnel, 
farmers associated with credit agencies and those smal~ 
farmers interested in weed control methods. 

Short courses to teach the fundamentals of weed control. 

Impetus was given to the establishment of weed control 
societies in an many countries as possible. This will make 
the exchange of published materials and other materials 
more effective. 

6. 	 The importance of practicing weed control in relationship with 
the price of herbicides and price of crops produced under 
local conditions, labor availability and seasonal variations. 

~. 	 Continued Relevance of Objectives 

1. 	 Some five million acres of potentially fine grazing land on the 
pampas of Argentina and Uruguay have been rendered unfit for 
livestock raising by the Castilian thistle. 

2. 	 About two million acres in Chile have been spoiled for pasture 
crops by several species of blackberr,y. Another million acres 
of fertile bottom land in Central Chile have been completely 
taken over by a poisonous legume called Galega officinalis. 

3. 	 Various species of nutsedges proliferate in all tropical areas 
and represent a major constraint on crop production. 

4. 	 Annual grasses of the genus Echinochlva plague rice farmers and 
reduce yield in most tropical regions. 

5. 	 In Brazil and Colombia particularly, but in other Latin Ameri­
can countries also, poisonous weeds which are palatable to live­
stock take a heavy toll of cattle. 

6. 	 Aquatic weeds clog irrigation canals and drainage ditches, cutting 
efficiency from fifty to ninety percent. They hamper crop pro­
duction, river navigation and fish production. Some, like water 
hyacinth and water lettuce, multiply so rapidly that they can 
jeopardize the operation of massive flood control and power develop­
ment projects. 

In 1967 it was estimated that Colombian crops iosses from weeds totaled 
abou~ JIO million dollars under the prevailing ineffective control methods, 
mostly manual. Field weeding cost about 150 million dollars; thus, in a 
Single year, weeds cost Colombia about a half billion dollars. 

Clearly, Colombia's economy stood to gain from a 'program which would 
demonstrate the practical benefits of scientific weed 'control to farmers, 
ranchers and industr,y. 

http:personp.el
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D. Progress to Date 
.

In drafting the grand strategy for an all-out offensive on weeds in 
the underdeveloped world, the project leader and his co-workers soon 
discovered that numerous temperate zone control practices were unsuit­
able for tropical agriculture. Each country or ecological zone had its 
special weed problems for which special solutions had to be tailored. 

It was decided to proceed by training local technicians in weed re­
search techniques, with the aim of creating a pool of well-trained local 
specialists so that the project could ultimately phase out and move. on 
to another region. OSU's American staffers would work in close liaison 
with personnel from local research institutions, universities, 
industries, and government agencies; after training the locals, 
the Americans would then help to develop effective programs in 
weed control involving the personnel trained. 

Ultimately, the goal '-las translation of the research-developed 
data into practical recommendations for adoption by fanners in cut~ 
ting weed damage and improving crop yields. 

Research disclosed that most of the damage caused by weedS occurred 
in the first three or four weeks after crop planting, when the seed­
lings were especially vulnerable. Colombian farmers, it was found, 
usually put off Heeding until the fourth Heek after planting; by 
then, the weeds had grown large enough to be easily grasped by the 
fingers and uprooted. But by then 90 parcent of the harm to the 
young crops already had been done. 

The OSU specialists presc~lbed a remedy: pre-emergence herbicides-­
chemicals that "lould kill the sprouting weeds before they broke 
through the soil's surface. Research and practical experience in the 
agriculturally-advanced countries had proven conclusively that 
strict "leed control at the earlies possible stage in the life of the 
crop lessened the impact of weed competition and appreciably boosted 
yields. SincE: manual or mechanical weeding so early in the game 
frequently damaged the tender seedlings, selective chemicals--which 
would kill the weeds without hanning the crops--were the most effect­
ive control method. 

Inspired by the OSU researchers, extension workers spread the gospel 
of pre-emergence herbicides among Colombian farmers with such effect 
that the country today accounts for more than half of the chemical 
weed control materials purchased by all of Latin America. 

"Once the progressive farmers observe the results of field research," 
said one project worker, "little further educational extension is 
necessary to 'sell' the idea of chemi.cal weed control." 
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Hundreds of new organic herbicides have appeared on the market in the 
last 15 to 20 years and more are coming out every week. To keep 
abreast of the flood, an extensive evaluation program is being conducted 
jointly by OSU and the University of Hawaii's College of Tropical 
Agriculture. In collaboration ~nth the 'agricultural chemical industry 
of the U. S., Europe, and Japan, experimental herbicides are tested 
under field conditions to detennine their effectiveness with important 
weeds of both tropical and temperate zones and to confirm their selec­
tivity for major crops. 

In 1969 the production evaluation groups at the two universities tested 
146 new herbicides developad by the chemical industry. The potent 
weed killers must not only satisfy safe-handling standards; they must 
be non-persistent in the earth, so as not to contaminate the environ­
ment. Hany herbicides have been developed Hhich persist only long 
enough to kill off encroaching Heeds and assure young crops a good 
start in life, Hhereupon they break dOHn into their constituent chemi­
cal 	elements and disappear. Every effort is made by the evaluation 
groups to shorten the lead time between the discovery of a promising 
new herbicide and its release for commercial use--normally about five 
years. 

In addition to the evaluation program, OSU has set up at Corvallis a 
computerized data storage and retrieval system to answer queries on 
weed control research from agricultural experiment stations throughout 
the ~lorld. The system provides specific anSHers to questions, such as 
"What is a good herbicide for the control of nutsedge?" or "l'That herb­
icid.es Hill eliminate Hatergrass from rice without hurting the crop?" 

Building on secure fC'undations in Colombia, the Heed control project 
has expanded incrementally, spreading out irA i.nk-blot fashion to en­
compass contiguous regions in Ecuador, Panama, and the five Central 
American states. Her8 are some of the project's accomplishments: 

A. 	 Practices have been developed that eliminate reductions in 
yield and cut costs of ~leed control by 50 percent or more. 

B. 	 Full-color illustrated identification manuals of the econo­
mically important regional Heeds have been published, ,i.Lth 
Spanish text, and distributed widely among fanners. Other 
publications include simply-written weed control recommend­
ation sheets for major crops and educational bulletins on 
h~rbicides and spraying equipment. 

C. 	 The most substantial and lasting results have been achieved 
in the project's training phase. Starting from scratch, a 
reservoir of trained manpower has been create1, compriSing 
12 full-time weed research technicianF with the national 
agricult.ure research institute of Colombia and two with the 
parallel institute of Ecuador. Fro~1l its regional headquarters 
in El Salvador, the project is pnc.ting into effect in Central 
America the same basic procedures for establishing modern 
weed control technology that it developed in the Colombian 
prototype operation. ' 
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Research Activities -
A. 	 Oregon 

1. 	 A program of HERBICIDE TESTING in over 30 crops is con­
ducted annually in Oregon and Hawaii (Providing both 
temperate and tropical conditions) to develop informa­
tion that is passed along to regional project leaders. 

Based on results of this work, each' year a report is 
prepared in which promising new herbicides are listed 
for the most important crops. The researcher can then 
select those compounds which appear most promising for 
his particular crop and type of weed problem. 350 
copies of the 1971 "Experimental Herbicide Status Report" 
were sent to research workers in 35 different countries. 
Without a guide such as this, very few research workers 
in LDCs would be able to select ~nd test the most worth­
while chemicals. 

An electronic data processing system has been develrped 
to store and retrieve this test information on herb_cides • 

• 1 This early testing program with new herbicides is sup­
ported primarily by grants from the world's major chemical 
compani.es. (21 companies participated.in FY 1971). 

2. 	 The project conceived and inaugurated a periodic neHS­
letter--INFOLETTER--that is sent free to researchers 
and other interested personnel in over 100 countries. 

3. 	 Publications --one of the major deterrents to develop­
ment and adoption of modern \-1eed control methods in 
LDCs. was an absence of readily available reference 
books on commercial herbicides, application equipment, 
techniques of research, etc •• Thus a goal was set to 
gather information and publish books as follows: 

a. 	 "Herbicide Use and Nomenclature Index", with 
tables of common and trade names for herbicides, 
plus a guide to herbicide usage for 68 major food 
and fiber crops. This was published early in 1971 
and over a thousand copies have been sent through­
out the world. 

h. 	 "Weed Research Methods Manual", a practical hand­
book with emphasiS on establishing new· weed con­
trol research p~ograms, but of use to all weed re­
searchers and their students. This was published 
in mid-1971 and is now being widely distributed. 
A Spanish-language edition is to be released. 

c. 	 Manual on Equipment Available Worldwide for proper 
application of herbicides and other pesticides on 
small farms or in research trials. This manual is 
in final editing stages and is ready for release. 

http:participated.in
http:compani.es
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B. 	 Hawaii 

In addition to the new herbicide screening program, a 
number of weed and brush control projects are carried out 
in Hawaii (under subcontract from Oregon) that provide 
much needed back-up research information. 

Two 	 years ago the program in Hawaii was expanded to include 
research on rice, taro, tropical corn and sorghum, and 
pasture vleed control. Much of the researph done in Hawaii 
has been directly appl~cable to the program in Latin 
America. 

Listed below are research programs underway or completed 
in Hawaii: 

1. 	 Annual screp:lirig df new herbicides. 

2. 	 Testing of herbicide "Amiben" under tropical con­
ditions resulting in widespread tes~ing by the company 
of amiben on rice; resulting publication in lOth 
British Weed Control Conference. 

3. 	 Research of use of Urea fertilizer as carrier for 
2,4-D for weed control in rice; resulting in publi ­
cation in Proceedings of Jrd Asain-Pacific Weed 
Control Conference. 

4. 	 Advanced research based on early screening results 
with new herbicides for direct-seeded rice; resulting 
in publication in Proceedings of Jrd Asain-Pacific 
Weed Control Conference. 

5. 	 Control of WJody plants in Hawaiian pastures and range 
land, resulting in publication in above proceedings. 

6. 	 Seed pelleting as an approach to herbicide selectivity 
in direct-seeded rice. 

7. 	 Research to index commercial herbicides for tropical 
and temperate pasture legumes and grasses. 

8. 	 Tropical sorghum and corn weed control problems, in­
c~uding vTeed control in ratoon sorghum production. 

9. 	 Weed control in taro grown under both paddy and up­
land conditions. 
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The overseas aspects of the program got underway in '1967 with the 
assignment of Colombia and the highlands of Ecuador to Dr. Juan 
Cardenas. In 1969, Hr. Lupe Garcia began a program in the five 
Central American count~les of Guatemala, El Salvador, Honduras, 
Costa Rica and Nicar8.gua. Mr. Myron Shenk was assigned to the low­
lands of Ecuador and Panama in 1970. Research progress under these 
programs is highlighted below • 

. 
In all cases the project operates through existing LDC institutions 
such as ICA (Instituto Colombiano Agropecuario), INIAP (Instituto 
Nacional de Investigaciones AgropecuaI~as) in Ecuador, and DOlEA 
(Direccion General de Investigacion y Extension Agropecuarias), El 
Salvador. Close coordination is maintained with all concerned AID 
Missions. 

f. 	 Colombia 

1. 	 Field Trials - Over 1000 experiments were carried out 
between 1967 and 1971, involving major programs at eight 
branch experiment stations in Colombia. These tests 
involved lnost of the commercial crops of Colombia, with 
emphasis on corn, sorghum, rice, small grains, potatoes, 
beans, sugarcane and citrus. 

2. 	 Special Thesis Problems - Dr. Juan Cardenas acted as 
advisor to advanced students in weed control, at one time 
working with 19 students. These students made important 
research contributions in areas such as weed identifi ­
cation, \o18ed vs. crop competition studies and studies on 
physiological action of herbicides. 

3. 	 Counterparts - During this four years, full-time Colombian 
personnel aSSigned to Heed control research increased from 
five to nineteen. There were seven experiment stations 
with weed control programs in 1966; by 1970 there were 15. 

4. 	 Peru - At the request of AID, Dr. Cardenas made three 
trips to Peru to assist them in designing weed control 
research programs, especially in rice. The International 
Rice Research Institute invited Dr. Cardenas to the 
Philippines in 1970 to give a report on weed control re­
search in rice. 

5. 	 Weed Identification-Modern weed control practices cannot 
be effective without a kno\-lledge of the weed species 
involved. ,In most LDCs many of the weeds, even on govern­
ment experiment stations, have not been identified or 



described. To fill this need, a weed identification 
book on cool climate weeds was prepared and published 
for the Colombian area in 1970. A similar, but more 
extensive book on tropical weeds' will be published 
in both English and Spanish. Cost of the book is being 
covered by the chemical companies, local governments, 
the Rockefeller Foundation and RTAC. 

6. 	 Weed Control Societies - As in the United States and 
Europe, there is a need in the LDCs for an organiza­

-'-' (ion to coordinate weed control research and extension 
. 	ad~iVities, plus coordinating the efforts of government, 

University and industry researchers. Project presence 
in Colombia was instrumental in supporting formation of 
a Colombian weed society (COMALFI). The same support 
has been accorded the recent organization of a Latin 
American Weed Society (ALAM). Earlier, project personne 
had been prime movers in the establishment of the Asian­
Pacific Weed Society which, in turn, has inspired an Inc 
nesian and a Malaysian group. 

D. 	 Central America 

Mr. Lupe Garcia, headquartered at San Salvador, has been ablE 
to make progress in weed control research in two years in thj 
area. 

1. 	 Field weed control trials have been completed or are 
underway on over 20 crops plus additional research on 
pasture weeds and brush and aquatic weeds. 

2. 	 The number of experiment stations and full-time per­
sonnel working on \'leed control has increased as fol101oJ"s: 

stations personnel 
country pre-project current pre-project current 
El Salvador 2 1. 1

" 
Costa Rica 	 3 1. 1 

Guatemala 2 	 1 

Honduras 	 2 1 

Nicaragua 	 4 1 
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). 	 Six student thesis problems aTe either 'being directly 
advised by Mr. J. G. Garcia, regional project leader, ( 
by project counterparts in the various countries. 

4. 	 Identification and description of important weeds by 
species has begun with a goal of publishing and ident1: 
cation manual by 1972. 

EA. Lowlands of EC1Jador. and Panama 

Ecuador 

During the one year since this project waS established the 
major acco~plishments have been: 

1. 	 Working with the government organization, INIAP, 36 
weed control experiments have been established in 
crops and pasture lands at five experiment stations. 

2. 	 Four research counterparts have been assigned to work 
with Shenk (vs. none on weed control previously). 

3. 	 A project to identify and describe the major weed 
species is underway and should be completed by 1972. 

Panama 

1. 	 Approximately 20 research trials have been e stabli she! 
at five locations. The program in Panama is being 
carried out cooperatively with the National Universit; 
__ ..3 	 "''\...~ M~,,~ c+.....,r nf' AO'l"i ~1l1 t.ure. 

E. 	 Dissemination and Utiliza,tion 'of Research Results 

Although the focus of the Oregon State/AID weed control project is 
toward research, two of the stated project objectives are, (1) assist 
host ,countries in applying appropriate new \'leed control 111ethods, and 
(2) promote de',nonstration and educational activities. These activi­
ties are normally referred to as ExtenSion, but it is essential that 
research information and technical assistance b~ present to back up 
Extension. 

The Oregon' State project has backed up this extension effort as 

follows: 


A. Assistance in preparation of weed control recommendation 
bulletins. Such bulletins have been published by AID for _ 
maize, sorghum, banana, sesame, peanuts, soybeans and beans, 
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wheat and barley (control of wild oats), irrigated 
rice, and on specific control of kikuyu grass, false 
cocklebur, water hyacinth, raoul grass, and ironweed. 
Besides a concise text (in Spanish), these sheets feature: 
tables on amounts of various herbicides to apply for 
differing soil conditions; list of weed resistance/ 
susceptibility; and, recommendations on time of application. 

B. 	 A weed control extens~vn specialist from the University of 
California spent 90 days as consultant with the program at 
various sites in Latin America. His efforts were instru­
mental in crystallizing utilization of research, particu­
larly with regard to organizing, selecting and preparing 
data for inclusion in the above-mentioned recommendation 
sheet~. 

C. 	 In-field project staff members have assisted in the organi­
zation, and participated in the presentation, of weed control 
short courses in most of the eight countries where the pro­
ject has been active. Similar short courses were also con­
ducted in Brazil, Paraguay, Bolivia and Peru early in 1971 at 
the request of AID/Washington. Subject :~atter covered back­
ground basics and stressed safety in the correct use of 
herbicides and application equipment. Host-country counter­
parts have been actively involved in all phases of these ' 
sessions. 

F. 	 Statement of Expenditur~s and Contractor Resourc9s 

Estimated Costs: 
Funding Through FY 70 $1,013,509 
Funding Fiscal FY 71 (April 1, 1971 to Harch 30, 1972) 369,000 

(April 1, 1972 to June 30, 1972) 92,250 

Status of Project 

Progress towards the stated objectives has been excellent, consi­
dering the time the program has been operating in the field, accord­
ing to a reviewer of the field activities. Research in progress 
has demonstrated the value of the program. The program leader in, 
the field; has the freedom and exercises it to get the job done as 
he sees it. Everyone seems to understand the organizational cbject­
~ves o~ ,the project and, appears to be in hB:l'IllOny wi t~, ~ t,., _ 

The Oregon State University \Oleed control staff is well recognized 
internationally for its competence, quality and strength. Its com;:le­
tence has been further enhanced by the cooperative relationship 
developed with the University of Hawaii. The staffs of the two 
Universities represent one of the largest and one of the best known 
sources of competency on the biophysical aspects of weed control. 
This competency is backed by a strong graduate training program, 
particularly at O.S.U. where about twenty percent of the weed control 
graduate students in the U.S. are enrolled. 



l2 

G. Work Plan and Bud~et Forecast for Cornine Year 

Tho major emphasis of the project in Central America, Colombia, and 
Ecuador will be to continue the development of competent research 
staffs in weed control, help organize a coordinated research program 
on the major weed ?roblems and encourage improved weed control as a 
rart of the production program for the principal food crops. Greater 
emphasis will be placed on establishing the concept of improved 
weed control as an integral p~rt of the production package. This 
will require close coordination with the various crop production 

re~earch projects. 


So far the major efforts of the contract have been devoted to the 
primary food crops, such as rice and corn. It is anticipated that 
greater emphasis "Till be placed on improving forage production through 
bush and other weed control on pastures and ranges. 

In order to determine the feasibility of developing recomnendations 
for improved weed control that are broadly applicable in areas of 
similar crop production, a series of coordinated re~earch projects 
covering selected locations throughout the countries cooperating 
under this contract Hill be established. Emphasis "Till be placed on 
the most promising practices that have been developed for the pri ­
mary food crops. Initial emphasis will be placed un major crops, 
such as corn and rice. This research will be organized and co­
ordinated under the leadership of' the technical support section 
of the central staff at Corvallis. 

Survey work has been done in some Asi2n countries. If sufficient 
pudget is supplied, the work Hill be :...·l~rcased in selected countries. 
In each case the cooperation of other agencies such as FAO ,~i.ll be 
solicited. 

The effort made so far in organizing professional societies to act as 
vehicles for the exchange of information and initiating action programs 
to speed the adoption of modern weed control technology, will be con­
tinued. 

Research support by the central staff, to develop new solutions to 
weed problems that have defied efficient control methods, will be 
continued and intensified. 

The exchange of information through INFOLETTER and other publica­
tion projects by the central staff and in each country by the region­

--_' __ .L '-~..l~~eT.Mll h", f'nnt.inued. 



COLOMBIA 

The major effort Will be toward completing the programs now in 
progress and to aid the counterparts to take over the entire 
leadership of the comprehensive research network that has been 
established with the intention of starting phase-out of assistance. 

ECUAOOR AND PANAMA 

This project is in the early phases of establishing effective 
research programs by counterparts training and establishment of 
coordinated research programs. The major efforts will be directed 
toward developing the staff and research programs to a full func­
tional basis by the enu of the year. Work will be concentrated on 
rice and corn. 

CENTRAL AHERICA eEl Salvador, Guatemala, Honduras and Costa Rica) 

Initial counterpart selection and establishment of research 
efforts has been completed in each count~. The activity in the 
coming year \fill be devoted to developing the ne\-l counterparts 
into a netHork of trained staff Hith cooperative research efforts 
covering the Central American Republics. In El Salvador, Hhere 
the first \-lork Has initiated, staff training and research results 
are now adequate to aid in the development of extension functions. 

JiAl-lAII 

The subcontract program \OJ'i th the Universi ty of Hawaii will be 
continued Hith the primary effort devoted to consultant help in 
pasture and range programs for the Latin American p~ojects. Ex­
ploring ne\-l practices for Heed control in rice, co~n and sorghuln 
will be expanded from a limited start this past year. Special pro­
jects on the cQntrol of nutsedge Cyperus sp. will be continued. 

MIf:sl0N SUPPORT 

Assistance \.ill be provided AID missions to back-stop their needs 
in weed control to the extent the budget will permit. Short courses 
were presented in six locations in South America this past year in 
support of mission programs in addition to TDY duty to Peru by Dr. 
Cardenas, project leader in Colombia. 

World-wide Scope: 

The OSU progr2n can be extended specifically or ~enerally to other AID . F ,0

reg10ns. or example, on aquatic weeds in Southeast Asia or on rice 
and pasture Heeds in Africa. _' 

~he OSU project procedure is particularly effective in three areas: (a) 
developing effective local institutions, (b) encouraging leadership and 
(c) promoting cooperative relationships in each country. Mainly, in: 
country result~ have been accotllplished by training local goverrunent 
research institution staffs in modern weed control methods and then help­
ing to develop effective research programs involving the personnel
trained. 



Tent.ative Budgets for Alterriatives of t!Jcpansion of Program: 

The 	 following pages present budgets f9r 1972 to 1976: 
A. 	 Continue current program. 

B. 	 Continue current program plus the addition of a two-man 
expansion in Latin America. 

C. 	 Continue current program and three-man expansion in South­
east Asia. 

D. 	 Continue current program and expansion' in l,atin America and 
in Southeast Asia. 
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SUMMARY OF BUOOE;T ALTERNATIVES 

1971-72 1972-73 1973-74 1974-75 1975-76 TOTAL 

BUOOET A: 
Continue Current Program $404,088 $428,635 $454,829 $482,780 $512,614 $2,282,946 

BUP1ETS A + B 
Continue Current Program + Addition 
of 2-man Expansion in Latin America 469,069 493,02L!· 518,901 550,777 .584,794 2,616,565 

BUOOETS A + C 
Continue Current Program _ Addition 
of 3-man Expansion in Southeast Asia 448, 408 503,582 562,254 580,485 616,399 2,711,128 

BUrGETS A + B + C: 
Continue Current Program + Expansion in 
Latin America + Expansion in Southeast ASia 513,389 567,971 626,326 648,482 688,579 3,044,747 

~udget - Page 1 
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BUDGET A - CONTINUE CURRENT PROGRAH 

1971-72 1972-73 1973-74 1974-75 1975-76 TOTAL 

SALARIES AND WAGES: 

Administration $ 61,620 $ 65,934 $ 70,549 $ 75,487 $ 80,772 $ 354,352 

Oregon Bac~-up Research 39,014 41,745 44,667 47,793 51,138 . 224,357 

Information Services 44,976 48,124 51,493 55,097 58,954 258,644 

: Latin American Staff 52,687 56,375 60,302 64,544 69,062 302,990 

Subtotal $198,297 $212,178 $227,031 $242,921 $259,926 $1;140,353 

PAYROLL ASSESSMENTS (~ $ 23,795 $ 25,462 $ 27,244 ,$ 29,150 $ 31,191 $ 136,842 

INDIRECT COSTS: 

On-Campus (45%) 65,524, 70,111 75,019" 80,270 85,889 376,813 
Off-C~mpus (25%) 13,172 14,094 15,080 16,136 17,265 75,747 

--TRAVEL AND ALLOWANCES 41,800 43,890 46,084 48,388 50,807 230,969 

EQUIPMENT 5,000 5,250 5,513 5,789 6,078 27',630 

HAWAII SUBCONTRACT 15,000 15,000 15,000 15,000, 15,000 75,000 

OTHER DIRECT COSTS 41,500 42,650 --ll,858 45,126 46,458 219,592 

TOTALS $404,088 $428,635 $4,54,829 $482,780 $512,614 $2,282,946 

Budget - Page 2 
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BUDGET - POTENTIAL LATIN A}ffiRCIAN EXPANSION PROGRP~ 

1971-72 1972-71 1971-74 1974-75 1975-76 TOTAL 

SALARIES AND WAGES: 

Agronomist A $14,300 $15,301 $16,372 $17,518 $18,744- $ 82,235 

Agronomist B (t first year) 7,150 15,301 16,372 17,518 18,744 75,085 

Subtotal $21,450 $30,602 $32,744 $35,036 $37,488 $ 157,320 

PAYROLL ASSESS-lENT S (12%) 2,574 3,672 3,929 4,204 4,499 18,878 . 

INDIRECT COSTS: 

On-Campus (45%) 4,826 4,826 

Off-Campsu (25%) 2,681 7,650 8,186 8,759 9,372 36,648 

TRAVEL AND ALLOl,oJ'ANCES 10,200 13,390 13,984 L4,607 15,261 67,442 

mUlE-lENT 5,000 6,000 2,000 2,000 2,000 17,000 

OTHER DIRECT COSTS 18,2'50 1,075 3,229 3,391 3.560 '31,505 

TOTALS $64,987 $64,389 $64,072 $67,997 $72,180 $ 333,619 

Budget - Page 3 
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BUDGET C - POTENTIAL SOUTHEAST ASIA EXPANSION PROGRAM 

SALARIES AND WAGES: 

Agronomist A 

Agronomist B 

Agronomist C 

PAYROLL ASSESSMENTS (12%) 

INDIRECT cosrs 

On-Campus (45~) 

Off-Campus (25~) 

TRAVEL AND ALWWANCES 

EQUIP~1ENT 

___ e ____ •OTHER DIRECT COSTS 

Subtotal 

TOTALS 


1971-72 


$ 14,300 


$ 14,300 

1,716 

3,217 

1,787 

6,800 

5,000 

11,500 

$ 44,320 

1972-73 

$ 15,301 
-

14,300 

$ 29,601 

3,552 

3,217 

5,612 

13,890 

6,000 

13,075 

.$ 74,947 

1973-74 

$ 16,372 

15,301 

14,300 

$ 45,973 

,5,516 

3,217 

9,706 

21,284 

7,000 

14,729 

$107,425 

1974-75 

$ 17,518 

16,372 

15,301 

$ 49,191 

5,903 

12,298 

22,197 

3,150 

4,966 

$ 97,705 

1975-76 

$ 18,744 

17,518.::. 

16,372 

$ 52,6)4 

6,316 

13,159 

23,155­

3,307 

5,214 

$103,785 

TOTAL 


$ 	 82,235 

63,491 

45,973 

$ 191.699 

23,003 

9,651 

42,562 

87,326 

24,457 

49,484 

$ 428,182 

Budget - Page 4 




