
Pli·AAJ-. eU­, 

- ·12 -

Improvement of Tropical Production of Beans 
and Co'"'peas ThroulJh Disease and Insect Control 
(Extension) - University of Puer.to Rico 

Subcommittee: Dr. Maurice Peterson, Chairman, Drs. Max Milner, 

B. S. Schweigert and Robert Whitney. 

This propoEal is for an extension of present research to October 1978 

with estimated fnnding ·level of $1,157,000 for the 31 month period. 

Dr. Peterson appraised the current project and proposed extension 

.indicating thp. subcommittee generally agreed continuation is justified. 

He noted tha'c RAe approved this project January 8-9, 1973 witl1 provisions 

t~at screen~nu of breeding material for selected nutritive components be 

inco~orated jn the project activity. Specific concerns expressed then 

include (1) methionine con~ent of beans and cowpeas, (2) toxicants in 

these species, and (3) socio-e~onomic issues associated with protein 

strategy ana. cbanges in consumption patterns. He e:<pressed the sUb­

committee's serious concern that these recommendations, and particularly 

those relating to nutritional factors, are not recognized in either the 

progress report or future work plan. 

Dr. Peterson suggested greater progress could be expected by narrowing 

the objectives rather than broadening the scope of \-lork to include other 

grain legume species as recommended in the "general appraisal." In 

Bupport, he poi;lted out that area yields of grain. legumes have been 
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essentially static (440 to 480 kg/ha) while cereal yields have increased 

50\ during the 1950-70 decades. Seve~al basic problems impeding 

improv€men~ have been identified, such as high flower abortion and lack 

of fertili~~r respon~~. Also, grain legumes include many distinct crop 

species which require separate breeding programs in. contrast to rice 

or wheat. The project attempts to address all these problems but he 

suggested it is unrealistic to expect much progress from such a broad 

effort. 

Dr. Peterson indicated it woula. be presumptiousarid not possible to sugge~t 

priorities lin the basis of information in the reports, but he did offer 

·some general comments. Specifically, he noted the virology work appears 

almost indepe~dent and asked, if it is intended to identify which diseaees 

are most important, then what is to be done with the results? Similarly, 

he asked what the nematode work is intended to accomplish. He noted breedin~ 

for resistance is not planned even when' chemical control seems impractica,l. 

Because each crop species becomes dissected into' several programs for 

developing resistance to the complex of virus, fungus and bacterial 

diseases, insects, ar.d nematodes, and is further complicated by classes of 

varieties, he suggested the project be strengthpned with more promise for 

progress by including only the two crops, dry beans and cowpeas, with 

emphasis only on' the major diseases and insects. Arrangements to share some 
, which may be 

of the specific objectives/difficult to attain in Puerto Rico,with u.S. 

institutions having appropriate faciliti3s were suggested. These would 

i~clude nutritional qualities as well as environmental limitations 

encountered in maintaining pure breeding lines•. 
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Dr. Schweigert expressed agreement with the report and complimented 

Dr. Peterson on the analysis. He ~urther emphasized developing or ~imiting 

priorities for emphasis. He reported the project manager has been 

responsive to the nutrition and toxicant questions and is including these 

con~iderat~ons in proper perspective. 

Dr. Whitney noted that some germ plasm having disease and insect resistance 

has been relc3sed and distributed and suggested that some emphasis be shifted 

to genetics aud breeding to further pursue this objective with these improved 

materials. He emphasized th~t close cooperation among scientists in the 

·!arious disciplines would be necessary to achieve the objectives and release 

improved varieties. 

Dr. Milner ineicated trypsin determinations may be more difficult, but 

methiol.ine could be easily eva~uated by anyone having a basic bio-chemical 

facility. Dr. Schweigert indicated he did not believe all toxicants could 

be handled as, aasily as antitrypsin, which is one type, but that thrC''.lgh 

breedi~g ono could increase or decrease negative nutrition 'factors as 

well. 

Mr. K~ith Byergo, TA/AGR, reported that work on the nutrition' aspects 

and specifically methionine is being done at the University of Wisconsin 

in close coot'dination with this project. He agreed with suggestions that 

limiting the work to a few varieties would be beneficial, and explained 

that the bre,ecliHg efforts with a wide range of other varieties are only 
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to locate ~~sist~nce gen~s which can be transferred into the common 

bean. Results of viral resistance studies are being fed into th.~ 

breeding pro~rams as quicklY as. possible for developing resistance. 

Close coordination hasalm developed among the breeeers and pathologists 

working o~ fungus and bacterial diseases. He noted that at the recent 

beans an~ ~owpeas workshop in Columbia it was suggested consideration be 

given to developing genetic resistance to the white fly vector. Close 

coordination of related work at CIAT, in Honduras, and other areas is 

in progress. 

Dr. Peterson asked if it woulp be desirable to AID to convene a workshop 

of U.S. breedf'rs in Puerto Rico to determine if parts of this t.otal 

problem should be portioned out to address them with more talent than i~ 

available at the present. Mr. Byergo indicated there would be some merit 

in this, but since tbe emphasis is.on tropical aspects of ~~e problem the 

potential of this procedure would be limited even though there are . . 

techniques and expertise available in the U.S. 

Dr. Baird ir.cHcaten that CIAT has responsibility among the International 

Centers netwc..rl. for dry beans. Michigan State University has close 

coordination ill their work with CIA·.!'. He also reported a consortium of 

U.S. universities is being considered in this area and.should include 

the University of Puerto Rico for disease and insect problems particularly 

in view of their location and developing expertise. 

http:netwc..rl
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Motion: Tilat the project be approved with the understandin9 that: 

(a) 	 The contractor sharpen the focus of the project 

on fewer and higher priority objectives, and 

(b) 	 AID take appropriate steps to coordinate the 

project activities at PuertO Rico with research on 

grain legumes at various u.s. universities and eIAT. 

Moved by Dr. M. Peterson; seconded 


~~: Unanimous approval. 




Thi5 pX'oject: ~us Ei,ul:.lllitte:1 for ~-el !.ie\l But ",vithheld from discussiol1 
at the n:CGc r(lef~tL'1.g o~, OWJber. .~6, 1912 because of lJe'll develop:ne.nt:~.:; wtli.ch 
suggested the acfJj;snbili I;y of :r.cst.n1Ctu):'.ing the prc:posal. A.,e, dciginally 
conceb-ed, .:i.t ~:],~S to he a COCiXlri;l'cive pZ"<:)ject he·'~>.r;el", ~.:h(? Univ"e.rSi'bj of 
Pue..'ct.o Rico and tl1e UST1~, wi.th t::\'!\ch. ac;£d.r:~')<::r.i .1.' :-l1in~l.stratiW,! ~pon.sjbi]:i.ty 
~d.t.h.ii.i their n~spactive ,~.1xeas of e::: ~?:: ':~· I,.. i.:,:<:: as C,1.'It..linEit .:in me origiJi.ll 
stl1:mi.ssic~) (dai:ed Sf;-;P,t'J;~; :::/:;tl:' )tlj. J.l.S llOil prcl[.ored, tl ~e af.!J:nirJ.s-cratj .ve 
responsibilit~,· ::<" 1: the f,(l"(.jeC'l: '},:ouJ.<J be qiv"\:!l1 '.:0 t! ,., Universit-:.'! of PUE'.rto 
Rico \vith }~(~l (JSDA pe.t".s(mnE~l p~\.~:t~icipai::.f)19 as ~~·s of tb8 UPR r-71SeF.u'ch 

team. 'l1}us t·,•. n :ld h:;- l)'I).x;:r:l 13$.<;, t:l1e exis: i.~·lg \;1xrcmgerl'ent with t1:1'2 Un.i.-:re.rsii:y 
of Neb:l"aska in t:Le hiqhly S1J.CC'esafl.'l \\rhl ';,.:u· i·rhp.;lt :i.!1f.'l"'OVEi.iI''!..'1t proj,':(.'t. 
In that Ca!.:e : the admill i st.ra,t.ive respc.ns.ihili:l:y for tlie project r(~~ts \<7.lth 
the Univarni ty r altl~o'..~Jh 011f~ of t.b.e p".c:b ...~ipal sc;~5:el'lti~Tl:~ is ,znploye.d by, 
the USlli\. 

!3ince its inception liearly ten ye:l~S ago, the l:agional grain If:'Jurf(~ 
(plllse) impl..""OveI('/==:nt pJ:ojec;c, conducb'2>:l W~(~E'.J: a PJ!,sJ\. t,lith the USOA jj1 India 
and Irc.n and la:!;:.er in l'ue1"to Rico, has l ""!tle significant p.mgress. It 
cnabl(':d Lrrl1.o. to dtwelop a sck~~t.ific:: r..: I ' :;'<~ fC?l' an alil-Infl.J..3; pU1Sl? r~.:!at'"ch 
program and D t: the s~m'\e tliW') F.U:<:;l·'Jicied. 'b ~ '::hnic.:.'"\l aSGistance to the O'.~ur!tr'll 5 

operati0J.1ci !),c\:.iv.iti.~13. It pl'""C')vlded Ix; n Nith essentially the ~":£ll~ kind 
of BUPP0l.i: in suffi.cient d<:;,Yl:h ti'..:lt tbe I~.o has c1!2ciderj r.o U<3e Iran, 
begilll1.1.ru] in 1973, as a trainil'lg bc'l13e £( 1;: pl.llse research ....,orkers in tr.:at 
PClrt.: of: tl).e ~.tJrld. rt. P.8S likewise br.::ell helpf-ul to the University of Puerto 
Ric.o in -::he rO').r'3 tt·.an t~·~ years thi:r!: tll.!! iJ7?R has been actively engngee. in 
this clctivity• 

T.n addition to the aOOve, inc:.~*.(d research and training support to 
the major food l~'gt'1lTes on an internatiOllill ba.sis io gl:'aduaJ ly. baing real.i2ed. 
To date, resp:m.sib.i1ity for d6'~i 01c:lJ?ing i ntar,national l~b.rQ.'rlcS on rrajor 
legurr:es has r.ee.n aS13Ul:ced bl' t.he inr::1:i.tul :.i.cns liGted l:elaol: 

http:begilll1.1.ru
http:la:!;:.er
http:i.!1f.'l"'OVEi.iI
http:af.!J:nirJ.s-cratj.ve
http:origiJi.ll
http:pon.sjbi]:i.ty
http:develop:ne.nt


Pigeon peas I€HlSAT - Ino la, 

Qhicw\':£,cas .IGRrs..~x - Indt a 

Dl.-y b:~~.nl..~ CI~r - Cola.r{ln ll .• ? 


CowI:~aG Ir.l~":. - Nigerir... 

~hmsr~'aam; i\\lRCi.;** .- ':tl;:u. ' m 

Soybe.:!.os US(.\. - U',dvers U.:.' of 


T.liLiJ·' : 1.9 

l'ollndations 

-------- .------_._----_.__._.. -------_.__.. _.. _.. _------.:.­
Flrct:he:r as~:;ig!-;rr.rf?nt:s for COJp,r-'!'t:\::rti ;~ :l.~·yt.(l!n!.:lt:i.on.al t ex:xI legure i rrpro'JO'­

m:;~1t a.rE: ell.1~cted to follc1ilf. :~' :'.i . t '·.·i.nll.l' needing att.entir.)l'l. are g.r.'Ot,mdnut.s l 
peas, broadI::>i?ans ~nd le.tttUn in. that nr der of priority. It: is e..~~cted 
tba:t thG! C(~ '~\' . J .:u. br.J prc.rrrid.i.lJ:·!. a ;c,:;;tj.(.\na .!.. ~ ;eor a (xQxciinatG,.l ef.fo:(.t on these 
crops w.i:t:h.in. t .be l'lGxl: 18'::X' • 9.h!.1!:i, the c:.::-:ll'Cf.'...onent:s ure .1:e.L'1.g t;!stablis.bed for 
iIlteJ."!li: tic·J'}i":'.: !.:yst.~::tils or. ll(: twol::k!Jj for 1l 1 ~t.?ik'"'d r€~se<"u:r..:h ;md trruning f01' tr.i!'3 

~ljor fox) 16~.J1.'EI";8r as "]0.6 dc·ne i:or ~oJhe,;! ':., ' C.O:!:'Xi., ;d.C:~1 and y.:.~G rc:;C'..e,ntly fo::: 
ECirghuIJl, rn.i.lll:!i.: ano. barleY.. 

'l'h8E0 l'le{v &/.~t..i.V'.itie:::; in thf:) inter. (,atio!"...::'11 fi,!!ld .t-ela.ting to food 
legtlll19 iIrl?rOvi:!r<'l':lni:, and related develop' J~l.lts vlhich are likely to take place, 
have o:'l.ll;:;ed 'J~/...'\~;R O'ler: the la~li: 12 i.:o .1.5 rconths to t:a!~e a ne~] look at the 
role,, ' cl'f - 1\ T D' .... , .. .. ·l:"'-.I..'l"'···U•. 1cr · ' i,· ·!- · 1 .. "'_ ,.... ...\,;,;t:)...;..:rJ..L.~..''''r.'''-.·.·,~ll n"1 tl11e _ ~ood legl n-.~~ ....;l.........::·.. l·O'·''''·! "~i_ f;e,'d
.: .. , .... . .....in ..L:I\,.l. \'V· ";'1 ,\! u l ... J.. ..\.&.:;:•• \.... : .. • :.J.. 

It is p.i':ed.6e~y c'0GaU£l.:! of. 'the;:,€) Clevelo ;. 11.~1tS 1:J'l.at TAlAGR has narro:;!:rl its 
£OC'l)S to c;~ specific a:rea of l.\c:rti'\d:t"l 'v·h ,i.ch is of high p.riority I holds 
P.l."C!ITlis:.~ of a brroktl)rol.lgh, ~X'rl for whicl'l 'C.he.rPue:rto Rico research te.-'ll.U 
}'l..as a current adv-ant.:.ge in (~;<,q?edenca f.I 'Id capability. The selected Draa 
of act.iv:i.ty is c::onf.i.nad to diseases ana .1.1Jsects of .b3ans, c:o!,o,'fo"8r.lS and 
relat.ed 'Y.ri ld legurres. BoUt beans and C :Mpeas h3.ve high CO'..fJ.Surrer accepta­
bility ar,r.l are basically '(,ie11 adapted t ·) the t.ropics. Any inprovem::ntsrfl-lr 
breakth.'i."".Juf3hs in vll:u,s or other disease ::Qrri:rol \'JOulc.1 be illlnediately utilized 
by inteJ."Il';.\tio!l;'ll research C,?i".Ir.I::!l:S and i ':1 in.terestJ?JJ. COlmtry prcgr.ams. 

In thiB cri.tical at'ea of di.z.~~ase '-Ind insect control, nost of the 
tedmical ';?;'I.;tx;".ctd.ee, lli'Jt:i:vaticll1 and fac i.lities, as well as the i:.L"Opical 
roil and clinv.:'Ltic e.nvirornr~- 'l'he ne.w;:l,').t, alr(?.ady ; }{l.st in P11~O Rico. 
legurre project with the tJa.i."II"'a'rsity of r. ':rOO Rico \llill o:lpitalize not 

*CG-- ('...ol1stl1't:ative ~ of ¥'Orl~1 Donors for Agricultural Th=sea...-rch 

http:I.;tx;".ctd.ee
http:relat.ed
http:c:o!,o,'fo"8r.lS
http:act.iv:i.ty
http:adv-ant.:.ge
http:1:J'l.at
http:w.i:t:h.in
http:prc.rrrid.i.lJ
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The lli:ljor ol:jectbTt-1 of. this p:roQc.I,·:t. is to :L'rlv':stigate the natUre . 
and o:.'\l1tr.t~1 of disea 'es of tJi~ t.iopfcs 'me st1bt.:r.\)pic:s (virus, l5ae::teria.l, 
fungae, 'llE!lnatcdes (nd :rd.crOp'l::' ~mltl.) m'rl ,l'::~lah~ insects. wnefe ~ssibrE:l 
ircprovecl pIarll:. p.:pl.1.a:I:J:.ons with I!:pecif;' r: or nB.lltiple resiStance ~/im be 
df~lTelop.?d by tl'te J?L1e:t:,tO llieD tp....am and 11:.\de available djirectly :to interested 
de :.>eloping cX)1.1nbdes o:r. th:rot 9h ii"J.'IJ.;\ ll"!'i.Il.'"nti.tion,;d nE:yet.Jor.k. NE..'W' bl:eeQ:i!ng 
approaches will b,~ e'll'1J?lc~ed, e.9., the '\£~El of c.:hem...,stsrilants and cytPB]~a:Sl1liq 
ITL=lie ste:r.iJj:L-y to e:f:fi:-..c:t 1'f.l:ldl'illiit1 recc~lt; , nations in the seq:re9·c.:t.i..l1g .pot?ula­ ..tions simi.li..'X to wh"tt: 1~~ beiu9 c.'x.t:.t'.!.nsi"'~ly accan~.~E. t\l ~ l~ in sor9hllm..iJipr'O're­
ment und is well 'l.'mdl:;'J:' ' '{fly vIith d .c:e, ,. :~ .·e::.t cl~:>d hurley. 'J,?l\l~ I them '(,'Ould 
!-.co:> C!" "~ .. ~) -i I.~- :I;c· '''';·l· "V F;''' : '' ;"). ' ., ' " ' n<. ",'1('1 • '0 r·t: ··nt"''':ol i""vo'~,,;"'gv.:; a •. ,t...I.I.l.lg •• Dl..I;,!l. t !.. .:.~•• p.. . :Lnru". G· .. ,,J ...... .... L r.il.S~. dr·. ,~ ,:":.l.. ,1.["l€... O./l.... . •• 1~. , ... , 

prinB.dJ.y r1('\nt. l:n:et"itLl.lg and 1;);: ;'I~IJf'i:l.th:: Jc9Y. 

~.lY.:: p:r:,' ·J(.: .t': e.sti.\w..t:c 1.£1 'i;;'JE:l: ,,,it.h:ln five year.s t.he project v'ilL La.'iJ'.3 
nude sw:f:,ic:Lc·"· ;: Pl.x',·j.t ').:1~: t!'!,~t: a lTr-l-jCt:c t t:xt c:c all of this acti vity IXlulrl 
be asBun~l hy th:.: :r. ~~~;II)I:l:n!:~:ible i."1t(:~'lrJ.tj ::n;:\l ee.nb7.'.r::'l {cml' I lXTi,\, ICR1SA1', 
Irutt a.n~'1 1X\i~1X:) 01' by BCtm~ ..)f t:l't£: IT'Ore ixl vam:ed de\I'f..:!lop.Lig COl.<rli.:ri,(::s ;~i\)'ch 
as Colcsli:-!.a, T~:t.·<:ud.lr H:i"::l'e:ria ,,-nod Ir~diQ. . 'T':n:ls p!\")g'7C:i38 will h-; in the fc,"c.m 
of inQ?l·oV't!c.1 v:r.:t:iei:,ic.l.::; 'V.0~t:h ';lUpe:do);" di,s' ': ~.~~e and re1C'.b:~1 inse<.."i: resist.anee 
",hich h&v~ t.he pot:":ntial :Eo'c }:).:;;cc),n:!.1lg r,.:'::"."lly.:mUcal1y cc:ropei.:itive. with t_f-:le 

I 
mJ...~ Fopl.l1.I-l:;~ and nr:u:<~ (~~~..n~i')ely 9l:i:Z'l)" C0.:tP.2~ C'COf IS. 

Mdel·jdl.I£~j~lr.:r.~~nba~ 1?.L: 
'l~'1e PJ.\7.fO!:\o-:11 af:i d ,:.'I-JcriLy'=:j in 1:he ColJ.a'lin?,' P.l'~oject St.:ltem:mt \rTdS . 

rev:i.e\·jl;(1 by U1(! In 1:·.•.~X'..·HIJreau 'l~.\(!hnic.~l '::Oi mi,!:tee on Cctob<=>..r 17., 1972, and 
on Nr.'Jvernoer 13 it ~7m; relJie~-reiJ. and app~ o Vl'i! by ruG:! as indicated in the 
fOre<";1oino; Supplemo..nt. In accor&mce wi 1:11 the RTC:C recolT.\'leJ1datioos I T'P./N5R 
is in th3 pJ):Jee9s C.f. '\>.Ut'ldng out. 1I1i.t.h 1: I!."~rto Ri.co and the tEIl'1\ de·tails fo!.' 
a c:o:nsolidated vX)rk plan arid nam:ing Pllf~ ri:.o Rico 'L"niversity as the admini­
s"trab.:n:- of t.ne p:c:()jcct. ~tzuJ.s O!:\ til.!' \r;or.-k plan, managerial an:aTlgen~.nt 
and \1l1.ifit:.y.1 budget w:i.ll br:! pr.'Ci\r;i.c1ed to . :h~ Imc in advcmce of the January, 
1973 lnl::etin;}·. 

http:an:aTlgen~.nt
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A. PROJECT SUMMARY 

1. 	 Stat.ictice.l 

Project T.i.tle: 

New or Extension: 

Contr12.ctors: 

Pdncinal 
Investi~tors: 

Dure:!:.ion: 

Total 

ful"lj.:h!lli .1; :,: 
F.i Elc8.l )'e9.r[,:------..~--

PROJEC'r S'l'AT: :.'iE.L~T 

Submitted: Sel'tE.:nber 2e, 19'(2 
Amender.l*: NoveMber 16. 1972 

Improvement of Tropical Production of E.;:ans 
and COHpear. Through Disease and Insect Coutrol 

New Project 

College of ,.grj.culture, the Uni versi tyot' 
Puerto Rico (upn) , Mayuguc.~, Puerto '';'(;0 Mel 

the U. S. De r~artment 01' }\BricuJ.. t UJ.'e 

Dr, Julio Di.rd, B':!an Pn::-,olog1st 

Univp.rsity ()f Puer'tr; nice. 


Dot', Vlolter ·.:u.ser. FuthoJ.ogist, Plllnt Breeder 
Dr, Nad.er V ',.\ili, l'J.an·~. Breeder, Pathclogi st 
U, S, Depa:r:: ':lc;:).t c,f Ag:dcuUure 

$1 .;,., /; 70r. 
,.J.,1'1 	,I). 

19'( 3 (G 1.']I)s :~,C')O ?~O*;f
' • .J...J 

197h 	 1'(5 ,~·~7~~i:.a 
19'/';-	 3j5,Oe,) 
19'16 	 365,000 
J9Tr 	 375,000 
19'(8 (6 195,000r:1Ot~ 

* Page 	1. only (see Addendul'l to t(II'egoing f,upplement). 

.t* $250,330' for 18-1<lOnth ini"Cle.J. :·.'llmUng of UPR can t:~'llct (Je.n. 1, 1973 
to JW1e 30, 19'(4); $175,3'(5 for 12-1WlIth fUIlding c r USDA PAGA (July 1, 
19'{3 to June 30, 19'74), Costs are mt·;'ged for subsequent years. 

NOTE: Duration proposed by '1'.4./AGR prj or to RIGe review, At its meeting 
on November 13, hc\-,'ever, RIGC l'eCOnuD( 'Ided approval for thre~ years, with 
further funding cIJ"ltingent upon a l'e'·iew of progress dUl1ilfg tWe ·tliird 
year. 
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p. 2 

2. Narrative 

One of the most prornbing ~lay3 0:;.' increasing protein fo",' turnan 
consumption :in the developing cOtmtrL:3 is through an increased prodl1ction 
of edible lE:gumes such as beems and c J~"p8a:J. They are high in ass:iJnilable 
protein and t:·\Us a good substitute fco:' less readily available, more costly 
animal products. Beans and. c01:1peas a ''2; alread:r common items in the con­
sumption patterns of most of the Ameri.c;as as well as many countriC:'5 of 
Afdcn and A:3ia. 'l'he:i.r more 8xtensiv'; use is li.mited onl;y by a. lack of 
udequate production. It is gcnercLlly I3.greed tbaL t.he ll1o::;t serious factol'S 
1;:hich have limited higher yields and ,!',l".~ater product:i.on in this gruup of 
crops are di3eases, ne,"j'\atod~3 and. ins;'ct pests. III fact, diseases and. 
pests have r.orltin'..led to so rejucf~ the .fields of these crops that _i_!l II1I3.ny 

aro.:1S they are nOl'I produced only for ::'.lbsistencc. 

Prolifnin.:t:;r stucLi.es h;we indical·".i tho.t there are numerou~ cases of 
natm:<11 res:i.stanr. r3 to the major peatri :l:lri diseas'!s of the leguminous crops 
and that by the use of su~h st~lect:Lbll; in breeclin[!. p:'o~\l'ams pl',:'se,lL yields 
can l".3 p';~l;1tl,v increr.sed. In Puerrto ;1.c0 1 for eX3.l11pl€:, 30ybc:nn C!'OPs 
gr("J~m cc:r::3ecut.ively t.hroui?-;hout the yenr have p:coduccr1. ~lp'grCf~ate y:.elds of 
almcst. 10 y UjO -s:'Oll',d,3 0:: dry ,Sl'8.in per 1J,(,TI~. S.:;h:cL-::l\ ~)i~i;On p(~ar.; have 
;ri~J. :lc,i L~, 000 pour.rls of grail; 0 vel' a ,'i ':'.: F10nths pl.~·::Lod. There! L~ ppears to 
b'Z; litt.le doubt th<'l.t, 1;r.i.th ccmtrol of ·:li0e3.3e~, ;~r.o. inGecl:,s, hean end cOlI/pea 
yiel(~::.' '.,In ':;'9f/.."C,!J ell Lhese prociuctiOll .i'L~u:!'es pl'uv:i.ded ne",-:cs~)J.ry ;;.,S('onomic 
PJ:'llctiCf.'3 fGr lsr;·.l prepar.9.t.ion~ the U::l(~ of fertilh':e:.'s and 8enl c,i'I(;ncJ.ment~ 
weecl c"r..-:-,J:ol t...,d 5rr,!)l'QV'cd pJ.,'.:'.nt nu.tl"Li':m L:an be m:_,de awdlable. 

"'l'I'" ".HI 'lr ~il'J'J '.' .,J )' .,. -",' (II' I"t·,',!l I"rr') 'j., h" r·l'f~. {'1' t''''''. t '"\ <' r""L'Et' 1\~J.'-'1·"·'·11. \.' I."'\..'~" \ ••. , .... L.IJ ~\rt'~v .~... ,~ .... ...",\.. "", U \. ..:.. _ ...... , J •. \:,)o,J ...... J .... «..1.,_l..L 

popu:,_aLj (~~l:: C I' i.c,,)d J.l:p.lir.(.~' ;:).I:\:!.I)tcd i:," t.he tl"()~):i.csv pm-i:,j..::ularly b,:),?J.s 
[.r::t C:.:i;:.,,:;:;,n foI' i18.t.ural !3O'.lr..:r,s of I'i>:;;'s"t,c.i1ce to th,; lil 3.,j 01' d:i.~ea~~i:!::; and 
ir.:.:lE'ctf.~ ''''f\~J'::-i l:i'-'iU, ·:;hf;:i.i.~ ,[lrxhetiofJ. 1l,\erc rwh.lrr.l 1'8s:i stance ':;'in..'10t be 
fonnd. t v. ;~f~,-,ol1d n;~l.j:il· ob,jecVi.'!8 '.~iJ.l :(~ ~.o in';:~:.'t.it',r.\'~e '::;J~: devf~l(jp suit30le 
met.hods of d.if:ell!3::: vnrl .i.n8,:'-:::t. cr:m,]"ol. A f\U·t.:l~l' r~c;nrcn,,:,·'t of t.h,:; projer.:t 
,,.dJ.} be tr2:J.ning UPP~)o: t, t~o Pl't;F:~ret,[;:tmici?':" ',,12:- ,.\1.:1 '=xt.cnd thJ activ.l.tie 
firumced U-,~d(,;l' 1: lj::'~, C(jnt!'.J.(:~, -t:.,) dC"if;"', ";::'.. ,g v.:,.:.',l.r J_(~~; thr01J.~hcut the Hc,rld. 

1. Fru:\~c:.:. DE!£1cl"iption 3nd ;~\8.ckJ~::-v::i.d
'--'_"'''''-'''''''''...U''''''·.ww_-'''''''p • ..OH.. _" ............~ ~ •••• • ...... •...._·"'r •• _.. _.• I' ~ .• 


S~,l\r.:c 196'3, tloI.D. h!:\s h3!i p. 'PP'P, vrith ti'le o~:.oA. on edible J.c~t::!:\me 
iJnpI'ove''!1el~ll fll'~~t j.Jl h'&n, thcn in 11dia and Pu,erto Rtco, A~.'l !'C!:;;'.llt of. 
this war:,:, conDidErf\'bl~ p':'oL~!'e'j9 h,,)5 Lp'm mz,de in the j~nproye..mmt of these 
crop~l in Mia. The ~\cJ'l\' ::'s belag cori.inued by the GoverrunenLs of Iran and 
Il~ia and by tl-w ?AO. In Puel""Q RicC'. th,::, USi!l:. p't'oje(.'c, has released two 
virus r(,si~'lt.:tnt b~~.3,n'3. 0:1(; is reDid":!J::t t.u L!·.;; prindpe,l v;.l"JS 0: ::"ed 
beans and tht: otl.er resistant to the l.'rincipa1. v:L:rus of blaC'k oeems. 
Resist.ance has already been found t.o dur;~ing 'Jirus and to Golden yellow 
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viru3, t\'lO major viruses t.ransrnj.tt~d l:.y the \'lhite fly in beans and co\orpoas. 
Resistance has also been found to :1. 1 ::.tle-translfiitted virus disease of 
these crops. T\·;ent.y J.ines of beans a:-;d. cO~lPe.9.s are nOH under propagation 
for release as vurieties with resistance to one or more of these virus 
diseases. 

We nOtV' intend to di8cont.inue thE' A.I.D./PABA agreement which has 
been maintained \-;ith the USDA and to Lnitiate a cooperative USDA-University 
of Puerto Rico project on bean and cmipea improvement at Puerto !li.cu. 
The activities currently Undel'I19Y uncler t.he PASA in Puerto Rico i.·lill 1..>e­
come an int.egral [;i.'.rt of the eoopel'ai:. 'Ie project. 

A key project area of A. I.D. ~8~Ii.st.anc~e has been the improvement of 
basic food crops \~it.h emphasis or). hie i~ quality and higher le1'·31 i.tssimil­
able protein. Rcse8,:cc.h activ.i.ties Cl; 'T(;mtly arc support.eel 1'0:' t~\e 

dew~lopment of improved protein in .t-lh!L·rt., m~ize and so::,!/1tml. L LD. 
::oecogni7.es that inher('ntJ.y g.l'a.i.!l legJ""f's Hre a bettRr :3t.'TUr"ce of IJIB.nt 
protej.n for humr.o. conslLnpt..ion t.i1~\n tl ,(~ ce!'eals. 'rhey contaill 20 to 40 
pcrc€:nL IJrotein ('l,;nparc:c1 to t.he c:erer!. grains 'tlhich average only 1/1,. t.o 
1/2 this "r;ClLlnt.. jUr,n0i.1.g1.1 th(~:i'e ex:L:r~,;, t,; !JTE.8t po~eni',j.aJ_ for increD.sing 
present dc;y yields of th.::oe Cl'r)!),), vel.:" litt.le research 118.3 been dorLc on 
th':!:ll as ciA"pared. '::·0 that in t.ile cern:; crops. For this r()E180n, A.I.D w 

comdclers r'2~ie2:l.'d: itl the bu::ns ;ll1d ":I\':P~3!; tc be of v'~ry h5.gh pdority. 
'Phis Ho:d-: ~r5..11 el:rJi~)l'i :;(~ t:.. segfll(:'llt 01' 'l }1rogl"',m in legume development \-1:ll.ch 
is PSl'G 01' the r!.!spon'1ibjJU,y of tne.nternf:.t.i.cnal cents!':). 

3. "R.eJct"\,iCI', t J ~~;.:d.~,r~:,.n~·· :i\'ll'.)t~;·.1,:~·;:~~!-"e ____... " •• ,~"_~.~ .____ '_•._." '........................;.;t_. 


'!.'h8 Et'.:J.in 1,:gu;r'l~f:~ C(I:i;:"Li;~l:!·~~ a 1 :',j'-Jr fTO'U.[l of .rocd cr'ups on which 
rel':lU.vE:l~' very ~_i·~.t-.lc r~:2c~'.!·\;h h:=ts 'I'/~'~:n 1.lt'(1t;rtnken. 'l!hiL(~ the plant 
breed8rs ccnt:i !1u.r:d to stl'es~, ::"~fj~;r~'('c] ~',:1 i;]J:· :.mpro\· 8r.F;::·' , 0.'.' such cereals 
as \'~J'Jcatl' riee: (:0::',: ur.d sOl·gb\.';1~ 'tilt' g.L"aJ.. rl 1(:8:~::<;C;3 :; ·.~"\':·I to ·3 ve-:":f large 
HlJD.Su:ce neg'J_~!et",(L rn P<I.1:·t~ ),:·hir:; h'" ""OJ;O;' :: .; ;.JS(;CtL1:.:···.(;·:, ·-)f the fact that 
·tr.H~ c~·;rea13 :~\l\·;-:.y·s ~(1j'!:jt.~ Ll'l.'.f'·'~~; :~ 1 .'.T.·~ f{.'!J~l for mo~;t })\.~ople while the 
g!'uin J.(;gl),,-,:; ~i h;:'.1E~ ':;~ :"n com·;.Lf:i.'~r ,,"6. a; f:. Guppl'.:ll1ent :Ln Lheir diets. 

·rlH·cl.;.i.~ i,cut ::105'(. ~).c 7,jl(- t l"~f' j.e ~~ c:t': :~:,«,_:; I;Lr:: rf,a.JGr f vcd crop ..l 

'l'his ls .f~!.J (·;··!f;·d;. ··:h·:;l·'::V·:;l' lY;~:"Jl~:-J.E.! by .'1 s~c()nd(lry [.'11lnt~i.n8 c'£' a gr:l:Ln 
legtm18. ".:h':! rre.i_!1 J.(:!IT'.i,n!~p 'l.r(~ [-'.~:(ler 11.1~,r I~r()~'.t,e~i 8':; C:btr;h c~'ops 'oI!·d.ch 
make u:::e or' tl':at pm't of t:~" [;:ro~d.!·le ,:(l.~Jon :Ln , .. h o~h ':,h,~ la~cl is othenrise 
not e~:1ployed. i,-' 3u,=h l:Ltt::"e ~f.!.'OI":. i3 l'.l.pcnde,i ;::1 the it· cll1tur~i fer­
tilizers allcl bi.:: ..:hr::mi':~l:i te c·.mtl'ul \!':!SC,3 Er8 J'ar81y employed. In fact, 
famc:rs iii most :.iRY'ts of tho; \mr2.d f: ~~l t:lai:. any I'l'od~lci:,ion they may 
obtain from these Cr,)p:3 is a r.on,l.S ,.!' ich t.h"·~1 rIOU.1.d nrrt. other~,rise have 
enjoy·ed. Thus, tr({ditional1y far>'1"!r;, h::v'] been sntisfied HUh poor yields 
and have acne lUtlr;: to impro',e t!-.F.il.. 
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can prove effective. 
cone ontrated ef.fJont such a.1l descIlibed 

. for ~.!.D, input into a ~egt!lTle 

Present produc:t.;i.on :Levels in t.h~'.r:: grouI? of crops are ol'ten less 
than one-·fourth what pr.elirninal'Y t,ri(lls indicate they are capaBle of 
yielding 1'I'11en modern farm1.ng pract..ic~!s are introduced. 1"01' this reason, 
there is little doubt t.ha' ~ a M.gh l)$-\'·wof1' cun resUlt from A.JloD.' s 
support of a bean and cOl~-pell improvement; program. '1'he biggest constraint 
to producti.on a:!'~ diseases and :i.~lflecl : pests. Thus, research directed 
to'.'lard their eonl,l'ol it) of 1tilghest pd .ority. 

Rela.tion tiO O"tJher Itesearch____..1~__._..___._..._'_r...... ""... rf'\_t' ...__ ... 

'fhe new coope"·s.t-.Lve pro,iect l'Tit ~~ It.he Un:i.verB:it.y of Puerto Ri.co 
and t':le trOD), \'lill dj.:I:'.f.el' from ·the C\l r'[' ·~.nt A~I4n,/PASA ag.ceement "lith the 
USDA for gX'nin le,gllrne ~ITIpr'ovement in that :Lt Nill att.:tck a narro\omr 
sedor o,r the p);'oblem more intensely. r1'h0 USDA PASA , .a~ dealt ~llth a 
cons.V (;r.'lrJle Humber.' of ed:lble legume f:l grol'm in Asia, Af':C'ica, the Lati.l'1 
.l\rn c:c:LcB.{I c()uniil'je~3 Hnd in. th(J U. S~ A~ In la:rge measuH:, it was a project 
for t.he: ·:!oll·ection lmd screening of I:,b<;) principal edible grain legumes 
so th!:t t hey m:i ght bEl ee.. l SEll"re ... for I'ni:.l.\re breeding programs. Only ,8-

13ri\P.ll ~ ?rt. of tb?.t, prOer.'J1I1 (;011" j,f.; ted j;{I 'ljhe dev(~lopm(mt of resistance 
to d, is~L~ ':l e I3 D.nd pe(lt.s . 1:,:la this I) ) d. of the \vol.'k tbat ,'d.ll be c~mtinued 
anci. r.·l't!,p,ngth~necl·· unde:<' th e rH.:';J ~;:"iJ1 t·. :~' ''d . 'fhe ~.sirm pnrt.ion of the PASA 
prr.,gr·!;1111 :'1. D t. J{~; n I)'JC:r b":r thE: Ind~La.:·1 Government. ill 1 '.·f,~ ~: ,\cl. Iranian 
G(Jvern111errt in 1) '71. At t,lw~. t:i rll;~ f a C' olle ~; I,ion of ::lE:-lt;.rsl thousand 
edible J.et';ume oel ectionB WIl "l pr.J.l~ked "n 1. shipped to t.he TJSDA seerl stor~ge 
facil .1.U.es at. F01' t. (Jol.lin6 11;-. e:r :~ it i G (!,'l11l:le' · ;r!,:". :. t S 8 ge!m~.asm resource. 
It. ,dll be .:\w·,:l.1f-.bl '~ too t.!l:1.3 . (~('( V·J · : 'I, " · PI' ;ject.. 

, . 

~hYlti iJv :is ~ -: l ' :113.( j ' t. ! n" ~ A.. LD. ) t:.' sE:i..\:c~h under the ,1.8101 pt'oj ~ ct will 
deal V/::i.tb w J.::; t he ';.':[0 C:t ·Op .3~ beam (.I1 1d C(11~PS I;~. The pl'incipnl thrust 
OJ.' t.lh~ net.,. P",' r.).ieet ' 'oli·l.l b~ co f./c recr l' / 1' lines resistant 1:.0 the mC'ijoJ"
o.i ne;;n;·.)6 w 'ld PO'lt o (,1' t,hNH! t iW Cl'Oi. : " He:;ist:.ml'. var-.tet:i.er. ,v-ill be 
selected r.nd ): ecomhj r)ed i n ord.er to ' bt[;:i.Tl rn:.rterinls Hith muil:ljJ.ple 
l'esj.s-~t\nce ~I), ' ;, :t .~l t,3.':lbut,ion t.e .9.r.r.l 1.' . ,, 1'} l)y cooperating li.I .. D., M.s::;'ions, 
d(~'lelop;Ln~ ct1un-r,:rj el~ and the 1nter{lE·":.iona.l research i .nst,:i.;'Gutes. Because 
dise~.Dos and pef:rl,s ()i; t ' C:,9,:E1::' and COi'Jv:ns are the primary causes :for their 
low production level, these pY'obJ \'i (lf) r{IUS~, be att.acited ueJi'ore. other 
components in D. p.?:ckaged progi'EHll fOl increasing yield (e. g. fert :l.lizell 
usage and controlled agronomic pl"ar~tic:: es) Ear ct:.hat 
reason? it has been concluded n 
above can provide tho mo.x:imuITI ·returI·
develoj?m'mt effo:0t. 
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~t the present time, tht-1 Consulta l".ive Group on i[nt:ernatiorlal ,Agrfcul­

ttu'al Research (CG) ifl st,l.'\dying hm-J aC' t'quat.e a1',tent·j on, can best', be g:l.1len 

to the major food l~gvJues; :Jo~l'bcnns , ':l e"llIs, co"rpeas, pi geon peas, clUck­

, peas, lentils D,nd. mU:08 beans. It J.B A, LD.' s bel:i.e.t' ths.t the University 
of Illinoj s, beC8.UB(;! uf Us vast exper ! ence ~Td.t.h Ghe croP? may best be 
clesi&nated 3S the :lntl~rn3.tionl~l cerd;el' f'or sO:'lbea,n l'ese;),rch. Thi.s gposition 
i~ encouraged by the Teehn.icCl,J. AdvisO! r Committee of the CG. It T)at'l appears 
that e:dst.ing intern3.tion~l j.'eseaJ;',ch j ll stUu.iiel~ (CIA,]?, IITA and r.CH.ISAT~·) 
"r.ill developlllmajor research progl'1.'tIllS en ch:i.ckpeas , pigeon peas, cO\'rpeas 
and beans. 

The proposed bean t"l:\1d CON})C,? pJ:'o,J "~ ct 8ha11 cC'nstit. tl'tl? arl. 'A .. I.D. 
contribucior, to t he 1-Jol.'.1.thl,:ld e legllme ( Yell)pm'Ynt. prugram. It \'l"111 be 
closely in~ f gr'at/cd \·rHh r e.ser.ll'dJ on t )'· - '):,:I:ln legL1Iil <': G ccHTied ~1.tt at t.he 
internatj.()na.l l'eBf::m 'ch :lnstj, 'L1.1, t,(~r~~ a :3 .. ell '.l ~'" by I'Bgio l (;\l.~and notj.onal 
research centel""l, an,d it. is ",nt ended t " eorllp1 f:') lIenlj their research programs. 
Hue:. of t, hr~ propo:3eo ~'lOJ'k i s of a mot' (" :rllnli~;.tnent8.1 natu~'r.:: than ths.t nor­
mally done at. t he :i.ni:.e:r:'l'1P'+,iomll rc. ~er.,l :;h iW3titutr:,s. 

Pr01:l0sed ~[(lrk J-"i.lU l5. .,... · ...-~I,. ! ••M:'"'.,. ,"-___ .. ... .. _ .. . 0,· ., 6 


~l ~ (\l~e of ~'Jorl r 
.'... .. , ~J ... ... ,'.\_ • •- " . ... .. "" •• 

Ii' iB the ia :I:I,t· :,f t) I " 1\ ~ LJ' , G'Ol l l', ~, \,; t,u;.d, ,u~r.:c g 'rnents I'rith the 
UnivcI.'~~ :,lJ.y of 1'11.01 to ;;'. t'/) ;'ll,r) t i..: USJ) I l.~ rOt ll;j (·n a \'I f :1 1. d :,Ji ned sector 
of the iut0.,(,tlJ't :i. oP"I 1. ! ' C: :lC<!:C L:I1 nn ', () }.i,oJ: ( • 1.)11, ne'l:,'~ t.) l' '= ,;,n L, " ~,j.li legume improve­
mO.1t. '.t'hh~ 117 -<,, !'Is · ,~' ,": {.n· ng c,( l::;m ),"":"')':" '1 i"OPllJ..9.t 5.im:; J.'or l ines 
:cesistant, t.r. r. i, "' i. ;.1·~ e (, ..1 J,,<}, it 1:,~ . ,; f ; , p,lld ,.. :i ,nt~', ), nem,·t. odes and insect 
p eat- 5 " ", lrl ; h "; T", ,:\'!l'nJ:. : !" 1 i i 1' : ,t , 'JJ(l''; . l,i JV:!:;t :i.J' t, r) WI '::i st~,es Hl(i.c!1 possess 
muU,ip](~ " i~· "· '.r' '. I i " V,~ !'It:, t 'n si:" t[;l \l '~ (:~' ;~lso in'~ lud0'.l v!o'..lld be i~,·rD.diat:ton 
to ~ . d(1c"~ i , ,: il': lJ,t~.t, :i ("\l ( 8 fOl' r e<;j ';1',( \\(,: D(~ ' : J.:1 J ~ e rf.,':;isli[UlCe may not alrrays 
O\l Hli1iainatd.e y ' ~ ' \ ' 1.: :.i.J~ 'i ', e:()r.! I;d t o,;' ( t h( · ,r;r;r "erne" t s :i.ncllJ,rle p~'()visi()n for 
invea~:,:1stl.t.Lons enl unl:'...- I; '; :)11(: , XC IfIo"1\! f , , (' cU. ~ :l:lse and pes ~ Jccmt.ro1. 'rhe 
\'Iork cont. E:J1r:J. !Ii:, f;;..l tb:-) ~i.u.dy ,:1 Ch~: b;, ,: 'I f:,~:y of. p.peci .'·.tr.: pHthog;;ns, nema­
tcdef1 &,11d j,nse~t p'~s·l:-, F. :1,.1 '}l c1,t:r :,L' (j') l , ..rmil- ? a.t. ~lhich ph,?se of an indi­
vldlJ.:\l ri'; l~') I ', e:rhms f'1t;\mV r~ J.i.l E:. c;;' ::'1i,~1 I , '.olog~icf)..l controls, ' t:hem:i!cal 
control:J m.' cu1t.\.U',~11 pr'tH:~.i.C(:F Cl'\t l b; t '(117 ~ rJ1:,fer:tively 1..J.1:;~d . The study of 
transm:i:ssion of yj run d.i~ r:' at;e8 b;r ~.Il3( 'r, vec'liol::; \~i.1.l be ~\ rna,jor effort. 
A concorde,nt. comp .'l1('nr, (l,~ tht-:! flg"e,8:,":1 f.'\ will be t o tl"3 i.tl t.\~(lhn.i.cic8.ns ,·rho 

, ' 
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will be able to make use of improved b;~:m and cowpea materials and 
improved practices for production in t~,eir own countries. 

Germplasm lineG of beans and cowpeas with multiple resistance 
will be made available to International Centers, USAID l'-lissions and host 
country technicians for their particul;lr use and breeding programs. It 
is recognized that the ultimate selection of germplasm materials and the 
a.daptation of specific production prac 1.ices will have to be accomplioshed 
under specific count.ry and cl:imatic conditions. The University of Pu'::lrto 
Rico and the USDA intend to cooperate ·1ith individual developing cOlmtry 
institutions in this phase of the ~/ork. 

As already stated under Sectio~J h, above, this defined sector of 
legwne research, which is more fundame.~ltal in nature, will constitut.~ a 
part of the international research neb::>rk for grain legume research. 
The ~lOrk accomplished by the UPR/USDA project \-lill be co:nplementar.1 to 
that of the international research insLitutes. It is anticipated that 
all or most of the project wI be ab::c'rbed by one or more of the inter­
r.atior.al centers as ivell as by stronge~' developing country reseal~ch systems 
~rlthin five years. Thus, subject to uoforeseen difficulties, this project· 
"..·oulci terminate by the end of 1977. 

The ~lork plans of the tHO COCI= :~l'ating institutions - the Un:i..versity 
of Puerto Rico and the USDA - are prec::nted in detail for the initial 18­
month perioc: on pages 8 and 9. These r·lans reflect an apportion'Tlent of 
~'lork according to the specialties in '" dch each institution is be~;:, 
qualified. 'rhey provide for a cooperl:! Live effort in those acti'Jities in 
'l'Thich they are to function jointly, i. i;. : outreach proerams such as the 
training of i'ol'eigr. students and linkc.!.'.e programs under "ihich resist-ant. 
materials Hill be ':te:Jtcd in unifor,n r ~.Tseries abroad and released t,., 
cooperatinz; agencies in the '-lorldwide Jinkage system. 

The University of Puerto Rico j s \'1811 equipped to perfu::'~:l the 
labol.'atol'y culture of the different i't. ',.~i and to study their iJioL)gy. It 
is dCNeloping Hs i'flcl.litie3 in the fj dds of nematology and inse;;t cor.t 1'01, 

For the!10 :reasons, tJw Univer~it;y' S 'v( l'k plan emphasizes laboratory re­
search on the rc.ces of viruses "lhich l i'e most virulent on beans and cO'tlpea::; 
and L.hci:t~ V:;ct.'Jl·-tl'l~lWlllission relntioI~:·jhips. It ",rill Hork on biology of 
the more sed.ous bacterial and fur.gi c'.', '3'2:.!ses, because through an uflder­
Dtanuillg of their life cycles, it mD':" ii"; possible tD determine th·~ most 
practical means for containment of the: disease. The University ,.,..':"11 ulso 
be responsible for renearch on diseas!! and pest control by chE1llicD.l means. 

Th,:! USDA team has developed a ni:.rong capacity in the transmission 
of diseases observed in the field ontll cultivated legume materials t-1I,d in 
the screening of leglli~e cultivars for disease resistance. On the PABA 
team, there is a skilled plant breede~·.. For that reason, the Hork 
apportioned to the USDA is, for the rnl)!,t part, the survey of fungal and 

http:r.atior.al
http:count.ry
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bacterial diseases which are seriously':educing yields in beans and 
cowpeas and the screening of the \-1orld •.:ollection for cultivars "lith 
resistance to disease il1iection. The USDA will be responsible for 
the breeding of resistant bean and cowpea variet ';s and the develop­
ment of multiple disease resistant lim:; for distribution to inter­
national centers and institutes integra!',ed in the worldvtide bean and 
cowpea networ k. 

'1'he \"ork of boLh the UniversitJ' of Puerto Rico and the USDA 
will be greatly facilit.nt.ed by the fact. r,hat most, if not all, of 
the iInportant diseases of grain legumes, including pathogenic nemat.odes, 
and i~sect vectors, are present in the [sland's agriculture. 

6. R()~:;eaI'ch Mcthodol~ 

The bean a.'1d cOl'/pea activity \olill ':',nploy standard. research 
procedures for the screen:ing and identiCication of disease and pest 
resistant cultivars. \'lhol'evar it is pO::lsible to employ natuI'al 
sources of ini'ection, an for example in the case of nematocies, the 
screening prodedure \'I:iJ.l be effected utHizing natural populations. 
In most inste.nces of dis,sase resistance, \'lhere several su':iraces may 
e:d.st, resistance V) indivirhml strains ~r.i11 hava to be tested by .. 
means of artificiaJ. infect,ion ','lith Inbo':'utory clllturcd:pathogens. 

'Ihe CPR College of ,,\-:r:':i.culture is 'JJ:oi'icienL in the study of 
transmission of virus cli3eascs to plant H:aterlals by the use of insect 
vectors, and it mn~~!!.tahl:J rJ·J.pecior fud I Hies for re.'i.ring these virus 
disease! veGt.ors as I'!ell a:::; ot.h'3r insect (l8stS. '1'he University also 
majJ1ta~.:·:s a '11.311 equipped vLrology Inbo'ntJl'Y and is able to identify 
differell!, races of similar J.ppearing vi "uses using modern serological 
techniques. 

The ll[:iDA facility at Moyaguez is v;'::11 equipped to study the 
biolOGY of fungal ond bacterial di::;easc~; under laboratory conditiol1s 
Ilncl thertlby cvaJ.i.w.t'3: t.!,p.:Lr (:ontrol b~r b:.ological and chemical methods. 
'1'11e U~:D;\ stn,fi' :;.8 pl"~pnr8d t.o bresd :ce::: :'.ctant varieties of high 
yiC!lding, q((c:.lity ber..ll'::·j ~.'..;lcl cO':lpe0,8 one;' resistant lines have been 
i(l.entifiC!d.. As ,both c::.'ops arc self-poll:!...nated, breeding procedlll'es 
arc simplified und protection .:lgainst c: ():.~[j pollination is not required. 
A t,jtanc.1.\:il'd b:::ckcrcss p::cocedul'e is gener:: H;{ employed to transmit 
disease or p,~st re",i::;t.cnt factors to ottlE:z",'lis'3 desired plDnt types. 
By the backcross met.hcJd, it is also pos!~ible to achieve multiple 
resistance in a single varidy. 

http:facilit.nt.ed
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UPR ColleB~_of Agriculture Co:!tribution to Cooperative 
UPR-USDA Bean and C'2.::!1)ea Project 

-
I. 	 Survey of virus diGeus~s of edible-and related wild legumes with 

regard to their tranmnissibili ty tf) beans and cowpeas. 

II. 	 Identification Ilnd characterizatiolJ of viruses of edible and wild 
legumes, especially those transmis8ible to beans and cowpeas. 

a. 	 Transmissibility 
(1) art.ificial 

seed, soil 
g~ insects 

b. 	 Host range 
c. 	 Physical and other properties 
d. 	 Serological ~;t.udies 
e. 	 Horphology st.udies, via electron microscopy, etc. 
f. 	 Vector-virus relationships 
g. 	 Strains 

III. 	 Greenhouse screening of hybrids ani selected varieties and lines, 
for resistance to insect-transmitted viruses. 

IV. 	 St.udy of insects aSf:',oc.i.ated \<lith b·~ans and cO\·1peas. 

V. 	 Yield ar,d agronomy of selected lir)l:~s7 hybrids and varieties. 

VI. 	 Disease and insect control via ch;;: ':ical means. 

VII. 	 Study of nc:matodes in relation to ;:·eans and cOl'lpeas. 

III. 	 Study effect of environmental factc:rs on symptom e>""pression and 
survival of v.i.rus affected legwne~. 

·:+IX. 	 OutrcuCll proer r.!IlS. 

Q. 	 Cooper~tion \dth ()ther tropicpl institutions. 
b. 	 Att.!;::-;'.'io.nce at Horkshops, and ::.ocal and international scientific 

meetings. 
c. 	 Cooperative field tri.!?l studj I:'~; and diseas\~ surveys in other 

arcD.s, 
d. 	 Publication of research resuJ !.·G. 

-X·X. 	 Release of cli~eose reDistant line~. 

* Joint UPR-USDA activity. 
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U~UA Contribution to Cooperative USDA-UPR Bean and Cowpea Project 

I. Survey of fungul u.nd ba.cterial dir:eases Of edible and related 'Wild 
legumes 1;ra.nsmissiblc to beans ane! cowpeas. 

II. ~iaintenD.r.ce· and diDtribution of gnmplll.sm collection at the Federal 
E:-"'Perimr.:nt Station, MtlYaguez. 

a. 
b. 

Field testing. 
Greenhouse teuting with the ioxception of insect-transmitted 
viruses. 

IV. Breeding for diseaso re~:;isJ.:.ance, 

of disease resistance. 
jollcluding studies on inheritance 

a. 
b. 

c. 

Lines \'rit h multiple resistaOner: to differ,!.:t diseases. 
Lines iolith multiple resistanC'(.! to races or strains of the 

pathogen. 
Genetics of disease resistanl~E!. 

same 

V. Incorporating l'esist:;'rlcr.. to insecl E~ and nematodes into multiple 
disease resj.stnnt lines. (Support to be provided by UPR Departments 
of Entofaolog,/ and Plant Pe.tholog}") 

VI. Studies on the effect of nutritior ':'01 and envirorunental factors on 
gro,...rth: spread, p.:rl.:,hogcnicit.y and 'IUrvival of fungi and bactel'ia 
p~thogenic to buans and cO\·rpeas. 

~VII. Outreach proG!'Il!lls. 

a. 
b. 

c. 

d. 

Coope:::'aUon \-d.th other tropi( '011 inst.itutions. 
Attendance at \oJorkshops, and Local and international scientific 
m,o~dinGs. 

Cool~crat:i.ve .field trial studj ~)3 and disease surveys in ot.her 
[:.rcas. 

?u.blicntion of' res8m'ch resuJ 01,5. 

*VIII. Release oi' cli:::ease resistant liner, 

____________• _______~_.~____o______ 

if. Joint USDA-UPR activity. 
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7 . Researcher Canuetance 
.;.;.;.............;.;..-.-......-

The USDA haG a PAS.'!. vTith A.I.D. for grain legume crop development 

under which good pl:'ogre::;~ h!l3 been madl~. The Department of Agriculture I s 
competence is uell mO'lm. 

'l'hG UPE C:011t;80 of Agriculture ' s j .:~purtment of Plant Pathology 
and Botany !]lld the fh'TJltolo&'T S8ction r'1' the Department of Entomology 
are providf:d \·r.i.th spc.cirJUS :wd flmctio~ ··u laboratories for worle in 
gene~'ul ;::>l.:J.nt patholo,s:yr, s'.','olo~r r pIa; ('.. physiology, plant vir· .1oBY 
and ner,1ntoJ.oQ'. Gl'eeniW113!; space is s'::lilable for the proposed re­
search includi.ng five large units for p.l.nnt pathology and nematology 
as well as e.:Ll'-"!I1tcr cooled. greenhouse:: for rearing insect pests and 
other viru8-trnnsmittinp, insects. The daff of the College of Agri.culture 
includes more than 100 acienticLs Nith ,.he Ph. D. degree. The College 
P!'OP03CS to m,!k,:;: availlL'ole D. profcs::;iOi ql staff of 10 senior scientist.s 
to the contract p all or' ':lDurn have w.rel dy earned a \'lell-merited reputation 
fur their resC:::.tl'ch in vi.l'll!) disease tri'JlSmission. In addition, the 
E.xper1ment StiJ-Lion SY~lt.cm bf the Colle}'['; of l..ericultnre maintains Gix 
3ubGtations in diffoJ C'I!, ccol':Jgi(;Ul rel.:.onS of the island where cOi"para­
~ive tr:~al8 may be rn..1D on disr:'1l3e and .i.tlsect resistant materials. 

8. Cor:trib'c1tion t,o Inf;Litut:i.or. BuLld:' ~w _____••••"-_..' ••• 0.4 __.............. .,'·l.... r .....:..' ..._____, ..... _.1. 


'J:he University of I\:e:cto Ri.co shaJ i!:3 a CO:llmon language and cU:Ltm'al 
hedtngc ','lith the J/).tin h;~c,;:'ici1n rcpub~ .as, and thercfore is able to 
relt'v to "tho:::e count!·~.u~j tho h::·:2hl~r de' ':loped agric1.l.1turEll technology of 
North A'~leric;.l, \-litr:out e::1Cc.1Jnterj.ng b!.l1 ,-ier3 imposed by a different 
langu[~go al1d tr·3.dition. 

'1':18 I~;:':lr:cl of ]?uc:cto E:i..CCI tholt~h : 'lmpa!'utively small in area has 11 
varied ran£;c cf so):i.:L tYTJ(!:J; climatic c:lI:ditions and plant diseases re­
present::'ns r::~~:',:: 0.:.' thof:e f()-.J.r:~ throug1:'1 ;:It. the tropics, 'rherefore, it 
provid::::3 .;.:-,J;_:tL:u:.t.IlJ"lJ. l[..l:.'oJ·":~or-:r jJl ·.;hi.ch students from other tropical 
count l'L;~; ~):L ~!. fine"..: .. :hS·i.t1.oor: :']:' :nilaT ',0 theirfj. ParticipantS ','lOrking 
in the b~:o.:l 'l:·td c()\;y:~. ;~;:'O[:;(,Oli~ ;iil1~ o.:i :;. consequencE:, find that as they 
learn ;;:";(:)c~.f Lc rr:<:::lDU:,':,,:; :.'.ll(\ principles of disease control developed in 
Puerto Hieo tri~:" ';:-.1.]1 k:YC b;:'ond fij)pli':lbility back home. 

;·lGJ:'c' ir:nc.'l'tu.1L t!'HU~. the ~:·jlil~:.lnrit: Dr culture and that of the 
ecolo.G' 0: t.i·,C; lo.:rg~ !l!.unb:;r oj" (li;v,~lo'p:.l1g countries t.hrou~hout much of 
the \!or:'d., h\j":"~v~~r, ~.:; the i'e.ct. that 1'..'):-8 the student will find a modern 
university a~, "Ihidl '(.0 Rtu.c1;{ [mol '.:::-:per:.'mcc the impulse of a country 
which r.:~:; l.!nJ.'_':;'gO,.:,c the trt;msi'~ian fro! I G. primiti'/c agriculture to modern 
farml:l'::; :1i·~t,i:"Xlf; in n~]nt:i.y;J.y fe\.; yec>.r:i. 

O~·.e of the functionlJ of th,~ Uni ve:·:jit.y of Puerto Rico and the USDA 
vlill iJee.) provide tile opportunity to 1.:"aJ.n students from all the con­
tinent..;;, 'out particuJ.a.::-J.y from the .PJUc:'icas v/here beans and cQi'1peas are 

http:ir:nc.'l'tu.1L
http:e::1Cc.1Jnterj.ng
http:Inf;Litut:i.or
http:SY~lt.cm
http:includi.ng
http:ner,1ntoJ.oQ
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the rr.ore important grain legumes of th' diet, and to send them back 
home prep3.red to utilize the infonmitiuH the'J have acquired. to improve 
the production of these crops in their m·m countries. It is intended 
that after their trainhlt?; in the pl'ogrl'l1I, these men and women 1dll 
return to their institutions and becoml' the cooperators through whom 
net-l material~ developed in Puerto Rico rlny be made use of and adapted 
to local conditions. 

It is inte"ld8d t:!9.t n8v[ improved disease and pest resistant 
vari€:ties \'lil::' be multiplied and made cJuilable for e:>..'tended use in 
the dev'3lopi.'·,g count.ries. 'l'his applie" equally for new methods of 
pest control. Of course; in ma~1Y inst,H}ces it ...Till not be possible 
to use the nC\'1 materials cXllctly as th··? have been received. Hat'lever, 
th9 adE.ptivo research required to rena'.i' them useful back home should 
be relat "e2::r uncomplicated. G-:meraJ:l;", this i,rill require such Ltch­
niques as brE:'e.;l~ng nell l'ad.or~·: i~Qlat ec.'. for resistance t.o an endemic.! 
disease intc/ pl'.sfcrred vm'ic:tr of asp': ,;::'fic country. It is the type 
of adaptive ~'e3earch 'tlhich p~(cticip!lnt: I:hc have prepared at Puerto 
Rico '{.ill be prepared to do. 

There ShoJtlld be ',10 difi'i('.u~.ty in (i '.sseminating improved varieLies 
of bCIl:1G v.nu CO','IP2:.U.:J. E:'~I-'(:dc:lI~r; has ·t:o,.1Ii that Vlhen fanners are pro­
vided ....:~.th :;~".; crop] '::1:.o:::e In',)dL~ction :"; dramatically bet.ter than the 
varieti'Js Ll: J./ have be:::ll [tcGunt.omedl,o, the transition is rapid and 
sells itself. 

10. i~E\ldf!0.t. h-:1.lys:Ls.._ .. .,;;,.:;t_." •• _ ..... ,._.....,,#.,. ... _ . 

'1'1::3' '~JtJ,:lse1j prGsr.;nt cLl for' the USDA ~At,tachment It) is for a 12-month 
period 2nd L; to COIl~;leI1C'c: upon th:.: te!i I ~;w.bion of the preGent PABA 
agrCCln2nt 0:, <iL'n~, 30. 19'(3. 'j'hc bud:'.:::-. !It'escnted for the University 
of Pu'~!'l~O R:'.c:o U.t·,~~\':b"lC'·)~ )3) :'s f,JI' ()..! l[!-rn:,mth period arJd is projected 
to st:Jl~::' on ,JH!"l~13.17r l, 1':;T;, '1 i,=, 'tiil!, enable both the budget of ~he 
USDA 2!,~1.:·j .j:'.. ~~bJ.t O.:~ I~hc :J:d.''-:;l·:;.i!~,y 0.': l'uert.o Rico to be funded simul­
tan..:ol.ls1'1 ll.:'te:' li:.me 30, l'nLL. 

I • ,. • 

11. Int/er;:EcL lJnd J~:~\.~,c,"n~J. H·Jvtef:n::~ _..--_.. _---------_.__........ _......_....... --


DUi~ ::'0 til.:! hl~e :c.;)C(~:l.pt of' the pl': 3'::ni:. proposal, it nas not b':!en 
possible t() hold 3, r'~vi.(:·.1 oJ.' t.he rrojE!:'~ vJith the Regional Bureaus prior 
to tho pr(!l!;.H....~tion 0.:: this clo,·;ument.. U.,lAGR int.end!.> to schedule such a 
·cevie;·, lJriol' tu the: RJ.GC m~;:~ting, RIG'; HUl be advised of the results. 
'I'his 6P1Jro:J.ch 1 hO·rl~wc.!', has b,::en discu: sed with our Regional Bureau 
counterpart.s over thr;: If.',st year. 

http:c.;)C(~:l.pt
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12. Proposip.&.. Office 9~!!.e:al Evalu.s.ticFl 

This project is rat.eel as of veryr.igh priority. It is considered 
that research on the Brair. legwnes shotlld be carried out in conjunction 
with the ongoing projects '1' A/AGR has sl'onsored en the improvement of 
protein content in the cerel~ls: corn'md sorghum at Purdue University 
and. wheat at the Univers:l.ty of Nebraslw. 

The protein content available in }F'gurnes such as beans and cOHpeas 
is more than tI'Tice that in the best cel ·?als such as Opaque-2 corn. OLlr 
goal is to increase the protein available in the diets of the people of 
the developing countries. It is a pTo~h.,ct which \'le consider must not be 
delayed. 

Attachments: 
I 

81 ~ 

~~ 
Office of Agricultm:'e 

Charles Breitenbach 

Project Munager 


http:Univers:l.ty


Attachment A 

..12-Month Budru:t.:. for USDA Activit;:. (To start July 1, 197.2.2 

Salaries 

Present Staff Total-
1 ~lant. pathologist 26,000 

1 Plant patl"IL,logist - Breeder 25,000

3 Reoearch technicians 26,000 

2 Crop research helpers 10,000 

1 Clerk typist 5,500 


L/.(l Labor 4,500 


97,000 

Proposed Ad~tJorp~_~.f.f 

2 Crop research helpers 10,000 

.Q!:.h~.r Servic~l!:~nl~2!2££l 
Vehicles, Tractors Hnd ot.her machines 2,300 
Irrigation nnd water fa.cilitieo 800 
Greenhouse .?nd other facilities, housing 
supplies anel equipment for project 4,900 

8,000 

Travel 

Local (within Puerto Rico and tho U.S. ) 1,200 

International 10,000 

Home Leave und TDY 2,300 


13, ~VO 

~n~~§}~·E12};~!3~_.~~~U~rat~:h.~E 
Glasnmre 1 Inbora-col'Y chemicals and sl':;lplies 

funE:icic8)1 in:3ect.icldcf:i, fertilizers: seed 

envelope:,;' r)aper and plastic bags, et(·, 5,000 


S·2ec. st.ol'agl! and ~ecd cleaning facilii;, ­ 15,000 
Othel' r:on-e:·:pendable equipi.lent items, 'iuch as 
pH met(;r 7 Bod incubato:.", balence, shakE t', 

irrigation pipe, 5pr8.;y·m·s~ etc. 4,000 

19,000 

'l'otal Budg~t (Hithout overhead) 152,500' 

USDA Overhead (15~) 22,875 

$ 175,375 



Attachment B 

le-~ronth Budt~-::t for University of Puer1 :i Rico (To start January 1, 19?q) 

Salaries 
Percent Total 

Present Staff .Ql'~ .uB mos.) 

Phytovirologis't '15 22,500 

Phytovirologist ~.Q 12,000 

Jissoc:iate Biologist (virus) I.LO 15,000 

Entomolozist ~o 12,000 

Plant Pr..t.hologist - Nematologist ~;o .12,000 

Labor.?tory Assistant lUO 9,000 

Stenographer 100 9,000 

r.£Q.E£~AS:d:Lt i.91]fl1~ff 

Plant P&thologist lOO 21,000 


II<''lboratory Assi3tant leD 9,000 


Research Assistant H)O 12,000 


Hourly Hages- .... ~_\...-
Laborers - several part-time, equi valent to 


tHO men i'ull-time for 18 months 12,000 


'I::.tal Salaries 145, ~OO:., 

lnclire£L9..~~ 66i~93~n 

Stef! SuEE...01,,!;~ 

Travel Expenses 12,000 

Visitin.o f3cir:nUst.s__..__..._ ... t. ____......... ..~_'J... 


~~!1:1li~.}'!..~s_~'~0Ei2.~,!12 5,000 

2 fJ.ini-Ereenhollses 

1 Incccb:.ry 

1 Pel'cival ch:l.'1lbel" 

2,400 

3,500 

4, 500 

§,}lPEll£~-1l&!iE:~~rifll~ 9,000 

Contr~.!:b~£..~;)lt;:r..'~ (e .• g., feed trials) 1,500 

Gllmd Total $ 250,330 
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INFeRNAL HINlITES 	 OF RESEARCH P.ND Dl:'/ELOPMENT CONJ-tITTEE MEETING ~ ..M~-s,r 
November 25, 1975 

~ 
Proj ect: 

Disease and Insect Control (exten ion)~ 3 years, $1,157,000. 

Contractor: University of Puerto Rico A~ ~ ~ .~ ~ ~ 'I' 

Project ~ann~er: Keith Byergo, TA/AG~ /~ 5'" ~ 
Discussicn Highlights: I.A( / 
Norman Cohen, PPC/DPRE, questioned thl: pipeline situation for this proj ect. 
It now conteins $392 ,000 ~f unliquida·c.ed fimds Hhich is greater than 2 
years at cbe current expe~1diture rate. What' ,is the need for new fUllding 
at this tim;'!? Is the 'tim~ing and' the nmoullt, realistic? Keith Byergo the 
project manctger, connnente,j that the l.,rge pipeline is due to expenses for 
electron mil~roscope accessories which are awaiting a source waiver, and 
USDA restri,::tio'~ on travel of USDA pe~~sonncl. Robert 0 1 Brien, CH/COD 
stated that the fiscal pijJeline iE' reviewed and appropriate fiscal 
adjustments in the contracts extensior. are made during contract negotiation. 

Norman Cohen stated that the purpose in the Log Frame does not agree with 
the PP and q,lestioned tht'! evidence or- progress towards the project goals 
of 3 years ago and the anticipated go~ls for the extension. How do the 
findings get to the farme:.:? George A. Harwell, ASIA/DP, commented on the 
need in the PP for yearly targets as G basis for measurements in evaluation 
and the need for acceptable evaluatio~ criteria. Also,the Ldg Frame 
should be r::vised to reflect anticipated accomplishments rather tha.. 
only past accomplishments. Keith Byergo pointed out that the project is 
consj.dered to be successful in the vi:'-I,.s disease analyses. The University 
of Puerto Rico reports on a calendar b1sis, and since 1975 is not 
completec. or reported, rc.~:erences in t'le Lab-Frame to 1974 may be appropriate. 
Carl Fritz pointed out that informatiot dissemination plans are built into 
the desi~~ of most projects, and, in ajdition, external support for 
appropri<'..te utilization i~; available. Dr. Long commented that he believed 
the responsibility for local utilizatLon 0= research results belongs in 
the 1.D,C; the researcher s1:ould not be'jndue2.y encumbered with utilization 
and information tasks. John Balis, l';'E lA/TECH, recomrr.ended use of external 
evaluation rev:i.ews for all maj or inves;rr:ents. Also, the PP ,~ould be improved 
if it included a utilization phase. Tilis '''ould assist the Bureau:. in 
determining \,'hat the research results .Ire and how to utilize these results 
in their projects. 

WOOGY Leake, AFR/NAR, questiC?ned the (:-.) reported fundamental work under this 
contract as contrasted to the adaptive ~"ork of the international institutes 
and (2) possibly duplicative work on ~0matodes with that of North Carolina 
State University. Answers given were ti'lat t:he work under this contract is 

http:unliquida�c.ed


INFORHAL MINlITES OF RESEARCH AND DE"ELOPMENT 
November 25, 1975 

Project: 	 Improvement of Tropical Production of Beans and Cowpeas 'lhrough 
Disease and Insect Control (extension)~ 3 years, $1,157,000. 

Contractor: University of Puerto Rico 

Proj ect Mannger: Keith Byergo, TAl AG1\ 

Discussion Highlights: 

Norman Cohen, PPC/DPRE, questioned th0. pipeline situation for this project. 
It now contains $392,000 .Jf unliquida',~ed funds ,...hich is greater than 2 
years at the current expe:1diture rate. What is the need foe new funding 
at this time? Is the 'timeing and, the i.l4l10unt realistic? Keith Byergo the 
project manager, commented that the l.:.rge pipeline is due to expenses for 
electron microscope acces$ories which, are awaiting a source waiver, and 
USDA restricti;~ On travel of. USDA personnel. Robert O'Brien, CM/COD 
stated that the fis'cal pi?eline is reviewed and appropriate fiscal 
adjustments in the contracts extension are made during contract negotiation. 

Norman Cohen stated that the purpose jn the Log Frame does not agree with 
the PP and questioned the evidence on progress towards the project goals 
of 3 years ago and the anticipated g02ls for the extension. How do the 
findings get to the farmer? George A. Harwell, ASIA/DP, commented on the 
need in the PP for yearly targets as G basis for measurements in evaluation 
and the need for acceptable evaluatiou criteria. Also,the Ldg Frame 
should be revised to reflect anticipated a~complishments rather than 
only past accomplishments. Keith Byer'~Jo pointed out that the project is 
considered to be successful in the vir'ls disease analyses. The University 
of Puerto Rico reports on a calendar b~sis, and since 1975 is not 
completed or reported, references in tile Log-Frame to 1974 may be appropriate. 
Carl Fritz pointed out that informatio:1 disseminatjon plans are built into 
the desi~~ of most projects, and, in a5diticn, external support for 
appropri~te utilization is available. Dr. Long commented that he believed 
the responsibility for local utilization of research results belongs in 
the LD.C; the researcher sr.ould not bemduely encumbered with utilization 
and information tasks. John Balis, K'E3A/TECH, recommended use of external 
eva1uHtion reviews for all major inves:ments. Also, the PP ''''ould be improved 
if it included 'a utilization phase. This \...ould assist the Bureaus in 
determining \,'hat the research results "Ire and how to utilize these results 
in their projects. 

Woody Leake, AFR/NAR, questioned the C.) reported fundamental work under this 
contract as contrasted to the adaptive \'lOrk of the international institutes 
and (2) possibly duplicative work on nematodes with that of North Carolina 
State University. Answers given were I'hat the work llllder this contract is 
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Narrative: 


During the initial two years of this project, the University of Puerto Rico 


(UPR) staff in conjunction with the USDA Hayaguez Institute of Tropical 


Agriculture (MITA) staff have established a sound base for research in tropical 


bean and cowpea culture. With competent staff and facilities, they are in 


a position over the next three years to provide ,varieties of beans and cow­

peas that have commercially accepted quality, and due to inbred multi- ' 

, . 

T.esistance to prevalent insects and diseases of Latin America, greatly in~ 

creased yields. Already released variaties are b~ing ~)mm~rcia11y produced 

and:are in general use in the national and international grain legume 

development programs of the region. 

As detailed in the initial project statement, . legumes are the principal pro­

tein source of the target area, the LDes in Central and South America 

and the Caribbean. Further, developments in Puerto Rico are often applicable 

and. useful in Asian and African Grain legume work. 

Research is in progreos in,the areas that fol1o~s: (1) surveys for and 

studies to properly characterize virus diseases and develop simplified 

methodologies to enable the evaluation of germ plasm for resistance to the 

etio1ogic-a1 agents of the diseases in Tropical America, (2)· evaluation of 

chemicals for the control of disease a3ents and' insects, (3) surveys of 

nematodes, (4) evaluation of germ plasm for resistance to diseases and 

insects, and (5) breeding work to produce high yielding lines and culti ­

vars with Jllu1tiplc resist~nce to diseases. 



-4-


Work on the above mentioned aspects is conducted at the Agricultural Experi­


mental Station of the University of Puerto Rico, ~fayaguez Campus, at 


facilities located in Rio Piedras and ~layaguez and in various substations; 


in MITA at Mayaguez and regional substations; and cooperatively in various 


Central American countries; at CIAT, Cali, Colombia and the University of 


Wisconsin. 


The current internationally recognized competence of the University of 


Puerto Rico in the field of grain legumes vouches for the success of the pro­


ject in this area. Newly released varieties, consultancies, graduate students. 


seminars and published paper~, the Workshop on Tropical Disease of Grain 


Legumes and the resulting book, all have attested to the excellent capability 


of the project institutions and their staff. 


2. Research Purpose and Expected P~oducts: 

Purpose: 

The major objective of this project is to study the insect an~ disease. 

problems effecting production of grain legumes in the tropics and to 

develop and disseminate means of control. Also of high prtority if i~ 

proving grain legume research and production co~petence in·LDCs. 

Expected Products: 

1. Multiresistant varieties of beans and cowpeas for commercial pro­

duction, suited to the various ecological conditions in tropical and sub­

tropical areas will be the principal product of· this research. 
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2. A germ plasm bank of a size.and variety to constitute a major source 

of breeding material for cooperating national and international programs. 

3. An experienced and well equipped staff at UPR with internationally 

recognized competence in grain legume insect and disease control and a 

bank of knowledge available to other institutions involved in like work. 

This will constitute a resource to continue the research necessary to 

maintain viable lines of grain legumes against the evolution of new diseases 

and insects. It is foreseen that the current grain legume programs of 

CIAT, IITA, ICRISAT and major national programs will benefit sufficiently 

from the.work initiated under the AID/UPR contratt to continue the necessary 

research and' development following completion of the contract. 

4. A staff of newly trained scientist who will constitute a nucleus 

of e~pertise in developing competent national programs in grain legume 

production. 

5. A system of linkages between ~nstitutions invo~ved in grain legume 

research that will assure continuing cooperative efforts in the exchange 

of research and production.technology. 

3. Significance and Rationale for the Research: 

~ key project area of AID assistance has been the improvement of basic 

food crops with emphasis on high quality and higher level assimilable protein. 

Research activities currently are supported for the development of improved 

protein in wheat, maize and sorghum. AID recognizes that inherently gra~n 

legumes are a better source of plant protein for human consumption than the 
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new cereals. They contain 20 to 40 percent protein compared to the cereal 

grains which average only ~ to ~.this amount. Although there exists a 

great potential for increasing present day yields of these crops, until the 

initiation of this project little research has been done on tropical grain 

legumes as compared to that in the cereal cropso Commercial planting of 

newly developed project bc~an varietie~ have produced 2 tons per acre in 

Puerto Rico. This compares with average yields of 500 to 600 pounds per 

acre. 

In much of Latin America, Africa a;ld Asia grain legumes are the second 

largest food crop both in areas and tOClS of production, and the primary 

protein source. Population increases 1n LDCs also increase aggregate demand 

for grain legumes. More ~fficient projuction, other things being equal, 

mean a higher return to the small farm producero For this reason, AID 

considers research in the beans and cO'Jpeas to be of very high priorityo 

AID through it's initiative can ma;:e a significant contribution in the 

basic research and training necessary :·or national programs to develop. 

The first two years of the proj ect hav.~ defined the problem and indicated 

answers. This proposed three-year extension would develop the bank of 

knowledge and technical expertise from , ...hich national and regional programs 

could build ~ 

This two-year involverr:.ent of the Ur,lversity of Puerto Rico in coopera­

tion with USDA has been a productive p(,rioa with advances being made on all 

fronts to increase grain legume yields particularly beans and cowpeas. 



Building on stuff, facilities and tec~'n·.ical information that has b~en 

developed over this period, it is reasonable to assume that commercially 

acceptable varieties of hi~hcr yield 2&i protein quality potential will 

evolve from r2Hoarcn condu~ted during a three-year extension of the contra(:~. 

Sc:her'lat:lc1.l11y the! project: functions al:i follows: 

' \.1i~ology Insect ]
[ :,1:udies Studies 

, 
Fungus & I 

Bacterid Disease I 
.' ",---7 

_Stc:~es _It----){/ 
~. t V 


Sele.:tlon & 
Bre.ccltng 
Pro:;r',uns 

---~-------- ------~---,
New Resist~n~ Varieties 

/,'"
,.I, ----. 

Training 
Edt:ca:ioll 
OUI:::e1ch 

.4-__P_r_I....;'gr ,.'_m_s_--, 



-8­

4. Plans to Cor~dinate and Link Resea~ch: 

The extension of the bean and cowpea project shall constitute an AID 

cont~ibution to the ~lo~ldwide legume development p~og~am. It will be closely 

integ~at03d with n,:sC!?rch on the g~ai~ legumes car~ied out at the inter­

natlonal research institutes, as well as by regional and national resea~ch 

centers, and it is intended ~o complCUlent their research programs. Huch 

of the proposed ,.,ork is of a, more specialized nature than that normally 

done at the international research institutes. In this way a major contri­

bution ,~ill be made to existing adaptive and production type programs. 

Follo\"ing are the int2rnational ir.stitutions and grain legumes for Nhich 

they have international network responsibility: 

Crop Responsible Institution 

Pigeon peas ICRISAT - India 

Chickpeas ICRISAT - India 

Dry beans CrAT - Colombia 

Cowpeas IlTA - Nigeria 

Hungbeans AVRDC - Taiwan 

Soybeans L;SA - University of 
Illinois 

It is with the institJtions as wdl as with major national programs in 

Co10,mbia, Hondura!O, Hexico and Costa Idea that the project staff maintain 

close llakages via seminu:rs. workshops, consultations and research data and 

genn plasm exchanges. Tha worksh6p hEld ~t Mayaguez and one scheduled in 

ColOlnbia, December 1st, 1975 on disec:.se and insect control of grain legumes 

are examples of the close c09rdination f03tered by project staff. 

http:disec:.se
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S. Plalis to Facilitate rtil1zat1on of Research Results;
( 

In udJition to the above listed project linkages with other national 

.1nll 'il\tL~rnat 10na1 programs. the publication of rellearch findings and seminar 

and "'ork..,h0? proceeding ~ graduate students from LDCe in Central and South 

AIlIl!r iCll ·:-.ave been assigne:d as· research assistance to project staff. These 

students will fornl a nuc:'aus in the horne co'untry for the dissemination of 

research information and astab11shing grain legume programs. 

Hithin Puerto Rico tha Unive~sity extension spec~al1st and village stOiff 

are kept infonned of proj-act findings. and supplied with new germ plasm for 

aJ~ptive research and dem~nstrations to local bean growers. As progress is 

OI...IJe in the development of improved vc.r:l.etias greater effort will be made 

on outre;;,cn programs. Th~ D'4ajoJ: contribution to date has been in research 

methodolugy and breeding ?rograms. 

6. Manusernent Considerat!ons:. 
Non-":o':1tract funded c.)ntributions c.C)mprise a sizeable input into the 

project. These consist o~ two USDA staff members. a plant pathologist and 

a plant breeder who work ::ull time on the plant breeding aspects of the . 

project. Also two members of the UPR staff maka significant contributiops 

to projeLt cesearch frorr. ~hei~ work on cultural practices and insect resistance 

Thl>.ir st\.dies are conducted on the mOl:'e promising cultivars at the regional 

research stations of Isab~la and Lajas. 

Regular on s~te evalu~tions using non-project staff from USDA. regional 

bureaus or universities a...·e. pl&nned. This has been the past policy and haa 

been ben~ficial to the project as well as broadening the base of detailed 

information on the project. 
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Project leadership on site is provided by a UPR staff member. He is 

responsible for maintaining close coordination and communication betwee~ 

the MITA staff and UPR stafL \~ith stuff at Mayaguez', Rio Piedras and at 

reg:i.onal stations this becomes a major and essential activity•. Nonproject 

activities of the UPR are closely related and supportive of project research 

and must be incorporated and con.;idered in analysis activities. The USAID 

project manager can be helpful in this coordination activity as well .as 

aSEist in coordination with national and international centers. 

7. Technical Review: 

Yield comparisons or traditional varieties with newly developed disease 

and insect resistant varieties have shown a three· -fold increase in yield 

where the nonresistant varieties are only partially infected with prevalent 

disease and insect pests. H~avy infection can resuli in no yield in non­

resistant varieties. Having found resistant genes in certain cultivars, 

the problem n'ow is to incorporate a nutlber. of resistant genes in stable 

commercially accepted varieties thus p~ovLding multiple resistance along 

with high· quality and yield. 

The original PASA with USDA made a start with research on grain 

legumes L1 India and Iran. The more diff1cult tropical environment is now 

being researched under the UPR/AID con~~act. In addition to international 

programs at IITA and CIAT, a number 0'2 Central and South American national 

programs are.also being es~ablished. 
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The work in Puerto Ric.o is currently more extensi'Te theref~re 'work being 

done there in coordination with other national and ~nternational, programs 

will be cited as an examp::'e 'of the cunent state of tropical grain legume 

research" This will be reported under five headings: Virus, Fungi and 

Bacteria, Entomology, Nem2tology, and llreeding. 

A. Virus Diseases 

The sm..qll group of virus wQrke'J=s in the project staff has been 

able to characterize, beside many other phytopathogenic viruses, 7 different 

whitefly-Lansmitted agents, determinit:g their relative'effect on important 

crops such as beans, CO\Ypeas, and 'othel: valuable legumes. On this account 

Puerto Rico has become an important center for scientists endeavoring to 

solve problems relativ<;! to virus disea::;es of legumes (particularly rugaceous 

maladies). The methodolozies developec by the group in connection with the 

establish:n~nt Llnd maintena,~,.{> of stock cultures of Bemisia B~ and mechanical 

inoculation of bean plants ,.,rith rugaccous (whitefly-transmitted) viruses 

have ennbled scientists to adequately ,.tudy similar disease agents of 

legumes in other partH ofi:he tropical world. The fact that many of the 

rugaceo us disea~es have be8D properly characterized will make the job of 

identifybg these (through the proper l,;se of diagnostic plants and indicators) 

an easier task for others w 

B. Fungus and Bacterial Diseases 

TilE: major research achievements during 1974 are as follows: foliar 

diseases of cowpea (cv Early Ramshorn) ~ere effectively controlled by the 

iungj,cides benomyl, Dlancozub, dinocap and c.hlorotha16nil. Dosages of 
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benomyl as low as !, pound per acre applied biweekly were enough to prevent 

infection by Ervsiphe polvgoni, the c11usal agent of powdery mildew, and ,)y 

the fungi Cercospora ~~ and C("D'nespora cC1ssiicola, causal agents 

of lea-f spot and target spot, respectively. Yields as high as l~92S pounds 

per acre were obtained when higher dC'.:.lges of benomyl~ chlorothalonil and 

mancozeb \.,rerc employed. Dinocap was highly effective against powdery mildew 

dur lng the dry seasoll, but failed to ;'·=otect the plants during rainy weather. 

The systemic fungicid.:.s Plantvax ·,1d Triforine at the rates of 2 and !.iL 
' 

pounds pc::r acre~ respectively and malicLlzeb at the rate of 1 pound per acre 

protcctcu the foliage of bean cultivii,~ Blanc~ del Pafs and Bountiful 

against rust caused by Urr.myces 3:'J~I~.:Lcula::us. 

Both~ Kocide 101 (cop~:.er hydroxic;"> and Copper 53 (tribasic copper 

.sulfate) at the rate of 1 pound per ~:~e were very effective in controlling 

com..~on bacterial blight (XanthomonCls .:!~..lseoli) of bean cultivar R-l9 J as 

indicated by the low di~;e"se indexes. vidcnt on this cultivar when exposed to 

bot!1 fungicides. No ~::'gn:;'ficant difft.'::ences in yields were detected among 

fun~icide-treated and control plots d·~ to the fact that bacterial invasion 

occurred after pods were already devc:.0?cd. 

E,~cha:1ge of information internatj·,.ally, was accompanied by a "Tropical 

Discflses of Grain Legumesworkshop" l'-,::"d in Puerto Rico in June 1974. A 

book has ·ccclmtly been pl.!:'lished COv(!.-:;.ng th~ finding of the workshop edite(! 

by Dr. Julio Bird of the project staf~' :lnd Dr. K. Maramorosch, Project 

Consultam:: • 

http:COv(!.-:;.ng
http:cop~:.er
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c. Entomology 

The most outstanding findings ',;0 date have been the identification 

of the'most important insects attac~ns beans and cowpeas and the evidence 

of ;:eoist~i1ce or tolerance in some cuL:.ivars to the major insect pests. 

Evidence was found of resistance to 't~1'~ bean leafhopper, Empoasca fabae, 

and to the cowpea weevil, Chalcodermus cbeni.nus which are the most damaging 

insects or these crops in Puerto Rico 1!nd possibly in other tropical 

regions. Preliminary observations also suggest resistance in beans to the 

bean weevil, Acanthoscelides obtectus~ 

Other insects fo~,d on cowpeas "ere the vegetable leafminer, Liriomyza 

munda; pod borers, Haruca testularis a<.ld Eitella zinckenella; aphids and 

cutworms. Ot"her insects observed on be"ms were the vegetable leafminer, 

Liriomyza munda; the bean beetle, ~~ ruficormisj (also on cowpeas) 

the sugar cane ...·cevil, Dic:prepes abbre\i,i.atusj the lesser cornstalk borer, 

Elasmopalpus lignosellus; the leaf roller, Urbanus proteus and other leaf 

tiers. 

Besides the cowpea ~...eevil and the leafhoppers J other insects of 

potential economic iDlporta~1ce are the l'~af miner: the bean beetles and the 

podborers. Populations of these inscctr; should be observed carefully since 

an outbreak of any of them could reduce yields tiigniflc~ntly •.. 
T\...e~ty-six lin€'~ 0: beans and CUilpeas '''ere field tested for the 

effectiveness of insecticides in control,ling distinctive insects. Conclusive 

results will require further testing. Natural resistance and local pre­

dators are also being screened to reduce dependence on chemical control. 



Evidence of resistance to leafhopper was found in eight selections of white 

beans. Colored beans howt::ver proved va;::'! susceptible. Resistance to cowp~a 

weevil was als~ noted. All of these ob5ervstions will require co~tinued 

'""ol-k and screening before: -lClrieties ca:.1 l)e released for commercial productio:",. 

These findings will enable us t<:) concentrate our research efforts 

to obtain resistance and to develop oth'-!i" measures to control the most im­

portant insects.- Selected germ plasm 1:;1.I)wn to be resi5tant or tolerant to 

irsects will be provided to the plant brneder. 

D. Nematology 

Work on the r:.en:at.::>loGY phase her. been limited to preliminary surveys. 

Nematodes representative of 12 genera oi parasitic or suspected phytoparasites 

were found associated with beans and C0v~eas at the Isabela Substation, and 

7 genera Hith 28 cO\-Ipea ac::essions at te,;>_ HITA fam, also at Isabela. 

'..lith the assignme:1t in FY 76 of a nematode specialist from Canada 

on a year's sabbatical le~,e to MITA, it is expected that cultivars with 

resistance to known nematodes vii11 be :'~il-ntifiedo 

E. Breeding Program 

The bean bre~ding has been depeJdent on the recuperation of natural 

field hybrids occurring from flower visit:ation by the carpenter bee (Xylocopa 

brs:>ilian",rum). 

This technique of using carpenter bees to cross-pollinate normally 

self-pollinating beans has resulted in ct~s3bred lines with rust and vir~s 
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resistance. day length insensitivity, oetter climatic adaptability and 

increased yield. Screening of the International Cowpea Disease Nursery has 

resulted in improved cow~ea mosaic virus resistance. 

Present emphasis :s being placed on obtaining controlled manual 

crosses in the greenhouse for specific gene transfer and for the formation 

of an intercrossing PGPul~tion or gene pool of multiple disease resistant 

lines. Preliminary results indicate f3ir.ly high fertility (from 40-70% pod 

set) from the manual crossing, depending on the parents used. Of the 11 

parents j.n lise for the population iorndtion, the red bean line 15R-l48 has 

shown exceptional fertility both as a nale and female parent. The use of a 

manual procedure for recon:.bining resis'.:ant germ plasm now offers great 

promise for accelerating the bean improvp.ment work. 

The germ plasm collection has been increased with the addition of 

566 ne\ ... lines !:his year. This greatly broadens the base of parent stock for 

breed:i,ng programs and the selection of d€i3irable plant characteristics. This 

I~ill lead to cooperative testing with other regional institutions to increase 

yield, quality and resistance ~o insects and diseases prevalent in Latin 

America and the Caribbean. 

Research Findings: 

(1) Virulence Study of Xanthomonas Isolates. 

A virule:1ce study with Xantho;non~ isolates indicated 14 Vigna ungui­

culata P.I. accessions wer~ susceptible t·. Xanthomonas phaseoli (American 



..·J.6-


Type Cul:;uJ."C! Collection 11\1563), the cau~ifll organism of the common bacterial 

hlight of beans. These inoculation studj.es suggested that: (a) culture 

(19563 (,'as a mixture of K. phaseoli and :~. vignicoia, (b) it was contaminated 

with!. vignicola during increase, (c) !. phaseoli mutated to K. vignicola 

tn pn::;sa~~(! r:hrough~. unguiculata accesFions, ilnd (d) it contains factors 

lor v.irulence against cer-:':ain y. llngllic~\~ genotypes. 

Ino,:::ulation test indicated thM 1:. vulgaris gives primarily a leaf 

blight symptom while y. unguiculata·p::od1lces stem canker symptoms. These 

t\'I(I types CIt symptom deve::'opmcnt occur-red. irrespective of the Xanthomonas 

source. 

Preliminary trials suggest that: "Fuscans" type isolates lose their 

capacity for pigment development when pil~:sed through susceptible y. unguiculata 

accessions. 

(2) Di~,case Resistan~e, Yield and ,\(.iaptability Trials with Beans 

a. Resistance of locally gram' cultivars 

A number of ::inal selectiow' <l:1d trials were conducted on the 

adaptability, agronomic c~aracteristics ~nd disease resistance of bush beans 

for cultivation ~n Puerto Rico. This WI k was started in cooperation with 

Dr. Narcial ~ico-BallestE!:~, Horticu1i:\;rj~:t. Lajas Substatio~1. Varieties 

Bonita, Galana, Colorada del fLlis~ anc! J re:1ch Horticulture Ivere recommended 

for cultivation in Puerto Rico. The exl '"!Osive work on the selection of 

adapta~lc bush beans resu:&.ted in the sC:.l!ction of seven cultivars which were 

grown fo:: replicated yield trials durin~; 1975. 

http:studj.es
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b. Red Dean Trials 

From a total of 1,898 lines in 1970, the final screening of the red 

bean lines loesulted in 28 selectiol1S in 1974. The screenings were done 

for both disease resistance and y:!.~ld. These selections lolill be subjected 

to replicated yield trials. 

The most lolidely resistant cultivars "Tere Ecuador-299 and Hexico-235. 

Both cultivars are hif;hly sensitive to daylength. Selection l5R-148 is a 

rust resistant, CB}W susceptible, field resistant to soil-borne diseases, 

daylength insensitive, moderate to high yielding, dark red Mexican, dry 

bean cultivar that could serve as an important cultivar for breeding red 

bean adaptable to tropical lowlands. 

The most. important diseases i:l descending order of their importance 

•..:ere 	lfuizoctonia root rot and stem canker, southern blight, ashy stem 

blight 	and CBMV. 

Sensitivity to dcoylength and temperature, and resistance to diseases 

were 	some of the most important fa~tors affecting the yields of beans unde~ 

the 	lowland humid tropical conditions. 

c. Black Bean Trials 

Soil-borne patho(;ens caused s'~vere loss of stand among the susceptible 
, 

cult:ivars during the ;:ainy summe:::- season and were a limiting yield factor 

in beans. 

Bacterial blight is a major fr.liage disease r.uring the wet season. 

Due 	 to absence of cff~ctive chemicdl control it was difficult to estimate 

the 	loss due to this disease. 
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Whitefly transmitted viruses OJF1V) caused severe 1058 in yield wh~n 

infection occur prior to inflot'el'c~nce. Howc\"cr, \~FTV •....ere not a limiting 

factor for yield, if c:.ttaclc occuvt'cd after pod set. 

There ','ilS a distinct and sifuificant difference in field susccptibi-

Hty of bean cultivan. to 1~FTV. C:ultivar Vene~ucla 63 was disease-free 

whilc cultivar 51051 \,laS 34.8% di:~3ased. Also, golden yellow mosaic inci-. . 
dence was five times higher than f:hynchosia mosaic incidence. 

The results of a black bf::an yi.eld trial indicated that cultivars 

Hexico-309, 15R-55) bR-42, Jr,map;: and 7l-1R-1l3 had the highest yields 

llnlOng. 12 tested. It· \las intercst::.'lg to note that after 4 years of scrcen­

ing and breeding the ..dvanced brc(,('inn lines developed in Puerto Rico 

(l5R-55) lSR-42 and 7l-1R-1l3) eql';" led the yields of the best advance line 

und con:;'uercial cultivLl.r in Centra} Amcn:ica. Further the new Puerto Rican varie 

have superior insect and disease r,:sistance as compared to the other two varlet 
Bean cultivars varied in thair level of susceptibility to web blight. 

Cultivar l5R-55 had the highes t to ~erance followed with Mexico-309. How­

ever, the latter cultivar, under field str~ss due to diseases and climate, 

has a tendency to devalop flat seed. 

Cultivar l5R-55 proved to be 111 ou::standing candidate for release as 

adaptable, high yiclC!ing und diseas'~ r:::sistunt tropical black bean with an 

attractive seed form. 

d. Bean Rust Resistant TridLs 

Field trial obsc::vations and d~lta susr;cst that the following rust re­

sistant cultiv.:lrs La. '/ega, Jamnpa, 15R-S5, 15R-66, 7l-lR-136-BK, and lSR-292 

arc good candidates forbrceding ad;lptability, multiple disease resistance, 

and high yieldS in beans for the lc.l·;land tropics. 



e. Internatior,nl Rust Resistant Tests 

On April 13, 1973, a group of 22 rust resistant bean cultivars were 

sent to ten different countries for tests against endemic races. Up to 

dnte clata [rom five countries have l:eturned. The summary of these data 

shall be presented in the next annual report. 

Some of the outst:andinc i.ilate:.:ials from these trials were: 

- Cultivar PK-S-70-lSR-42-l-BK was the only entry resistant to all 

endemic races in Southern Er;l;dl. 

- Cultivars PR-S~70-1SR-SS-BK, lSR-167-4-BK and PR-H-71-lR-1l3 were 

immune to rust races studied at Beltsville, Maryland. 

- Cultivars PR-S-70-lSR-87-EK, lSR-277, PR··!f-71-lR-63 and lR-69 were 

highly resista:1t to rust :;:uces in Colombia. Cultivar lSR-87-BK was 

chosen as one of the parental lines in breeding high yielding dis­

ease resistant beans. 

-	 In Australia, 12 of the 22 clIltivars were resistant to all endemic 

rust races. Cultivar PR-S-7n-lSR-87-BK was used in a number of 

crosses. The analysis of dal:a has indicated five factors for rust 

resistance. Cultivars PR-S-70-1SR-21O-BK and lS-R-66-l-I3K were 

included in the rust nursc,-')' trials • 
. 

- In Costa Rica cultivars PR-S··70-lSR-87-I3K and l5R-277-BK were re­

sistC!nt to endemic races in ~ivc!. different locations. 

(3) 	 Cowpea Disease Resis tancc T:r'lclls 

a. 	Horticultural (Yard long) Cultivars 

Disease screening tests indicated that yard long cultivars (Vigna 

unguiculata var. sesC:llipedalis) w~re highly susceptible to a wide range 



of diseases. Selections were made ror ~gronomic and horticultural charac­

teristics and selected lines were tested in replicated trials. This work 

is continuing and the bes'j; agronomic t~;pes will be bred for disease resistance. 

b. 	 International Disease Nurf'l:ry 

In cooperation with Internation61 lnstitute of Tropical Agriculture, 

Ibadan, Nigeria, 104 cowpl!a accessior.s '.·;er<1 screened for disease resistance. 

The screening rests indicdted that "two different strains of cO~'Pea mosaic 

virus were present in the two locations. Of the 104 cultivars tested 13 

were resistant to the CP}W strain in Pv?rto Rico. Also, seven of the 

accessions were free fro~ bacterial blj~ht and canker. 

4. 	 Shipment of Seeds of Released Varieties to Cooperators and Interested 
Researchers During 1974. 

Seeds were sent to 25 foreign c.ountries and to 9 states of the United 

States a:1d others in Puer~o Rico. In t'l~ foreign countries 29 researchers 

received 19 sets of ~. vl~:~garis and 2Gs~ts of y. unguiculata multiple 

disease resistant lines. In the United States 13 researchers received 13 " 

sets of P. vulgaris and 5 sets of y. ~:uiculata multiple disease resistant 

lines. In Puer~o Rico 6 ":esearchers re: ':!i ved 5 ~. vulgaris and 4 y. ungui 

culatu multiple disease r2sistant lines. 

5. 	 Release of Germ P:~iJsm. 

No"dce to plant b";:eeders of t!1e 1:elease of three dry bean hybrids 

with multiple disease resistance characteristics. USDA/ARS, January 4, 1974. 
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Notice to plant breeders of th? release of fourteen selected rust 

resistant bean lines, USDA/ARS, March 11, 1974. 

8. Project Design and Methods. 

There: are four major ~ctivities, all of which contribute to the realiza­

tion of the research objective of cont'colling diseases and insects of beans, 

cowpeas, and other food h .. gume crops L1 the tropicso 

a. Virology studies 

This activity will phase out in FY-76 with the incorporation of an 

ult1:amicrotome facility il"... to the elect,:on microsc'ope work, and the refinement 

of the "air brush" technique for inoc\l:!..ating plants with a specific virus. 

Both of these techniques will facilita~e the determination of resistance in 

the plant breeding phase. 

b. Con trol of Fungus and Bac teri~ll Diseases 

A number of cOmD1(rcial fungic:.des and bactericides have already 

been tested for controlliLg the common diseases of legumes in the tropics. 

Further tests on the application time ~"11d rate will be made, and new 

experimental fungicides will be incluc;l'u in the evaluations. Also to be 

included will be any new strains of di~eases which are divulged. Deter­

minations to be made of varieties which demonstrate consistent resistance 

to diseases. 

c. Entomology 

This activity will parallel itEm b., above, as it relates to insect 

attacks and insecticides. An added element will be the study of natural 
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enemies of the major insects which attack legumes" The scientists will 

endeavor to identify varieties which are most resistant to insect attacks. 

d. Plant Breeding 

Varieties or lines of legumes \dJich possess good cultural charac­

teristics '.:ill continue to be crossed \.:1.th those types identified for their 

disease and insect resistance (items b. and c. J above) in the hopes' of 

combining all of the desirable traits into a few varieties which would then 

be tested on a worldwide basis. 

Graduate students will be trainctl in the various functions inv(.lved 

in this research program. Inputs for ea~h activity are included in the 

Work Plan below. 

9. Work Plan. 

a. Virology: This su·.)section will 1:~! completed with the end of FY 1976. 

This year's activities wi::'l include flirtl!~r characterization by electron 

microscopy ancl the use of an ultrnmicrotc.ll.e attachment to make ultrafine 

sections of plant tissue to deternine :ht! ehistence and type of virus active 

in the plants. 

ltn electron microscopist will be \~t~cruited for six months to traj.n 

UPR staff in the expert Uiie of the elect':,m ~icroscope and its accessories. 

Five research assistants are expected to Ile trained. 



··23-

Dr. Karl Maramorosh will serve ilS consultant in the evaluation of the 

Viroiogy Section Research. 

The project developed "air brush" technique of inoculating plants 

with a specific virus fo~ positive infection to determine positive resistance 

\d 11 be fu'rther refined and UPR and MJTA staff trained in its use. 

Two publications are planned for the yaar, one on the mechanical 

inoculation with the golden yellow mosaic virus and one on Euphorbia virus 

as related to beans. 

Current project staff and equipment either on hand or being made 

available will meet subsection r~search needs. To train staff in electron 

microscopy a Spanish speaking expert from Brazil has been located and is 

available for a six-month's training program. 

Six professional staff and three technical staff providing 43 m/m with 

30 m/m of labor will provide a total of 73 man/months of efforts during 

this funding period. C0sts for the :nta1 budget are $78,000. 

b. Control of Fungus and Bacteria:l• Diseases: Trials will be expanded 

to control diseases of legumes other than beans and cowpea. Of particular 

interest is pigeon pea (Cajanus~ cajan) and canker diseases caused by the 

fungi ~ Caj an, Phvl,~rphthard para,;itica, and Ba1ryodyp1adia. 

(1) Work Plan 1Y76-77. 

(a) Common Bacterial Blight of Beans. 

Trials will be cond'.l(~ ted in the field t both at the Isabela 

and Lajas Substations in order to establish how effective are the fungicides 
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(bactericicies) Copper 53 and Kocide lill in controlling common bacterial 

blight. A new fungicide (Bactericide), Nabac 25, will also be tested against 

the disease. In vitro tests in the laboratory will also be conducted in which 

this bacterial pathogen will he ehllos'.d to each of the three above-mentioned 

chemicals as well as to any other nev-'j y developed bactericide on hand. 

{b) Rust of Beans. 

T,.,o experiments \oTill be establish·~-j, one at 'the Isabela and the other 

at the Lajas Substation in which Plantvax and Dithane H-45 will be tested 

against bean rust. A third fungicide. Triforine, will also be tested. 

Experimental designs and methodology will be essentially the same as those 

employed for previous trials. 

(c) Powdery Hildew of .Co\o'Pea. 

In spite of the periect control d~5played by Benlate on powdery mildew 

for the first t\vO field experililents c-'!lducted to screen various fungicides 

against this disease, it failed to eft' =ctively protect the foliage of cOt'!pea 

during a third trial. Therefore, an ~~ditional trial must be conducted in 

order to establish if failure of thi~; rungicide to protect ag~inst powdery 

mil de,,' :~s due to inactivation of the :ilemical by adverse storage conditions 

or due to the developm·?,:.c of ne,., phy~j j ologic races of the fungus resistant 

to the chemical. The trial \vill be c:cablished at the Isabela Substation. 

The experiments for the detection 0: (lces resistant to l3enlate will be 

conducted in the greenhouse. 

(d) lE. ~ Screening of Chemic2J s 

Laboratory tests are underway in ',hich both EL 370 and Benlate are tested 

against the fungus Corynespora cassii~ola. Other fungicides and bactericides 

to be tested are Nabac 25, Kocide 101 and Daconil either on C. cassiicola or 



on Cercospora spp. and X.lnthomonas ph::l}eoli. Both dr.y weights and radial 

growth of these microbial pathogens will be recorded for each chemical 

under study. 

(e) 	Physiologic Races of Bean Rust 

lle&u leaves infected by ~. appen~iculatus will be collected from all 

the bea:'l growing areas of the Island. ,:IS well as from experimental plots 

established at the Substations. This material will be in turn puiified in 

the greenhouse by employing cu1tivars uhich are highly susceptible to' the 

disease. At least 20 bean differentials of those obtained from United States, 

Brazil, Colombia and Aus:ra1ia will be exposed to the material collected 

throughout the Island. 

(2) 	 Work Plan 1977-18. 

(a) 	 Complete the wor';c initiated in 1975-76 and 1976-77 on chemical control 

of those diseases which are e.ndemic on both beans and cowpeas. 

(b) 	 Find means of control for tho~e diseases reported as new to beans 

and cowpea in Prierto Rico 

(c) 	Test newly developed pesticices (fungicides and bactericides) against 

endemic as ,.;re11 .lS against i....C\~ diseases of both beans and cowpea in 

the laboratory, 3reenhousc a,.cl ll.nder field c.onditions. 

(d) 	 Initia.te resC'.':rc·,l directed to control diseases of legumes other than 

covpea and beans, such as pigeon peas and chickpeas. An important 

disease of pigeon peas in P~erto Rico is stem canker caused by the 

fungus Phytophthora parasitic~. 

(3) 	Work Plan 1978-79. 

Continue research directed to control diseases of edible legumes, with 

special emphasis on thOSe which represdnt a menace to the economic production 

http:Initia.te


of these legumes under cultivation. 

To continue testing ~ungicide and bactericide as they are released by 

the chenical cOffipanies. 

Eight professional staff and three technical staff plus 12 m/m of labor 

provide ::otal of st. m/:.l for FY 76 Clnd CJS m/m in FY 77 & 78. Total budget;l 

costs are $70,000 in 197~, 114,000 in 1~'7 and $122,000 in 1978. 

Hajor equipr:lent to b~ purchased in ?i 76 includes, a growth chamber, 

transfe~ chamber, incuba~or, two dissectlng scopes and a hygrothermograph. 

No further equipment neeJs are foreseen through the project life. 

(4) Expected Products and Time Framr. for Accot:lplishment. 

(a) Informatioc in 1977 on :he control of bacterial blight of bean 

caused by Xantomanas phal.eoli via the furgicides and/or bactericides, basic 

copper sulphate, copper hydroxide, and Nubac 25. 

(b) Informatior. in 1977 on the control of rust of beans, caused 

by Uromvces appc:1diculat:.s, via the £un);:lcide mal1zoceb, oxathiin (Plant Va:<) 

and the systemic compour,c. Triforine. 

(c) In 1977, 8L explanation of why the systemic fungicide benomyl, 

which 110.(: provided e:<cel:.cn t control of pO\vdery mildew of cowpea, did not 

control the disease in t:-.e last ~.:!st ·,::onrJucted at the Isabela Substation. 

(d) An. in vitn. evaluation or cor.:pounds for control of the target 

spot (cowp~a) and bacter~al bligh: (b2an!;) causal organisms (1978). 

Ca) Indicatio~t in 1978 on =he r~ces of the bean rust pathogen 

present in Puerto Rico. 

(f) A screenins of cowpea a~ce85ions for resistance stem canker­

inciting pathogens (1978). 

http:e:<cel:.cn
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c. Work Plan - Entomology - 1976-78. 

(a) Con::inue field tests for the screening of new selections and/or varieties 

of beans and cowpeas to determine the presence of resistance to the major 

insect pests, particularly, to the leafhopper, Empoasca fabae, to the leaf­

miner, Liriomyza sativae and to the ~ry seed weevil, Acanthoscelides obtectus 

on berms, to the bean be~tle , Cerotctr.a ruficornis on beans and cowpea and 

to the cm.;7pea weevil, Chapcooermus ebeninus, and to the dry seed weevil 

Callosobruchus chlnensis on cowpea. This screening should continue for at 

least 1976-77 and 77-78. 

(b) Conduct field test to evaluate insect attack and damage on selected 

varieties of beans and cowpea. Effo~ts ~.;7ill be made to determine the effect 

of difE~rent levels of iasect populations on yield. This will be started 

this year for the leafho?per on two varieties of beans, one susceptible and 

one resistant. Similar tests will be conducted during the following three 

years in order to determine the insect population causing economic damage. 

(c) Field test ~vill be initiated with ,:xisting cotmllercial varieties of pigeon­

peas to f>.V: te insect damage, particularly of pod-borers (Heliothis spp.) 

at ciifferent plantinG tine through the pigeon pea season. For this,eggs of 

!ieliothis will be counted at pod se;:ting in all planting through the season 

to determine the insect damage at diff~rcnt levels of egg infestation. 

This should he done for at least three years in order to obtain reliable data 

to predict insect damage based on egg:ounting at pod setting which is the 

time to decide. on contro: measures. 

Based on the above results insecticide trials could be done (probably after 

3 years of data) for the refinement of control measure decision (timing). 

Efforts will be made to determine the natural enemy complex of Heliothis 
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larvae in Puerto Rico. and eventually. its efficiency on control. Thp. 

effect of recocmended i~secticides on natural enemies will. also, be studied. 

Cd) Continue field plot. shade house and laboratory studies to provide 

iuformution on the natu::-al enemy compl~x of the leafminer. Liriomyza 

sativaE. These studies should continu? for at least 3 years. Once the 

potential enemies are i~entified. th~ efficiency of these should be deter­

mined as well as the adverse effect of _ecommended insecticides. 

(e) Continue field test to evalua~e cl)~Qicals for control of insect pests 

on the above crops, particularly for'tll~ leafhoppers, 'leafminers, the bean 

beetlc~ the cowpea weev~.l and the dr-j 8~ed weevil. Emphasis will be given 

to secure minimum chemical dosages t~at will control the above mentioned 

insects. 

A staff of three professionals and ~ne technician will be required 

through the life of the project. They ~ill provide 55 man/months including 

field and laboratory labor staff in ':Y 7b and 94 m/m each in FY 77 and 

78. A portable area meter and a stere~~iscroscope fitted with photography 

equipment will be major equipment needs in 1976. No other major equip­

ment needs are foreseen. Annual funding requirements are $39,000 in FY 76 

and $5E,000 in FY 77 an~ $63,000 in lY 78. 
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d. Plant Breeding for ResistanL~. 

111is portion of the work plan w::.n be presented- under the individual 

species being investigated or to be included in the near future. 

(1) Common bean (Phaseolus ?ulgaris). 

(a) Exchange of advanced lines with other bean improvement. 

progracs (1976-77). 

(b) Incorporate major ~ources of multiple resistance into one 

or more populations of I.lanage::able sL:e. (1976-77) 

(c) - Test ~hese populatIons for reselection of higher accumu­

lated resistances and for favorable dcironomic characteristicso (1977-78) 

(d) Initiate tests to preserve the highest level of nutritive 

values Hith the reselection for high multiple disease resistant typeso 

(1977-78) 

(e) Release advanced high yielding Jisease resistant lines. 

(1977-78) 

(f) Detercine the genetic base and inheritance of resistance 

to some af the diseases tested. (1977-78) 

(2) Cowpeas and Yardlong (Vigna unguiculata and sesquepedalis). 

(a) ContiLlue crossing and reselection for the accumulation 

of multiple disease res~stance. (19 76-77) 

. (b) InitiLlte bre~ding program for the incorporation of yield 

and quality characteris'::ics of adaptable commercial types into the 

mu1tip2.e disease resistant material. (1976-77-78) 

(c) Develop cooperative testing of advanced disease resistant 

lines for adaptability and yield with other tropical countries. (1976-77) 
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(d) Release improved hiSI. yielding disease resistant cowpeas 

nnd yard long beans. (1977-78) 

(c) Incorporate male sterility into breeding lines and popu­

lations. (1977-78) 

(3) Tepary ilean (Phaseolus ~~.ifolil1s. 

(a) Obtain gem plasm f::o'1\ areas where the tepary is native or 

ill cultivation. (1976-77) 

(b) Evaluate for Gisea3~ r~sistnnce, yield and adaptability 

under tropical conditious" (1977-78~ 

(c) Cross and select for :11'l1tiple disease resistance o (1977-78) 

(4) Scarlet Runner Bean (Phanc'~lu8 coccineus). 

(n) Increase gero plasm b'l~e through acquisitions and 

collections. (1976-77) 

(b) Screl~n for multiple d I.:iease resistance through the forma­

tion of separate bush and vine type cOl'iJlosites or populations. (1976-77) 

(c) Devele;:> multiple di5c,i:oe resistant types for transfer to 

.t. vulgaris. (1976-77) 

(d) Isolate important agnlilomic and morphologica.i. ::-.!.aracteristics 

into compatible lines from which they ('~n be transferred to P. vulgaris. 

(1976-77) 

(e) Develop commercial tnt's for adaptability and yield test­

ing" (1977-78) 

(5) Lima Bean (P'.1aseolus lunattJ.~J). 

(a) Increas.~ germ plasm bare through acquisitions. (1976-77) 

(b) Continua screening for multiple disease resistance to 

reduce the number of lin~s to a more manageable quantity" (1976-77) 
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(c) Test adv~mced lines for their range of lldllptability and 

yield (1977-78) 

(6) Pigeon Pea (C3janus cuj;~!l)' 

(a) Cooperate with the University of Puerto Rico on the im­

portant international disease probleil:s. (1976-77-78) 

Priority and Time Distribution fot' Principal Research 

Personnel 

Crop Priority Patholcgist Breeder 
lQ=high % of Time 

P. vulgaris 10 30 50 

V. unguiculata 9· 30 20 

V. unguici.llata 
scsqui?cdalis 6 10 10 

P. acutifolius 3 10 10 

P. coccineus 3 10 10 

P. lunatus 3 10 

C. ca'jan 2 

. 
!Vine professional and four technicaL staff ,."il1 be assigned to the pro'; cct. 

Counting assigced 1aborerE a total of 1QS m/m will be used in FY 76 and 334 each 

in FY 77 & 78. Projected funding rCGui=emcnts are $139,000 in FY 1976, 

$223,000 in 1977 and $237,000 in 1978. Special equipment needs will consist of 

field cultivators, a port~blc bean plot thresher, microscopes and sprayers. 



··3~-

l(). E:wironmental Impact" 

The overall aim of this researc11 project is to increase the food 

availnbility to the people of the LDCs. It hopes to accomplish this by 

reducing losses presently caused by diseases and insects. Ideally, bio­

logical control mathods will be: ideno::t.:ieci, - barring this t various chemical 

contro~s will be indicated. In eithe~ case, the effects of other bio­

logical forms or of che;o.licals will be I:akeninto account before any 

recOImnc::ndations are made, so that any possible adverse environmental effects 

will be duly considered_ 

FL:.rt:..ter grain legu!".les properly illl)culated fix nitrogen from the air 

to essc.,tially meet plant requirement", A residual is left on root 

nodule::; to reduce the n~.trogen requirl'fllcnt for future crops. This results 

in a lowereJ requirement for chemical nitrogen, saves fossil based fuels 

and reduces soil and water pollution. The benefits to be derived from 

this ,,,ork are not biasec toward any p(ll"ticular economic or social segment 

of the population of LDes. 



It. General ApEraisal. 

The 1974 PAR indicated progress was as planned Bnd no major production 

or administrative problems had arisen. Transitional problem of transferring 

the project to UPR leade~ship had essentially been solved. Some divergence 

and luck of connnunicatio:l still existed and more staff meeting and improved 

exchange of information on each team member's activities was recommended. 

Broad~ning the scope of the project to include other grain legumes was 

also recomr.lended. As facilities, tiu:e and staff permit this is being 

accompl~shed. 

As part of the outreach effort) including more LDC graduate students as 

research assistants on the project vas suggested. 

In the 1975 project review progres3 was noted in all of the 1974 recom­

mendations. Some work is now being done or planned on pigeon pea, yard long 

bean and lima beans. Th~ee graduate students have been assigned to the 

proj ect and improved comuunication W'::J evident. 

The 1975 review again noted good progress on research objective. 

Virology studies have progressed to the point that they can be: terminated at 

the end of FY 1976. With more prover. Lesults being available increased out­

reach and training activities can be f;tarted. Also closer coordination with 

the soybean p~oject and cxchJnges of pertinent information was suggested. 

In swmnary, reviews indicat~ a sucenssful proj ect on schedule t-rith 

objectives being met. 

PRO~)OSIl\G OFFICE GEl..;::IV\L r.VALVATLlti Af:D RECOMMEt-.'DATION 
The project contir.ues to hold the highest priority among the projects 

supervised by the Ofd.ce of AgriClJ lture and is an integral part of the 
program of the Divisi.on of Crop ?roduction. It addresses directly by 
improvement of the gruin itself, t-he all important problems of hung'e d

1 i' r anIna r.utr t:on as \o.'~ll as making a contribution -towards the improvement of 
the lot of the small farmer. ~ 

A three year exten~ion will allcw for the rcali t n of important re­
search in prorress and solution of problems dir ff i fbeya ect;;ln ood produc­
tion and nutrition in the LDCs. ~ 

~~~~~~T~.~~~.~.~..~~~ Leon F. Hesser, DirectVr 
Office of J,I'I·; ... ,,1 .... ,.. ... -"'," 
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-----------------------

Milestone Life of Pr0"cct Schedule-------------------:.----------- ­
·-----l-p~oject COr.1.Ple~iOn-Extension of Project 

Objective/Product Start 
FY 1.976 FY 1977 FY 1978 

S) --------------.. -.•-- (e)A. Virology Studies 
S)-----------(e) ­1. New virus characterization 
S)------------------(C)2. Ultra 	 activity 

3. Electron microscope (S) -----.--- (e) 

training 


(S) -----..--- (e) 

"air brush" virus 

inoculation 


4. Training in manual 

5. Data Publication Activity (s)-----------(C) 

_~,J___	 • ___ __. 	 Fun~i ~ ____________B~cteri3 Diseases. _ ks;=--~-=-------.--- ------ ------------- -------~=~L---------.------~------ I.~)
i"U·,,:,-:,-:: ...- ~~':"l.~ ..:'.: =~i:._~':'~~ 

I.':af Bl L;;ht Stu.1.L!S 
L~~f spot studies 
nust studies 
~atural mean~ of control 
Ne....• dis·::ase studies . 
Other Grain Legume Studies 

C. En tomo l.c.l;y' 
1. BC01n and cO\olpca SCI-C:I~n­

ing for Qajor insect 
resistance. 

2. 	 Dctert!li.n~ ec::-·;w,:tic level 
of insect l'0iHllations. 

J. 	P!~~on pca sc~~~~i~~ f~r 
insect resistance 
levels. 

Egg 	count and natural 
enemies will be studied. 

~~i~~~~~~~=~~~~~~=~=~~:=~~~~~~~~~=~~~~~=~~~~~~t~~~~~~~~~~~~~~~~~~!~! 
(S)------------------- ­ ----------------------- -------------------(C) 

(S) ------------------.--- ---------------.-------- (e) 
(S) --------------------- .---------.-------------- (e) 
(S) -------------------- ­ --------------------.--- (e) 

---+-----_._----­
(S)-------------------- ­ ----------------------(e)
(S)-------------------- ----------------------- ­ -----------------------(e) 

(S) --------------...----- ------------------------ -.--------------------- (e) 

'(S) ---..•.-----.----..• ------- ------...------.------- -- ..--- -------- .....-----..------ (e) 



-----------------------

--------------------------

-----------------------

Milestone Life of Proj cct Schedule (Cant' d) 

Extension of Proj~ct Project CompletionObjective/Product Start 
FY 1978

FY 1977FY 1976 

C. 4. Evaluate chemical control (S) ---------------------- ­ -------------------- (C) 
of major insects 

J 
lI"\ 
M 
J 

D. 	 Plant Breeding 
Common Bean 

1. 	Exchange bean lines with 
other improvement programs 
and incorporate multiple 
resistance in one or more 
populations 

2. 	Select for favorable agrono­
eic ch=r~cte~i~tics nnd hiZh 
nl!triti\'2 VGll!·.?!s i.n :l!ultiple 
disease re~istanc bean types. 

3. 	Release Dost promising lines 
Cm.;pea & Y;}rd~L-

4. 	Develop multi-resistance and 
comm~rcial qunlity 

5. 	Develop ~ooperativc breeding 
programs nnd relense 
promising new lines 
Tepary ~ean 

6. 	 Increase germ plasm bank and 
disease resistance and 
quality characteristics 

7. 	 Cross and select for multi 
disease resistance 

(S)--------------------­

(S) ----------------.---- ­

(S)--------------------­

--------------------(C) 


(S)-------------------­

(5)------------------- ­

(S) ---------------------. 

(S) ------------------- ­

---------------------(C) 

---------------------. 

--------------------- (C) 

-.----------------- ---- (C) 

---------------------(C) 


-----------------.---- (C) 

8. Increase germ plasm base and I(S)--------------------­ ----------------------- ---------------------(C) 
screen 	for Dulti disease 
resistance and cca~ercial 
quality traits. 



Nilestnnc Lif'=--S'f Pr.o i_(:ec Schcaul'3 _(...:C:.:o:.::n~t=--'.::;d.!.)_____-,-___ 
---~--

Extensio:l of Project Project Co~pletionObjective/Product Start 
FY 1978FY 1977FY 1976 

9. Develop resistance and (S) --------------------t------------------ (C)
agronomic traits in lines 

compatible for transfer to 

COl)'!l'!lon bean (P. vulgaris) 

Lima Bean 


10. Increase germ plasm, screen (s)--------- ­ ------------------------t------:------------..----- (C)
for desired traits, test 
advan~ed lines for range 
of adaptability and yield. 
Pigeon Pea 

11. Screen available material (S) -:---:----- ­ ------.------------------- ­ ----------------- (C)
and cooperate closely with 
LTR sr:~.ff ~_!! ',~~'/~lop'L:!g 

n 
.;:) cr;r:.!1lerci:llly accep t,-!ule 
I varieties 



F0~~\T fOR ~OR;2LA~;/r.O~I~ACT nUDGET AND LIFE-OF-P~OJECT COST F.ST[~~TE 

1. Salaries 
2. Consultants 
3. Fringe Benefits 
4. Overhead 
5. Travel and Trans. 
6. AllolJance 
7. Other Direct Costs 
8. 8. equipcent, vehicles 

h. ~terials and 
supplies 

9. Publications 

76** 77 
First Two Fiscal Years 

Est'd Est'd 
}fan Cost MCln Cost 
MOB. (OOC) X05. (000)

-S­ -$­

378 156 523 220 
.2 1 a 

378 19 523 25 
378 93 523 124 

20 17 

32 
9 9 

Prior )','<lrs C(,sts 
(000) 

FY 73-74-75 
$ 

444 
0 
48 

234 
24 

28 
13 

To Pr"oj ect 
Completion 

(001) 
IT 1978 

$ 
230 

0 
26 

130 
17 

'J 

;.'ith FY 73 t. 
75 Cost 

Total Est'd 
Life of Proj. 
Research Cost 

~OOO) 
$ 

1060 
1 

118 
590 

78 

60 
40 

74 

I,... 
r'l 
I 

iotal Costs by Inputs 

ourpu rs· 

378 340 523 395 800 422 -­ 1957 

_fl -E. 184 ~2§.. 

nCDc~rch Object 02 
(Bac[~ria & Fungus) 54. 70 ...n 114 201 122 2.Ql 

Rescarch Object 03 
(En tocology) 

2§. -12. _~.i 58 109 --E1 269 

Breeding (XITA) ii4 195 139 334 223 306 237 905 

Total Costs by Outputs 378 340.­ 52.1 -­
395 -.­ 800 422 122­-

*Rescarch objectives or other program cateGories as describcd in Ite~s 8 of project statement. 

*.Scven conths funding only.FY 77 & 78 full l2-m"nth funding. 
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November 18, 1975 

MEMORANDUM FOR: Members of tHe Research and Development Committee 

FROM: TA/pPu'lfar~;;r,tz 
SUBJECT: 	 Research &(1~opment Committee Meeting - ­


November 25, 1975 


A meeting will be held at 2:00 p.m., Tuesday November 25,1975, 
In Room 2884, NS. The following fol lowing Project Statement 
will be presented yor review by the Committee: 

Improvement of Trop I ca I Product I on of Bear,s an d Cowpeas Through 
Disease and Insect Control. University of Puerto Rico, Research, 
KPA #2. 

Attachment:- a/s 

Distribution: 

(See attached sheet) 
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1. SlIhries 
2. Consultllnts 
3. Fringe Denilf!u 
4. Overhelld 
5.. Travel lind Trllns. 
6. AllovlInce 
7. Other Direct Costa 
a. a. equip~~nt. vehlcl•• 

b. 1IIo1terlals ancl 
aupplie. 

9. Publicationa 

76** 77 
First T~o Fiscnl Years 

[!it'd 
, 

Est'd 
Man Cost Mnn Cost 
~ .iQQ.Ql ~ J.QQ& 

$ $ 
378 166 523 220 

.2 1 0 
378 19 523 25 
378 93 523 124 

20 17 

32 
9 9 

Prior Y<~lIrs Ce'6t. 
(000) 

FY 73-74-75 
$ 

444 
0 
48 

234 
24 

28 
13 

To pr"njl.!ct 
Coa:pl.~t 10n 

(001) 
FY 1978 

$ 
230 
0 
26 

130 
17 

9 

With rY 73 , 
75 C.,1t 

Total r. st •cI 
Life of ?~oJ. 
a..earch cOle 

~O~O) 
$ 

1060 
111. 

590. 
7. 

60 
40 

74 

I ro­
.", 

I 

Toeal Cos ts .by Inputs 

OUTPUTS· 

378 340 523 395 800 422 1957 

Re!ie3rch Object. 
(Virology) 

11 
..ll. -E. -- 184 ..ill 

Research Object 02 
(Bacteria & Fungus) 2i .2.Q. ...ll ill. 201 ill -1Q1 

Resellrch Object 13 
(£ntoll:Ol08Y) 

~ .2! ~ 2! 109 Jl ..1!? 

Ireedine (MITA) 14 195 139 334 223 306 237 905 
Total Coata by Output a 378 340 523 395 = 800 - 422 Wl-

......rch objectlves or other proaram ~ateaorlea aa doacribed in It.aa 8 of project .tatement• 

••s.~ua _ncha fUD41111 only. FY 77.' 78 full 12-month funclinl. 



L.1. ,f P,.j.c t :.AI~· ·~'''"II.," 	 PROJ Eer DESIGN SUMMARY 
Ft.. n· ....T~

LOGICAL FRAMEWORK 
Tet.I U." f""•••:."~,~===:De" , ..",":_ • 

P;ojlct Titll & N·J",be~: Imp Trap Prod BeonS--l1.ll..~.l"I1C."il,",s__ 

--------~~~~~-~--~----~------------------~-----~~-~------~~~~~~~~~------~--------~--~~~~~~ H~RRAfIVE SUMMARY OBJECTIVELY VERIFIABLE It~DIC;'TC~S MEANS OF VERIFIC.:.TION 	 IAoI~Oin"NT ASWNPTIOHS 
-.~-------P••;,am 0' Stera. Cool: The b,oad", objeclive to Mea.u,e. 01 Gaol Achievemenl: 1. LDC crops production records.. A.."",pl.onl 10' IIch, ...."••", '.,.e,.1 

,,!- ch thil project contributn: 1. Sir.nificnnt increase in per ,apita 2. Intern:Jt1on:Jl agency and FAS crop 1. tDe's "Ul devhe pollcSe' 
To increase qU:Jnttty and nutritional production of major food crops in estimates. to cncoll~.Ge improve food 
value of food cro~8 in developing. . Loe's. 3. Nutrition:Jl quolity surveys in LDC'.. production. 
countrle.. 2 • .IClprovcClent in nut:ttionill quality 2. V:Jrletlc:. avanabl. tltat 

of Clajor LOC food cro!,s with iC:I'rove nutritional .".Ut; 
emph:Jsis on protein levels. without reducinl ,Sel'" 

P'ojlea F-urpou: 

to investigate tbe n"'ture. distribution. 
and control of d1r.enses and related 
lasects of graia leguces limiting pro­
duction io the tropics. 

o.,'pv": 
1. 	Search for diu~:Jse-resistant genotypes 

of beans an~ cowpe:Js. 
'2. 	Developm~nc of aultidisease-resistant 

11M!;. 
3. 	Training of UIC personnel. 
4. 	Est:JbUshment of exch:Jnge linkages.
J. 	Bank of resea=ch findings. 

-.:;:ill 
I. qualified personnel, c.aopus and field 

facilltiel provided by contractor. 
2. 	Budget lu~port provided by AID/W.
3. 	P~laonnel, facilities and local 
• 	 .upport provided by LOCs. 

4. 	lateraational linkages and dev~lopaent 
.Cratel' a••ilted bJ CIAT. 

Condilion' Ihot will indical. purpole •..1. Iw~ 1. 	Disease-resistant gcrmpl:Jsm identified 
achieved: End 01 projecl slalus. 2. 	Dis~as~-resistant ~ntcriQI 'mdcr trial 

in Loes. 

available to LOCs. 


1. 	~Iul tidisease-res Istant varieties 
3. 	LDC pcr50~ncl in trnining. 
4. H:Jterials :Jnd infor~ation exchange 

sibility assumed by LDCs and 
2. 	Research :Jnd dcvelop~~nt respon­

with LOCs and International Institutes 
intern~tlonal institutes. Conducting of Se~inars. 

3. 	Nucleus of expert staff and r~~eorclS. Scmin:Jrs :Jnd work:;hop proceedings 
i'acillties developed at UPR and· published and dis:ributed. 

key I.alin !.meric..n countries. 


4. 	Technical reference materi:Jl 
puhU:;hcd and disscminated. 

Magnitude 01 o.,'puh: 1. 	USDA (HITA) :Jnd UPR records. 
1. 	13 lines of disease resist:Jnt 2. Bre~ding records of national and 

covpeJS released. internntion:Jl cooperating research 
2.19 lines ~f·dlsease r~sistant institutions. 


beans r~lea~ed. 


3. 	In 1..2l!-.l dry bean hybrids '11th 
multIple disease resistance . 
rclc:Jsed. 

4. 	In 1974 14 rust resistant bean 
lines rcleased. 

1""lemenlalion Torgel (Ty;!e and Owantily) 1. 	AIO/W records. 
1. 	400 mm p~r year provided by 2. Contract reports on site Inspections. 

contr.1ctor. 3. 	USA!D reports, on site Inspections. 
2. 	 $400,000 budr.et provided by AIO/W. 4. 	Intern~tional and nationsl program
3. Adequate research field and records.· 

l~bor:Jtory facilities to uee l~p~ts 
Link:Jges est:JbUehed with CIAT"4. 
lITA. and ICRISAT. 

A..v",phon. 'A. ;;~.t.i'" pvr,.••: ., 

1. 	Proble~s of yield and autfl~ 
t ion:il C;..Iallt:I with resS.­
tance ca~ be solved. 

2. 	LDC train Ina and e.ten.laa 

staff can tratn faraer. 1D 

new trchnology. 


3. 	LOC'. reuarc:, ir,stitutlciD 

C:Jn peden r-!c;ul.red fuac­

tlons. 


Allv/llplion, 'or oc.hilYi"t evlpv'.: 

1. 	LDC'. anc USAID·s vl!l 
request .n~ use re•••rch 
fln~tncs and techaical a••ll 
t:Jnce av;llable. 

2. 	Coop~ratJon of InteraatlOGaI 
Institutfons. 

3. 	Avallablc! Icaff and ~e.ou~c. 
in LOC'I. 

AIIU",plio"l '0' ,rovir/i". i",,,,.: 

1. 	AIO/W fund ina wUl· be • 

avallabll! • 


2. 	CODtractpr ~taff and faci­

lities ~~ll be adc~uat•• 


3. 	Ir.ternat~on.l In.tltutloa•• 

LDC'. and USAID·. will he.. 

personne~ and resou~ce. to 

.upport thl. aetlwlt,. 
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PROJECT STATDfENT 

'A. PROJECT SUMHARY 

1. Statistical 

Project Title: 	 Improvement of Tr0pica1 Production of ~ , 
Beans and CO"""Peas Through Dis;;;xase . .a I>, 
Insect Control 	 I ,,. ~.()

' '/ ' /1,./'"(' li"\ 
New or Extension: C::S~.:on J ..JAu> : ~¥p 
Contractors: 	 College of Agri:l-t:~: ,L the Univcrsity . 

of Puerto Rico (UPR) , ~'1ayaguez, Puerto 
Rico. Hayaguez Institute of Tropical 
Agriculture, U.S. Departncnt of 
Agricultu~e, Co~pcratir.g. 

Principal 
Investigators: Dr. J. H. Lopez-Rosa, Plan~ Pathologist; 

Dr. Carlos Cruz, F.ntooologist; 
Dr. P£dro H~11i~~~~) ~l~-~ D~~~~l~~;ft. -

Dr. Julio Bird, Bean Path()logist -
University of Puerto Rico; Dr. ~. G. Vakili~ 
Pathologist, Plant Breeder, Dr. G. F. Freytag, 
Plant Breeder - U. S. Department of Agr,icultur( 

kL ,,~- I ~ 'i 1 
Duration: ;rp;~l. 1976 - October 31, 1978 1- ~v v)"/$ 

....<~~.•.. -~-~. "~ 

Total 

Estimated Cost: $1,957,000 
 -t-

Funding: L 
Prior Years funding - 1973 to 3/31/76 $800,000' , 

Project Extension Funding ­
4/1/76 - 10/31/76 
 340,000 

FY 1977 395.000 

FV 197R 1122.000' 

Project ~Ianager: Keith Byergo 
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Narrative: 

.."u....ulS ~m: ;J.n;J.~;J.a.l. ~wo years OJ: cn1S project, the University of Puerto Rico 

(UPR) staff in conjunction with the USDA Mayaguez Institute of Tropical 

Agriculture (MITA) staff have established a sound base for research tn tropical 

bean and cowpea culture. With competent staff and facilities, they are ir. 
a posicion over the next 2~ years to provide varieties of beans and co~ 

peas.that have commercially accepted quality, and due to inbred multi ­

resistance to prevalent insects and diseases of Latin America, greatly in­

creased Yi~~d~.~___~dY released varieties are being commercially producE 

and ar~~_in the national and international grain legume. 

development programs of t~i" I ~. y", ? 

As detailed in the initial project statement, legumes are the principal p= 

and the Caribbean. Further, developments in Puerto Rico are often applica 

and useful in Asian and African Grain legume work. 

Research is in progress in the areas that. follo,~s: (1) surveys for and 

studies to properly characterize virus,diseases and develop simplified 

methodologies to enable the evaluation of germ plasm for resistance to the 

etiological agents of the diseases in Tropical.America, (2) evaluation of 

chemicals for the control of disease agents and insects, (3) surveys of 

nematodes, (4) evaluation of germ plasm for resistance to diseases and 

insects, and (5) breeding wcrk to produce high yielding lines and culti ­

vars with multiple resistance to diseases•. 
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Vorkon the above mentioned aspects is conducted at the Agricultural Experi­
, 

mental Station of the Unive~sity of Puerto Rico, Mayaguez Campus, at 

facilities located in Rio Piedras and Mayaguez and in_various substations; 

in MITA at Mayaguez and regional substations; and cooperatively in various 

Central American countriesjat CIAT, Cali, Colombia and the University of 

Wisconsin. 

As an institution building exercise, the current internationally recognized 

competence of the University of Puerto Rica in the field of grain legumes 

vouches for the success of the project in this area. Newly released 

varieties, consultancies, graduate students, seminars and publish~d papers, 

the l~orkshop on Tropical Disease of Gr.ain Legume!:; and the resulting book, 

all have attested to the excellent capability of the project institutions 

and their staff. 

2. Research Purpose and Expected Products: 

Purpose: pJ
The major objective of this project is the insect and disease 

~~--~--~----~--------
problems effecting production of grain legumes in the tropics and to 

develop and disseminate means of control. Also of high priority is 1m­
~-----...------- ~ --------------~----------
proving grain legume research and production cODpetence in LDCs. 

!xEected Pr.oducts: 

1. Mul!:iresiscanc varieti~s of' h~anH ""~ &.;UI,ili'::.:41i fol:' .;ot::Wercial pr~-

duction, suited to the various eco10gic31 conditions in,tropic31.and sub­

croDic&l areas will ba the principal product of this research. 
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2. A germ plasm bank of a size and variety to constitute a major source 

of breeding material for cooperating national and internation~l prograos. 

3. An experienced and well equipped staff at UPR with internationally 

recognizad competence in grain legume insect and disease control and a 

bank of knowledge available to other institutions involved in like work. 

This will constitute a resource to continue the research necessary to 

maintain viable lines of grain legumes against the evolution of new diseases 

and insects. It is foreseen that the current grain legume programs of 

CIAT, ~ITA, ICRISAT and major national programs will benefit sufficiently 

from the work initiated under the AID/UPR contract to continue the necessary 

research and development following completion of the contract. 

I.-.. J. staff of .&<::Oi~' L.rair,eca scientibt W'IO will COllst.i.tut~ a nucleus 

of expertise in developing ~ompetent national programs in grain legume 

producti9n. 

5. A system of linkages between institutions involved in grain leguee 

research that will assure continuing cQoperative efforts in the exchange 

of research and production technology. 

3. Significance and Rationale for the Research: 

A key project area of AID assistance has been the improvement of basic 

food crops with emphasis on high quality and higher level assimilable protein. 

Research activities currently are supported for the development of improved 

legumes are a better s~~~ce of plant. protein for human consumption than the 



'Dew cereals.' They contain 20 to 40 percent protein compared to the cerea~ 

.rains which average only ~ to ~ this amount. Although there exists a 

ireat potential for ,increasing pre~ent day yields of these-crops, until the 

initiation of this project little research has been done on tropical grain 

legumes as compared to that in the cereal crops. Commercial planting of 

newly developed project bean varieties have produced 2 tons per acre in 

Puerto Rico. This compares with average yields of 500 to 600 pounds per 

acre. 

In much of Latin America, Africa and Asia grain 1egumes,are the second 

largest food crop both in areas and tons of production, and the primary 

protein source. Population increases in LDCs also increase aggregate demand 

---------.-­
mean a higher return to the small farm producer. For this reason, AID------ "-\' .. 

con'sider!:f"r~~earch in the beans and cowpeas to be of very high priority.
\ .--....~ 
\..~ ....,..,~ 

AID through it's initiative can muke a significant contribution in the 

basic'research and training necessary for national prograos to develop. 

The first two years of the project have defined the problem a~d indicated 

answers. This proposed 2~ year extension would develop ,the bank of 

knowledge and technical expertise from which national and regional prograQs 

,: could build. 

This two-year involvement of the University of Puerto Rico -in coopera­

tiOD with USDA has been a productive period with advances being :ade on all 

froDts to increase grain lecume yields particularly beans and coupeas. 
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Building on staff. facilities and technical information that has been 

developed over th1~.period. it is reasonable to assume that commercially 

acceptable varieties of higher yield and protein quality potential will 

evolve from research conducted during a 2~ -year extension of the contract. 

Schematically the project functions as follows: 

Virology 
St\ldi~s 

Selection £, 


BreedinB 

Programs 


Project Administ~ators 

Insect 
5°tudie!: 

New Resistant Varieties 
.II\. 
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4. Plans to Coordinate and Link Research: 

The extension of the bean ~nd cowpea project shall const~tute an AID 

contribution to the worldwide legume development program. It will be closely 

integrated with research on the grain legumes carried out at the inter­

national research institutes, as well as by regional and national research 

centers, and it is intended to complement their research programs. Huch 

of the proposed work is of a more fundamental nature than that normally 

done at the int~rnationa1 research institutes. In this way a major contri­

bution will be made to existing adaptive and production type programs. 

Following are the international institutions and grain legumes for which 

they have international network responsibility: 

Crop Responsible Institution 

Pigeon peas ICR!SAT - India 

Chickpeas ICRISAT - India 

Dry beans CIAT - Colombia 

Cowp.eas IITA - Nigeria 

Mungbeans AVRDC - Taiwan 

Soybeans USA - University of 
Illinois 

It is with·the instituticns as well as with major national progr~Js in 

Co1o.mbia, Honduras, ~Iexico and Costa Rica that the project staff maintain 

close linkages via seminars, workshops, consultations and research data and 

germ plasm exchanges. The workshop held at ~Iayaguez and one scheduled in 

Colombia, December 1st, 1975 on disease and insect control of grain legumes 

are er~mples of the close coordination fostered by project staff. 
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5. Plans to Facil1tate Utilization of Research Results:. 

In addition to the above listed project linkages with otger national 

and international.programs, the publication of research ~~ndings and seminar 

and workshop proceeding, graduate students from LDCs in Central and South 

America have ~en assigned as research assistance to project staff. These 

.•tudents will form a nucleus in the home :ountry for the dissemination of 
... -- ~~.-~.--......---.---- .- .... -,. ....-,..... -..-......... ~-......~...... 

research information and establishing grain legume programs. 

Within Puerto Rico the University extension specialist and village staff 

are kept inforl!led of project findings and supplied with new germ plasm for 

adaptive research and demonstration~ to local bean growers. As progress is 

maea in the development of improved varieties greater effort will be made 

on outreach programs. The major contributioll to date has been in research 

methodology Pond ~r~edi~g progra=s. 

6. }fanagement Considerations: 

Non-contract funded contributions comprise a sizeable input into the 

project. These consist of two USDA staff members, a plant pathologist and 

a plant breeder who work full time on the plant breeding aspects of the 

project. Also two members of the UPR'staff make significant contributions 

to project research from their work on cultural practices and insect resistanc 

Their studies are conducted on the more promi~ing cultivars at the regional 

research stations of Isabela and Lajas. 

Regular on site evaluations using non-project staff from USDA, regional 

bureaus or universitie~ are planned. This has been the past policy and has 

been beneficial to the project as well as broadening the base of detailed 

iDformation on the project. 



Project leadership on site is provided by aUPR staff, member. Be is 

Teaponsible for maintaining close c~nrdination and communication between 

the HlTA staff and'UPR'staff. With staff at Mayaguez,'Rio'Piedras and at 

regional stations this becomes a major and essential activity. Nonproject 

activities of the UPR are closely related and supportive of project research 

and m':st be incorporated and considered in analysis activities. The USAID 

project manager can be helpful in this coordination activity as well as 

assist in coordination with national and international centers. 

7. Technical Review: 

Yield comparisons of tradi'cional varieties with newly developed disease 
. 

and insect resistant varieties have shown a three-fold increase in yield 
, , 

where the nonresistant varieties are only partially infected with prevalent· 

disease and insect pests. H£a~ infection can result in no yield in non­

resistant va,=ieties. Having found resistant genes in certain cultivars, 

the problEm, now is to incorporate a number of resistant genes in stable 

commercially accepted varieties thu~ providing multiple resistance along 

with high quality and yield. 

The original PASA with USDA made a start w~th research on grain 

legumes in India and Iran. The more difficult tropical environment is now 

being researched under the UPR/AID contract. In addition to international 

programs at IITA and CIAT, a number of Central and South American national 

-programs are also being establishedu 
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the work in Puerto Rico is currently more extensive therefore work being 

done there in coordination with other national and international programs 
, ' 

will be cited as an example of the' .c,urrent state of tropical grain legume 

research. This will be reported under five headings: Virus,' Fungi and 

Bacteria, Entomology, Nematology, and Breeding. 

A. Virus Diseases 

The small group of virus workers in the project staff has been 

able to characterize, beside many other phytopathogenic viruses, 7 di~ferent 

whitefly-transmitted agents, determining their relativ~ effect on important 

crops such as beans, cowpeas, and other valuable legumes. On this a~count 

Puer.to Rico has become an important,c~nter for'scientists endeavoring to 

selve problems relative to virus diseases of legumes (particularly rugaceous 

maladies). The methodologies developed by the group in connection with the 

establishment and maintenance of stock cultures of Bemisia tabaci and mechanical 

inoculation of bean plants with rugaceous (whitefly-transmitted) viruses 

have enabled scientists to adequately study similar disease agents of 

legumes in other parts of the tropical world. The fact that many of the 

rugaceous diseases have been properly characterized will make the job of 

identifying these (throur,h the proper use of diagnostic plants and indicators) 

an easier task for others. 

B. Fungus and Bacterial Diseases 

The mojor research achievements during 1974 are as follows: foliar 

diseases ,of cowpea (cv Early Ramshorn) were effectively controlled by the 

fuosieides benomyl. I118ncozeb, dinocap and chlorotbalonil. Dosases of 
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benomyl as low as ~ pound per acre applied biweekly were enough to prevent 

infection by Erysiphe polygoni, the causal agent of powde~ mildew, and ~Y 

the fungi Cercospora canescens and Corynespora cassiicola, causal agents 

•
of leaf spot and target spot, respectively. Yields as high as 1,925 pounds 

per acre were obtained when higher dosages of.benomyl, chlorothalonil and 

mancozeb were employed. Dinocap was highly effective against powdery milde~ 

during the dry season, but failed to protect the plants during rainy weathe] 

The systemic fungicides Plantvax and T~iforine at the r~tes of 2 and ~ 

pounds per acre, respectively and mancozeb at the rate of 1 ,ound per acre 

protected the foliage of bean cultivars Blanca del Pafs and Bount~ful 

against rust caused by Uromyc<;!s appendicnlat11s. 

Both, Kocide 101 (copper hydroxide) and Coppel' 53 (tribasic copper 

sulfate) at the rate of 1 pound per acre were very effective in controlling 

common bacterial blight (Xanthomonas nhaseoli) of bean cultivar R-19, as 

indicated by the low disease indexes evident on this cultivar when eA~osed t 

both fungicides. No significant differences in yields were detected among 

fungicide-treated and control plots due to the fact that bacterial invasion 

occurred after pods were already developed. 

Exchange of information internationally, was accompanied by a "Tropical' 

Diseases of Grain Legumes Workshop" held in Puerto Rico in June 19748 A 

book has recently been published covering the finding of the workshop edited 

by iii:.' ';ulio Dircl of the project staff and Dr. K. Maramcro3ch,rrojccl; 

Consultant. 
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C.·Entomology 


The most outstanding findings to date have been the identification 

.·of the most important insects attaching beans and cowpeas and the evidence 

of resistance or tolerance in some cultivars to the major insect pests. 

Evidence was found of resistance to the bean leafhopper, Empoasca fabae, 

and to the cowpea weevil, Chalcodermus ebeninus which are the most damaging 

insects of these crops in Puerto Rico and possibly in other tropical 

regions. Preliminary observations also suggest resistance in beans to the 

bean weevil, Acanthosce1ides obtectus, 

Other insects found on cowpeas were the vegetable 1eafminer, Liriomvza 

munda; pod borers, Maruca testularis and Eitel1a zinckenel1a; aphids and 

-.Otner insects obser:ed on bean~ were ~h~ vCEerablc ­l.cattll.ne=, 

l.iricmyza munda; the bean beetle, Cerotom~ ruficormis; (also on cowpeas) 

the sugar cane weevil, Diaprepes abbreviatus; the lesser cornstalk borer, 

E1asmopalpus lignosallus; the leaf roller, Urbanus nroteus and other leaf........................ _­
tiers. 

Besides the co,~ea weevil and the leafhoppers, other insects of 

potential economic importance are the leaf miner, the bean beetle~ and the 

podborers. Populations of these insects should be observed careful1Ylsince 

an outbreak of any of them could reduce y:i.elds significantly. 

~en~y-~~~_~:~~~_o~._~e_ans .and co,.,p~~~ E fie_ld te~_~~=-_~_~~..­

effectiveness of insecticides in controlling distinctive insects. Conclusive 
------.-.-~--- ._--. 

're._~_~.ts_.~!lJ._;eguire (ill.h~r tesUng.·Natura1 resistance and local pre-
I 

'dators are also being screened to reduce dependence on chemical control. 

http:l.cattll.ne
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!vidence of resistance to leafhopp'er was found in eight selec~ionsof white 

beans. Colored b~~s however proved very susceptible. Resistance to cowpea 

-weevil was also noted. All of these observations will require continued 

work and screening before varieties can be released for commercial productfon. 

These findings will enable us to concentrate our research efforts 

to obtain resistance and to develop other measures to control the most im­

portant insects. Selected germ plasm sholin to be resistant or tol~Lant to 

insects will be provided to the plant breeder. 

D. Nematology 

Work on the nematology phase has been limited to preliminary surveys. 

Nematodes representative of l2.genera .of parasitic or .suspected phytoparasites 

were found associated with beans and cowpeas at the Isabela Substation, and 

7 genera with 28 cowpea accessions at the MITA farm, also at Isabela. 

With the assignment in FY 76 of a nematode specialist fro~ Canada 

on a year's sabbatical leave to MITA, it is expected that cultivars with 

resistance to known nematodes will be identified. 

E. Breeding Program 

The bean breeding has been dependent on the recuperation of natural 

field hybrids occurring from flower visitation by the carpenter. bee (Xvlocopa 

brasilianarum) • 

.ThiB technique of using carpenter bees to cross-pollinate normally 

ae1f-pollinatinR beans bas resulted in crossbred lines with rust and virus 
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r ..1atance. day length inse~Bitivity. better climatic adaptability and 

Increased yield. Screening 'of the International Cowpea Disease Nursery has 

resulted in improved cowpea mosaic virus resistance. 

Present emphasis is being p'laced on obtaining controlled manual 

crosses in the greenhouse for specific gene transfer and for the formation 

of an intercrossing population or gene pool of multiple disease resistant 

lines. Preliminary results indicate fairly high fertility, (from 40-70% pod 

set) from the manual crossing, depending on the parents used. Of the 11 

parents in use for the population formation, the red bean line 15R-148 has 

shown exceptional fertility both as a male and female parent. The use of a 

manual procedure for recombining resistant germ plasm now offers great 

promise for accelerating the bean improvement work. 

The germ plasm collection has been increased with the addition c:»~ 

566 new lines this year. This greatly broadens the base of parent stock for 

breeding programs and the selection of .desirable plant characteristics. This 

will lead to cooperative testing with other regional institutions to increase 

yield, quality and r.esistance to insects and diseases prevalent in Latin 

America and the Caribbean. 

Research Findings: 

(1) Virulence Study of Xanthomona~ Isolates. 

A virulence study with Xanthomonas isolates indicated 14 Vir,nn ungui­

culata P.I. accessions were susceptible to Xanthomonas phaseo!i (American 



type Culture Collection 19563), the causal organism,of the common bacterial, 

blight of beans. These inoculation studies suggested that: (a) culture 

'9563 was a mixture of !. phaseoli and!. visnicola. (b) it was contaminated 
, 	 , 

With!. visnicola during increase, (c)!. phaseoli mutated.to!. vigpicola 

in passage through Y. unguiculata accessions~ and (d) it contains factors 

for virulence against certain!. unguiculata genotypes. 

Inoculation test indicated that!. vulgaris gives ,primarily a leaf 

blight symptom while y. unguiculata produces stem canker symptoms. These 

two types of symptom development occurred irrespective of the Xanthornonas, 

source. 

Preliminary trials suggest that "Fuscans" type isolates lose their 

capacity for pigment development when,passed through susceptible V. unguiculata 

accessions. 

(2), 	Disease Resistance, Yield and Adaptability Trials with Beans 

a. 	 Resistance of locally grown cultivars 

A number O.Lti!!!!-Ls~Ctions..and ..t"ia~~ on 	the 
~ 	 7 

adaptability, agronomic characteristics and disease res ~ bush beans 

for cultivation in Puerto Rico. This work was started in 'cooperation with 

Dr. }~rcial Rico-Ballester, Horticulturist, Lajas Substation. Varieties 

Bonita, Galana, Colorada dIal Pais, and French Horticulture were recommended 

for cultivation in Puerto Rico. The extensive work on the selection of 

adaptable bush beans resulted in the selection of seven cultivars which were 

Brown for replicat~d Y!:l~l. durinG 197)~ 

http:mutated.to
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b. Red nean Trials 

From a total of 1,898 lines in 1970, the final screening of the red 

.•ean lines resulted in 28 selections in 1974. The screenings were done 

for both disease resistance and yield. These selections will be subjected 

to replicated yield trials. 

The most widely resistant cultivars \1ere. Ecuador-299 and l-!exico-235. 

Both cultivars are highly sensitive to daylength. Selection l5R-148 is a 

rust resistant, CB~n7 susceptible, field resistant to soil-borne diseases, 

daylength insensitive, moderate to high yielding, dark red l-Ie,:ican, dry 

bean cultivar that could serve as an important cultivar for breeding red 

bean adaptable to tropical lowlands •. 

The most.important diseases in descending order of their importance 

were Rhizocconia root rot and stem canker, southern blight, ashy ~tem 

blight and CBHV. 

Sensitivity t~ daylength a~d temperature, and resistance to diseases 

were some of the most l;;:p':'t"tant factors affecting the yields of beans under 

the lowland humid tropical conditions. 

c. Black Bean Trials 

Soil-borne pathogens caused severe loss of stand among the susceptible 

cultivars during the rainy summer season and were a limiting yield factor 

in beans. 

Bacterial blight is a major foliage disease during the wet season. 


Due to absence of effective chemical control it was difficult. to estimate 


the loss due to this disease. 




Whitefly transmitted viruses (WFIV) caused severe loss in yield. when 

iafection occur prior to inflorescence. However, WFTV were-not a limiting 

factor for yteld,. if attack occuured after pod set. 

there was a distinct and significant difference in field susceptibi­

lity of bean cultivars to If.FTV. Cultivar Venezuela 63 was disease-free 

while cultivar 51051 was 34.87. dieeased. Also, golden yellow mosaic inci­

dence' was five times higher than Rhynchosia mosaic incidence. 

The results of a black bean yield trial indicated that cultivars 

Mexico-309, l5R-55, l5R-42, Jamapa and 7l-1R-ll3 had the highest yields 

among 12 tested. It·was interesting to note that after 4 years of screen­

ing and breeding the advanced breeding lines developea in Puerto Rico 

(l5R-55, l5R-42 and 7l-lR-l13) equaled the yields of the best advance·line 

and co=cr.::i~l culti".~r i:1 Ccntr~l f.:nerica. 

Bean cultivars varied in their level of susceptibility to web blight. 

Cultivar l5R-55 had the highest tolerance follo\01ed with Hexico-309. lIow­

ever, the latter cultivar, under field stress due to diseases and clinate, 

has a tendency to develop flat seed. 

Culti'/ar l5R-55 proved to be an outstanding candidate for release as 

adaptable, high yielding and disease resistant tropical black bean '\on. th an 

attractive·seed form. 

d. Bean Rust Resistant Trials 

", ne'ld trial' o~~~~v~'t'~~~s"'~n~~'~a:~'::~hat the following rust re­
\. ..~ _ ..._ ........_t_-on.o_____~.-..-·...~ 


aiatant cultivars La Vega, Jamapa, l5R-55,· l5R-66, 7l-lR-136~nK, and l5R-292 


are good candidates for breeding adaptability, multiple disease resistance. 


aDd high yields in beans for the lowland tropics. 
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e. Internationnl Rust Resistant Tests 

On April 13, .1973, a group of 22 rust resistant bean cultivars were 
_ ......... _ ...... _. ,&. ··"r~"· 
---- ~-- - ... ,. ... " ... ....-.•.....•......•._..•...._..•.. ' ..- ...• ~. --.... -., ...........
" 

• ent to ten different countries for tests against e~E~."l!.c.~.J;'.~ces•.. Up to
!--'____....~__.. _ .. ' __"' ......... ,..._- .•. ~ ... " ..... ~"""M.oo:'" .........', ,_...... • • 


date data from five countries have returned. The summary of these data 

aball be presented in the next annual report. 

SODte of the outstandinG iDaterials from these trials t-lere: 

- Cultivar PR-S-70-l5R-42-l-BK was the only entry re~istant to all 

endemic races in Southern Brazil • 

. - Cultivars PR-S-70-l5R-55-BK, l5R-167-4-BK and PR-1I-7l-lR-113 were 

immune to rust races studied at Beltsvllle, Harylanc1. 

- Cultivars PR-S-70-l5R-87-BK, l5R-277. PR··!l-7l-iR-63 and lR-69 were 

highly resistant to rust races in Colombia. Cultivar l5R-87-BK wa 

chosen as one of Lhe l'arcntal lines in breeding hi(;~l yielding dis·· 

ease resistant beans. 

- In Australia, 12 of the 22 cultivars were resistant to all endemic 

.rust r~ces. Cultivar PR-S-70-l5R-87-BK was used in a number of 

crosses. The analysis of data has indicated five factors for rust 

resistance. Cultivars PR-S-70-l5R-21O-BK and l5-n-66-l-BK were 

included in the rust nursery trials. 

- In Costa P~ca cultivars PR-S-70-lSR-87-BK and lSR~277-BK were re­

sist~nt to endemlc races in five different locations. 

3) Cowpea Disease Resistance Trials 

a. Horticultural (Yard long) Cultivars 

Disease screening tests indicated thac yardlong cultivars (Vigna 

uncuiculntn yare sesnuin~dalis) were highly susceptible to a wide range 
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'of diseases. Selections were made for agronomic and horticultural charac­

teristics and selected lines were tested in replicated trials, This work· 

1s continuing and. the best a2ronomic types will be bred for disease resistance., 

b. 	 Intemationa1 Disease Nursery 

In cooperation with International Institute of Tropical Agriculture, 

Ibadan, Nigeria, 104 cowpea accessions were screened for'disease resistance. 

The screening rests indicated that two different strains of cowpea mosaic 

virus were present in the two locations. Of the 104 cultivars tested 13 

were resistant to the CPHV strain in Puerto Rico. Also, seven.of the­

accessions were free from bacterial blight and canker. 

4. 	 Shipment of' Seeds of Released Var;i.etics to Coope:ratl'rs and Iuterested 
Researchers During 1974. 

Seeds were sent to 25 foreign countries and to 9 states of the United 

States and others in Puerto Rico. In the foreign countries 29 researchers 

received 19 sets of r. vulgaris aud 20 sets of V. unguiculata multiple 

disease resistant lines. In the United States 13 researchers received 13 

sets of r. vulgaris and 5 sets of !. ungui'culata multiple disease resistant 

lines. In Puerto Rico 6 re~earchers received 5 r. vulE~ris and 4 V. un~ui 

culata multiple disease resistant lines. 

s. 	 Release of Germ Plasm. 

Notice to plant breeders of the release of three dry bean hybrids 

with ~u1t1ple disease resistance characteristics, USDA/ARS,January 4, 1974. 

http:seven.of
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Motice to plant breeder~ of the release of fourteen selected rust 

r ••i.tant bean lines, USDA/ARS, ~larch II, 1974. 

8. Proicct Design.and l-Iethods. 

There are four major ·"ctivities, all of which contribute to the real1za­

tion of the ~esearch objective of controlling diseases and insects of beans, 

cowpeas, and other foo~ legume crops in the tropics~ 

a. Virology studies 

This activity will phase out in FY-76 with the incorporation of an 

ultramicrotome facility into the electron microscope work, and the refinement 

of the "air brush" technique for inocuiating plants with 'a specific virus. 

Both of these techniques will facilitate the determination of resistance in 

the plant breeding.phase. 

b. Control of Fungus and Bacterial Diseases 

A number of co~ercial fungicides and bactericides have already 

been tested for controlling the common.diseases of legumes in the tropics. 

~urther tests on the application time and rate will be made, and new 

!xperimental fungicides tdll be included in the evaluations. Also to be 

lncluded will be any new strains of diseases which are divulged. Deter­

dnations to be made of varieties which demonstrate consistent resistance 

o diseases. 

c. Entomology 

TIli .. activity will parallel item b., above, as· it. relates . to. insec1 

Ittacks and' insecticides. An added element will be the'study of Datural 
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eaeaies of the major insects which attack legumes. The scientists.will 

endeavor to identify varieties which are most resistant to insect attacks. 

.•• Plant Breeding 

Varieties or lines of legumes which possess good cultural charac­

teristics will continue to be crossed with those types identified for their 

disease and insect resistance (items b. and c., above) in the hopes of 

combining all of the desirable traits into a few varieties lo1hich "lould then 

be tested on a worldwide basis. 

Graduate students will be trained in the various functions involved 

in this research program. Inputs for each activity are included ~n the 

Work Plein helow. 

9. Work Plan. 

a. Virology: This subsection will· be completed with the end of FY 1976. 

This year's activities will include further characterization by electron 

microscopy and the use of an ultramicrotorna atta~hment to make ultrafine 

sections of plant tissue to determine the existence and type of virus active 

in the plants. 

An electron microscopist will be recruited for six months ~ train . I,' .... . ". --.~.--.~/ 

UP!t.s.taff ..in. the-E!XRert use of the electron micro;copc and its accessories. 
r""''''''' - '\ 

\ ..~ive research assistants are expected to be trained. 



Dr. larl M8ramorbsh will serve as consult~nt in the evaluation of. the 

Vlrolou Section Research•. 

The projee~ developed "air brush" technique of inoculating plants 

with a specific virus for positive infection to determine positive resistance 

will be further refined and UPR and ~tITA staff trained in its use. 

Two publications are planned for the year, one on the mechanical 
.. ..-1. .~ 

ino~ulation with the golden yellow mosaic virus and one on Euphorbia virus 

as related to beans. 

Current pt'oj ect staff and equipment either on hand or being m?de 

available will meet subsection research needs. To train staff in nutron 

microscopy a Spanish speaking expert from Brazil has been located ~nd is 

a·'.mi16ble for ::: si~-month I s tr&ining program. 

Six p~ofessional staff and three technical staff providing 43 m/m with 

30 m/m of labor will provide a total of 73 man/months of efforts during 

this funding period. Costs for the total budget are $78,COO. 

'yl 
~ 

\b. Control of Fungus and Bacterial Diseases: Trials will be eA~anded 
\J 

( \,·vto control diseases of legunes other than beans and cO"""Pea. Of pa:cticul~r 

interest is pigeon pea (Cajanus. cajan) and canker diseases caused by the \9<~" 
fungi Phana Cajan, Phvlcrphthard parasitica, and Balryodypl~dia. '\ ~\~ 

(1) Work Plan 1976-77. ~"\ 1 
(a) Common Bacterial Blight of Beans. ~\~ , .~ 

Tripl. will be conductea in the fiela, both at the~S~be~~~~ \J,~ . 
and Lajas Substations in order to establish how effective are the fungicid~s 



(bactericides) Copper 53 and Kocide 101 in controlling common bacterial 

blight. A new fungicide '(Bactericide), Nabac 25, will also)Je tested against. 

the disease. In vitro tests in the laboratory will also be conducted in which-, 

this bacterial pathogen will be exposed to each of the·three above-mentioned 

chemicals as well as to any other newly developed bactericide on hand. 

,(b) Rust ofjJeans. 

Two experiments will be established, one at the Isabela and the other 

at the Lajas Substation in which Plantvax and Dithane }1-45 will be tested 

aga~ost bean rust. A third fungicide, Triforine, will also be tested. 

Experimental designs and methodology will be essentially the same a-_ those 

employed for previous trials. 

fc) Powdery Mildew of~"'Pea. 

In spite of t~e perfect control .displayed by Benlate on po\,ydery ~il~e\J' 

for the first two field experiments conducted to screen various fungicides 

against this disease, it failed to effectively protect the foliage ~f co,~~a 

during a third trial. Therefore, an additional trial must be conducted in 

order to establish if failure of this fungicide to protect against powdery 

mildew is due to inactivation of the 'chemical by adverse storage conditions 

or due to the development of new physiologic races of the fungus resj.stant 

to the chemical. The trial will be established at the Isabela Substation. 

The experiments for the detection of races resistant to Benlate will be 

conducted in the greenhouse. 

(d) ~ Vitro Screening of Chemicals 

Laboratory tests are underway in which both EL 370 and Benlate are tested 

againsc the fWlgUS Cononespora cassiicola. Other ruugL~lde~ ~d Lacter1~id~~ 

to be tested are Nabac 25. Kocide 101 and DaconU eitheroD:£'. caaaU.cola or' 
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on Cercospo~a spp. and Xanthomonas phaseoli. Both dry weights and radial 

lTovth of tbese microbial pathogens will be recorded for each chemical 

under study. 

(e) 	Physiologic Races of Bean Rust 

Bean leaves iniected by ~. appendicu1atus will be collected from all 

the bean growing areas of the Island as well as from experimental 'plots 

established at the Substations. This material will be in turn purified in0 

the greenhouse by employing cultivars which are highly susceptible to the 

rliscase. At least 20 bean differentials of those obtained from United States, 

Brazil, Colombia and Australia ldl1 be exposed to the material colleocted 

throughout the Island. 

(2) 	 Work Plan 1977-78. 

(8) 	Complete the "lOrk initiated in 1975-76 and 1976-77 on chemical control 
1,,-	 ,VII

of 	those diseases which are endemic on 'both beans and 'c~~e3s. . 

(b) 	Find means of control for those diseases re~orted as new to beans 

and cowpea in Puerto Rico 

(c) 	Test nEmly developed pesticides (fungicides and bactericices) against 

endemic as well as against new diseases of both beans and cot~ea in 

the laboratory, greenhouse and under field conditions. 

(d) 	Initiate research directed to control diseases of legumes other than 

cowpea and beans, such as pigeon peas and chickpeas. An i~portant 

disease of pigeon peas in Puerto Rico is st~ canker caused by the 

fungus Phvtophthora parasitica. 

(3) 	Work Plan 1978-79 • 

....,.. ... 
•pecial emphasis on those which represent a menace to the econo1llic oproductioa 



of these legumes under cultivation. 

To continue testing fungicide and bactericide as theyar~ released by 

the chemical companies. 

Eight professional staff and three technical staff plus 12 m/m of labor . 

provide a total of 54 m/m for FY 76 and 95 m/m in FY 77 & 78. Total budget 

costs are $70,000 in 1976, 114,000 in 1977 and $122,000 in 1978. 

Major equipment to be purchased in FY 76 includes; a growth chamber, 

transfer chamber, incubator, two dissecting scopes and a hygrothermograph. 

No further equipment needs are foreseen through the project life. 

(4) Expected Products and Time Frame for Accomplishment. 

(a) Information in 1977 on·the control of baeterial blight of beans, 

caused by Xantomanas phaseoli via the fungicides and/or bactericides, basic 

'copper s\ljpnate, cc?pcr hydroxidE', and rTabac 25. 

(b) Information in 1977 on the control of rust of beans, caused 

by Uromyces apDendiculatus, via the fungicide manzoceb, oxathiin (Plant Vax) 

and the syst~ic compound Triforine. 

(c) In 1977, an explanation of why the systemic fungicide benow>,l, 
. 

which had provided excellent control of powdery mildew of cowpea, did not 

control the disease ill the last test conducted at the Isabe1a Substation. 

(d) An ~ vitro' evaluation ~f com~ounds for control of the target 

spot (cowpea) and bacterial blight (beans) causal organisms (1978). 

(e) Indications in 1978 on the races of the bean rust pathogen 

present in Puerto Rico. 

(f) A screening of cowpea accessions for resistance stem cankcr­

inciting p3thogens (1978). 
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c. York Plan - Entomology - 1976-78. 


(.) Continue field tests for the screening of new selections. and/or varieties 


of beans and cowpeas to determine the presence of resistance to the ~ajor 


insect pests, particularly, to the leafhopper , Impoasca fabac, to the leaf­


miner, Liriocyza sativae and to the dry seed weevil, Acanthosce1idcs obtectus 


on beans, to t~e bean beetle , Cerotoma ruficornis on beans and cowpea and 


to ·the cowpea weevil, Chapcodermus ebeninus,and to the dry seed weevil , 


Callosobruchus chinensis on cowpea. This screening should continue for at 


least 1976-77 and 77-78. 


(b) Conduct field test to evaluate insect attack and damage on selected 


varieties of beans and ~owpea. Efforts will be made to determine the effect 


of different levels of insect populations on yield. This will be started 


this year. for thc.leafhopper on two vari~tias of beans, one sU3ccptible ~nd 


one resistant. Similar tests will be conducted during the following three 


years in order to determine the insect population causing economic damage. 


(c) Field test ldll be initiated ldth existing cotlr.lercial varieties of piscon­


peas to evaluate insect damage, particularly of pod-borers (Hc1iothis spp.) 


at different planting time through the pigeon pea season. For this,er,gs of 


Heliothis will be counted at pod setting in all planting through the season 


to determine the insect damage at different levels of egg infestation. 


This should be done for at least three years in order to obtain reliable data 


to predict insect damage based on egg counting at pod setting which is the 


ti~e to decide on control measures. 


Based on the above results insecticide trials could be done (probably after 


3 yeara of daca) for che refincmenc of concrol measure decision (cimingj 


Efforts will be made to determine tbenatural enemy complex of'neUothis 
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larvae in Puerto Rico, and eventually, its efficiency on control. The 

effect of recommended insecticides on natural enemies will, also, be studied. 

(4) Continue field plot, shade house and laboratory studies to provide' 

information 
, 

on the 
' 

natural enemy' complex of the leafminer, Liriomvza.. 
sativae. These studies should continue for at least 3 years. Once the 

potential enemies are identified, the efficiency of these should be deter­

mined as well as the adverse effect of recommended insecticides. 

(e) Continue field test to evaluate chemicals for control of insect pests 

on the above crops, particularly for the leafhoppers, leafminers t the bean 

beetle, the COl~ea weevil and the dry seed weevil. Emphasis will be given 

to secure minimum chemical dosages that will control the above mentioned 

insects. 

A staff of three professionals and one'technician will be required 

through the life of the project. They will provide 55 man/months including 

field and laboratory labor staff in FY 76 and 94 m/m each in FY 77 and 

78. Aportable area meter and a stereociscroscope fitted with photography 

equipment will be major equipment ne~ds in 1976. No other ~ajor equip­

ment needs are foreseen. Annual funding requirements are $39,000 in FY 76 

and $58,000 in FY 77 and $63,000 in FY 78. 
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d. Plant Breeding for Resistance. 

This portion of the work plan will be presented under the individual 

.pecies being inv~stigated or to be included in the near future. 

(1) Common bean (Phaseolus vulgaris). 

(a) Exchange of advanced lines with other bean improvement 

programs (1976-77). 

(b) Incorporate major sources of multiple resistance' into one 

or more populations of manageable size. (1976-77) 

(c) Test these populations for reselection of higher accumu­

lated resistances and for favorable agronomic characteristics. (1977~78) 

(d) Initiate tests to preserve the highest level of nutritive 

values '''ith the reselection for high lUultiple disease resistant ~ypes. 

(1977-78) 

(e) Release advanced high yielding disease resistant lines. 

(1977-78) 

(f) Determine the genetic base and inheritance of resistance 

to some of the diseases tested. (1977-78) 

(2) Cowpeas and Yard long (Vigna unguiculata and sesqucnedalis). 

(a) Continue crossing and reselection for the accumulation 

of multiple disease resistance. (1976-77) 

(b) Initiate breeding program for the incorporation of yield 

and quality characteristics of adaptable commercial types into the 

multiple disease resistant material. (1976-77-78) 

(c) Develop cooperative testing of advanced disease resistnnc 

lines for adaptability and yield with other tropical countries. (1976-71) 



Cd) Release improved high yielding disease resistantcowpeas 

and yard long beans. (1977-78) 

(e) Incorporate male sterility into breeding lines and popu­.. 
lations. (1977-78) 

(3) Tepary Bean (Phaseolus acutifo1ius. 

(a) Obtain germ plasm from areas where the tepary is native or 

in cultivation. (1976-77) 

(b) Evaluate foT. disease resistance, yield and adaptability 

under tropical conditions. (1977-78) 

(c) Cross and select for multiple disease resistance. (1977-78) 

(4) Scarlet Runner Bean (Phaseo1us coccincus) 

(a) Increase germ plasm base through acquisitions and 

collections. (1976-77). . 
(b) Screen for multiple disease resistance through the forma­

tion of separate bush and vine type composites or populations. (1976-77) 

(c) Develop multiple disease resistant types for transfer to 

!. vulgaris. (1976-77) 

(d) Isolate important agronomic and morphological characteristics 

into compatible lines from loThich they can be transferred to P. vu1r,aris. 

(1976-77) 

(e) Develop commercial types for adaptability and yield test­

ing. (1977-78) 

(5) Lima Bean (Phaseolus 1unatus). 

(a) Increase germ plasm base through acquisitions. (1976-77) 

(b) Cl)ntinlJe s~reening for mulLll-'l~ di2~!lSe re!!istar.co t:o 

reduce the numher of lines to a more manageable quantity... (1976-17J 

http:re!!istar.co
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(c) Test advanced lines for their range of adaptability and 

71eld (1977-78) 

(6) Pigeon Pea (Cajanus cajan) •. 

.(a) Cooperate with ~he University of·Puerto Rico on thefm~ 

portant international disease problems. (1976-77-78) 

Priority and time Distribution for Principal Research 

Personnel 

Crop Priority Pathologist Breeder 
10-high % of time 

P. vulgaris 10 30 50 

v. ~guiculat:: 9· 30 20 

v. unguiculata 
sesguipedalis 6 10 10 

P. acutifolius 3 10 10 

P. coccineus 3 10 10 

~. lunntus 3 10 

C. cajan 2 

Nine professional and four technical staff will be assigned to the project. 

Counting assigned laborers a total of ~95 m/m will be used in FY 76 and 334 each 

in FY 77 & 78. Projected funding requirements are $139,000 in FY 1976, 

$223,000 in 1977 and $237,000 in 1978. Special equipment needs will consist of 

field cultivators, R portable bean plot thresher, microscopes and spr4yers. 
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10. General Appraisal. 

Tbe 1974 PAR indicated progress was as planned and no major production 

or administrative problems had arisen. Transitional problem of transferring 

the project to UPR leadership had essentially been solved. Some divergence 

and lack of communication still existed and more staff meeting and improved· 

exchange of information on each team member's activities was recommended. 

Broadening the scope of the project to include other grain legumes was 

also r~~ommended. As facilities, time and staff permit this is being 

accomplished. 

As part of the outreach·effortl including more LDC graduate students 'as 

research assistants on the project was suggested. 

In the 1975 project review progress was noted in all of the 1974 recom­

mendations. Some ~ork is now being done or planned on piReon pea, yard long 

bean and lima beans. TI.ree graduate students have been assigned to the 

project and i~proved communication was evident. 

The 1975 reviel" again noted good progress on research objective. 

Virology studies have progressed to the point that they can be terminated at 

the end of FY 1976. lvith more proven 'results being available increased out­

reach and training activities can be started. Also closer coordination with 

the soybean project and exchanges of pertinent information ~as suggested. 

In summary. revielY's indicate a successful project on schedule with 

Dbj~ctives being met. 
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11. Environmental Impact. 

The overall aim of this research project is to increase the food 

availability to the people of the LDCs. It hopes to accomplish this by 

reducing losses presently caused by diseases and insE:.:ts. Ideally, bio­

logical control methods will be identified, - barring thiS, various chemical 

controls will be indicated. In either case, the effects of other bio­

logical forms or of chemicals will be taken into account before any 

recommendations are made, so that any possible adverse environmental effects 

will be duly considered. 

Further grain legumes properly inoculated fix nitrogen from the air 

to essentially meet plant requirements. A residual is left on root 

tlodules to reduc~ the nitrogen requirement for future crops. !hie rccult~ 

in a lowered requirement for chemical nitrogen, saves fossil based fuels 

and reduces soil and water pollution. The benefits to be derived from 

this work are not biased toward any particular economic or social se~ent 

of the population of LDCs. 
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lH1estone Lifc of .1)..:r:.:o:M.::je.::.c.;::.t....;5::.;c::;:h~e::.d:.:u:::l:=e~______--:-_______.;.....___ 

Extension of Pl"nJo!ct Project Co~pletionObjective/Product Start 
FY 1976 FY 1977 FY 1978 

~S)------------------(C)A. Virology Studies 
1 	 .1. New virus characterization S)----------(c) 
,S)----~----------(C)2. Ultra 	 activity 

3. Electron microscope (5)--------(C)

training 


4. Training in manual (5)--------(C) 

"air brush" virus 

inoculation 


S. Data Publication Activity (5)------··---(C) 

----~--------------------~----------------4_-------_~------------f-------------------
I. Fungi & Bacteria Diseases (S) -------------••----!-- -----------------------­ ------------.:.--------- (C) 

PotJdery Hildew Studies (S)------------------r-------~---------------- -----7------------(C)~ Leaf 	Blight Studies (S)--------------------~----------------------- ------------------(C)
Leaf 	spot studies (S)---------------------~----------------------- ------------------(C)
Rust 	studies (S)-------------~------~----------------------- ------------------(C)
Natural means of control (5)---------------------~----------------------(C) 
New ~isease studies (5)--------------------- ----------------------(C)
Other Grain Legume Studies (5)--------------------- ----------------------(C) 

-----------------------------~----------------~-----------------_r----------.------
c. Entomo1o..nI, (5)--------------------------------------------- -----------------------(C)

1. Bean and cpt"Pea screen­ (S)----------------~----------------------------~----------------~-~(C)
ing fot major insect 
resistance. .

2. 	Determine economic level (S)----~---~~--- -------··-------~----------..----------(C)
of insect populations. 

3. Piseon pea screening for (S)------~----------~--~-~----~--------.----~-~--~----------.-.-----~-(C)
insect resistance 

levels. 


IU count and natural 

eaaa1~. v1ll ba atudlad. 




-----------------------

-----------------------

-----------------------

---------------------

Milcstone Lifc of Pro"cc:t Schedule (Cont'd)____________________________~~~~~~~~~~~'J~:~~~~~~~~~~------~-----------------------
Extension of Project Project Comp1et:.onObjective/Product Start 

FY 1978FY 1977FY 1976 
----------------------~~--------~---------------------+----------------------+----------------.-----
C. 4. 	Evaluate chemical control (S)--------------------­ -----------~--~----(C)

of major insects 

----------------------------....-+------~-------------~~------------------+----------------------
D. 	 Plant nrcndln.G. 

·Com.'lIon Unan 
1. 	Exchange bean 1incs \·lith 

othcr improvemcnt programs 
and incorporatc multiple 
resistance in one or more 
populations 

2. 	Select for favorahlc agrono­
mic characteristics ancl high 
nutritivc values in multiple 
disease resistant bean types. 

3. 	Relcase most promising lines 
Cot.lpen (, Ynrd LonrL­

4. 	 Develop multi-resistance and 
com~erci~l quality 

5. 	Develop cooperativc breeding 
programs and relcase 
promising. new lines 
Tepary Bean 

6. 	Increase germ plasm bank and 
diseasc resistance and 
quality characteristics 

7. 	Cross and select for multi 
disease resistance 

•• 	Increase germ plasm base and 
screen for multi disease 
resistance and'commercia1 
quality 'traits. 

(S)---------------~-----

(S)-------------~-~---

(S)----------~---------

(S)---------......-------- ­

------------------~-(C) 

(S)--------------------·-----------~----~--~(C) 

(5)------------------- ­

(5)-------------------­

(5)---------------.;--­

----------------.• --- ­

---------------------(C) 

----------------·~---(C) 

----------~---------(C) 

---------..----------(C). 

-~----·--------------(C) 

http:Comp1et:.on


Milestone Life of Proj~£t Scl.~le~d~u~l~e~(~lc~o~n~t~'~dL)________-r____________________~ 

Extension of Project Project Cor-pletlonObjective/Product Start FY 1978 .FY 1977FY 1976 

9. Develop resistance and 
agronomic trnits in lines 
comp~tible for transfer to 
COlJlmon benn (P. vulgaris) 
Lirrm ncnn 

10. Increase Germ plasm, screen 
for desired traits, test 
advanced lines fQr range 
of adaptability and yield. 
Pigeon Pea 

11. Screen available material 
and cooperate closely with 

Jt,., UPR staff in dev~lop1ng 
commercially acceptable

I varieties 

(S)----------------- ------------------·----(C) 

(S)--~------ ------------------------~--~--------~---~(C) 

(S)~-----.:.. -------------------~---------~----·--(C) 




