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Progress In Olse_se reslstance ano vleló potentlal 

An analYS1S of VEF - EP Nurserles 

(1979 - 19861 

INTROllUCTION 

lnternatlonlllv orIentad pldnt breldl"g prograll verv oftan uie 1: 

sElectlon crlterla v~rlet.l reslstanoe to dls.a.e; conslGeróc of 

reolonal Importancl, Ind )llld Advanced llne., úrod~ct uf erOSSES 

mide uSlng dlsease reslstant parental materlll,or nlah ylelder 

ones, are aglln avalu.ted for thelr dlsease reslstance-under hlgh 

dlsease preslure cond,"lons - Inó fOI thelr yleJd caplblllt)-urder 

dlso ••• ?rote:ted conoltlons to .110. tne full exprQSS10n ~f tn.,r 

y¡~ld ppt~nt .1-

U.der the elAl 8e.n Program SCheftl for evalu.tlon 01 ad ••• cad 

Jlnes, three st.ges are eonslcered 

1- ~EF Nursery (Vivero EquIpo de FriJol) 

VEF IS an observ.tlonal nursery lntegrated by bean aavancec 

llnls generated by thl plant brllders IF. - F,), .It~ specl'le 

dlsease rlslstance, adaptatlon and (Grumerelal grQln attrlb~tes 

te sQt¡sfv the most dlverse set 01 reglonal need. 

Ivaluatad by thelr reBetlon te flve Ilrrlt.nc Olseases - Rust 

Anth-acnos., Angular Leal Spot, ecuon Bac~.rlal Bl gH ard 

Bean Cormon Mosa.c Vlr~s - Ino by the.r ylelo n9 abll.ty 

lalthough the latter nQt ver v dccurately measLrec) 

react on evaluatlcns ore carrled out unOer 

cont'cl ed hlgh dlsease pressura en",ran.Bol. 

Co~mon BactErlal Bllght at CIAT, AnthracrOsB at Fopa11n, 

A'gul.~ Leal Spot lnltlal \ at PapaVa" dnd SlnC& 1065 at 

Q"n 1 1 ch¡Jo~ anc ~e:an Co~mDn MoSalt V rLS at the Cl';, 

creenhol.lse 
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Vlald evaluatlons are esrrled cut at CIAl, for two SB.estero 

under a non-repllcated trlal, USlno a 4 8ffi~ eAperlmentd ' plot 

2- EP Nurser\ IPrell.lnarv Y,eld Trldl) 

Tholl prom. lino materIa! sllacted fro. VEc are loa,n eYalu.tE~ 

In aootner trlal - called EP Nursery - where dllease re.etlooS 

are v.rlfleó anó yleld 15 properly measurad dur.ng t.o 

semesters at two dlfTerent locatlons 

reolleatlcns deslgn, ~lth checl varletlBs, 

e'perlmental plot The testlng locatlons are 

ané 

CIAT 

a three 

9 6 .0 
falmlr. 

Cl000 msnm, 24°C) Ind PopayAn 11800 msnm, 17°C) Cllmblnc 

belns - cold tempe"atures types, glveo thelr poor ~daptatlcn 

to PopayA., Ir~ evaluated at a h.gher altltude lacatlon la 

Selva, ICA E>perlmental Statlco 12120 msnm, ¡ove) 

3- 18YAN (lntern.tlonal a.an Yleld and Adaotatlon Nurserv) 

PromlSlno materIal selected from VEF-EP then Intlorate the 

loter •• tlonal multl-locatlonal trlal for bel" vleld ard 

adapt.tlDR Iv.luatlon IIEYAN), dlstrlbuted a 1 around the 

world 

lbe purpose OT ihlS .'llyl'S II to dese-Ibe - us.ng t~e dat~ 

ge.erated by VEF Ino Ea Hurserlas dur.ng 1<79-1966 -, t~e prDoress 

of the CIAT S •• n Progr •• durlng thls elght-y.ar perlcd o, pl.nt 

oreedlng I,fort, In 

llnes ano In the 

terms of t~e productlon of Olse.se rells.ant 

attalnftent 01 hlgh-)Ield-pote tia! llnes wlth 

dls~ase reslstdnce attrlbutes, that c~n satlsry the verv dlverse 

regIonal needs Di the world bean ccm~~rltv 'Ph~s201u¡ Julg~f 'SI 
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2 MATEfilALS AND ME·~ODS 

2 1 Data Source 

DlsaaSE reactlon data ot leven VEF Nurserles IVEF 197~, Bu, 

81, 83, 84, 8S, 8"l aod the'F assoclated EF Nurse"",. (i:::t 

1980, 81, 82, 84, 85, 86, - EP )987 data w~s not "vallaDle 

yat) were ut ll:ed te ituoy the progr2ss ln d seQse reslstaoca 

across tune A totdl numcer o, 71a5 advDncEd !lncs wa. 

¡tudlad, .hese dlstr.butlon by yaar o. I\aluatlon loa bv bean 

tvpe " 11 .howo In tables I and 2 

Y:eld avaluatlon dató fram the last three EF Nurserles (E~ 

1934, 85, 86) wera usad to studv tha progre.. In ter.. o, 

ylBld potentlal, yleld data comblned w.th EP Clllase re.ctlon 

avaluatlons Her. uled ta study the progreSI In yleld potentlal 

comblned wlth dlse.se re51stance A tolal number o. ,257 

.dvlnced ¡lnes was studled, whose dlstrl~utlon bv ye.r DT 

evaluatlon anó bean type IS shown In tibies 3 ¡ .nd 3 ~ 

2 2 Anal\í1 s MeJhadolooy 

AnilllSIS Di elle .... reslstanC¡¡ "eva'uatlon""I~ 

Dlsecse res'st2nce evaludtlonS r orlglnal1v mSdsured'n ~ 0-5 

or 0-9 dIscreta seale, wlre transformed to ~ (·esllt.~tl, 

(¡nter.edl.le) or S (susceptIble) for e.eh one of t~e flVI 

dlseases c~nSldered rust anthracODse, angular leaf soo', 

co~.on b"cterlal bl'ght and bean cOlmon 'Ollle .'rus (only R 

or S a,plv for the latt~rl 

:"'1 F r o VI 19 o 1 be d ti S I'J e r e e 1 a Z J.f J e d ,a e ~ V r d 11/ o t ('1 t h f" 1 r ,r ~ 1 r L ¡) 1 J 

G r d l!l "1 Z. e e r, JIu f e () i d ,~ a e t a t 1 L TI f \ 11 t n ~ d ¡ 11 Il' r e I t b p .:: " 

t \ ;< 2 ~ Tdble • ~h 1\ th¡ tvfal n~~~er 11' I'PdD 11 e~ ~f~~ed .t 

¡ EF Det ~efl 
, , 
" ih; 1 S~ ¡~d ~he r o tr,but,." by '11 t") pe 
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In order to quantlfy the ?reGr~s,<¡, 1 n ter",s ,,-' rl,<¡,ease 

res st.ance '" t¡me, the total number of llnes evaluated &S R 

or 1 to a SP!?C1 4 1C dls.lse or to comb¡ n.tI ens of tneM 

'" pressed as a percentace of the total nU'f..ber Df ilnes 

produ~l¿ by t~e breeders and eVlluated at tta V~F Nursery on 

e.c~ partlcular year - W~S plotted ~Qalnst tIme ThlS 1'1&5 

done over .11 be.n lIPIS.S well as 'or eleh .ndl\ldual bean 

type 

were 

Dlsease eombln.tlons cansldpred of reclonal Imoortance 

Rust - /lnthr - BCMV 

Rust - ALS - BCMV 

Rust - CBE - BCMV 

Rust - CES - ALS 

Anthr - ALS - eCMV 

Anthr - esa - BCMV 

AIl flve dlSIalls 

In arder to avalulta .hathe p dlseasl reslstance Nas. celtaraa 

"or ¡Sleetlon of Ilnes Irom the VEF Nursery to the EF Nursary, 

the trand In thl number of EP Ilnll Bv.luatad as R or to 

each dlsease or comblnatlon OT d15eases, 9YpreSled as a 

perce,tage o, the tot.l nUlbe' af llnes avaluatad .vlf. vea' 

at EC, w.s comp.r.d to the corre.po~dlno trand In VEc 

was done far eae, be,," tvpe .nO over .11 bean types 

ThlS 

Th. actual contrlbutlon Qf the C¡A~ Bean Prúgram In terms o' 

lourees o. fe"lstance on eaeh bean typa II here a"prllSld as 

the total number o' dlsease reslstant llne,; (R or 1) to Ileh 

Olsease Q"" t:Oi'lb n,.¡tlon , produced ~n the pEn lod 1921'" ¡~av 

The aata from 197i-1960 was not ¡ncluced as onlv Tro~ 1~3t the 

~ctual beon c!~~slflCdtl0r. - based on gra n celar gralfl s:~ 

or zone o· acap+at~o~ - was put loto praLtlce rer the V1rlOUS 

stdoes o! tE.n ~efmolas~ 9\alu.tlo, 
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Yleld (kg/hal eVdluatlon. usad far thls stuoy corr.apond to 

three years ol EP Nurserv 1984, 1985 Y 1986. wlth a t~t,,1 of 

1257 Ilnes evaluateo, olstrlbuted by year ané by beln tvpe .s 

prevlously shown In tabla 3 1 and 3 2 Far each llne, y¡eld 

'rom two semesters In two loc.tlons ¡CIAT "no Papayan, wlth 

th. elceptlon Ot cllmblng beans - cold te~perdtures w11Ch were 

evalulted dt only one slte La S.lval, under three 

.apllcltlDns per locatlon • semastar was .vallabla 

ExperImental plot for yl~ld at EP Nurslrlel WII oi 9 a .= 

As ylelé EP Nurse.les are artlflclllly controlled lor 

dlseases, yleld meQ.surements are ta) en lI un der n t.') stress)! 

qlven th. partIcular 50,1 ~nd cllmate llffiltatlon, ú' the 

t~stlng SI tes Wlth thls ln mlnd, we have ("lled tnls yllld, 

a mlosurel'lent 01 'yleld potenh .. l" 

Far th. scope of thlS paper, a Ilne 11 consloered il 

~lqh-vle.a-potentlal llne, when .ts mlan yllld over 51.esters 

and reps DO • partlcul~r year, ,. stdtl.tlcally ~atEr th.n 

the correspondlng checy varlety yleld at .ny one 01 tha 

testlng s'tas Py ·statlstlcally grlater tha." Ae mean th.t 

{I,ne Yleld - check )leld) L LSD n~ ror the (orreSpondl~g 

year ano hean type Table 5 presantl the '1St cf cnecl 

varletl •• used Tor eaeh bean typa Tabla 6 snOW5 thé LSD O~ 

value; (Wa ' ler - Least Slgn¡flcant Olfrerences) Lbl zed for 

th~ lcentlrlcatlon 01 hlgh-yleld-potentlal llnes 

Hlgh-v eld-ootentlal 1 lnes were ldent flEd ·or each bEdn 

and over all bean types Those I.nes tound superlC· .t 

one tesllng slta (elt~er at CIAT or at Dcpai~n) 

hpe 

only 

were 

c:."nslde~ed 0 1 IS¡;8t111C envlronlTental ""de>otatlon l ! ¡,¡td e those 

TO !lId suoe lOr rnt both testlng s te-s wer!:. cons.!cer8d 0- 1f¡C! E* 

olnerdl addptatlon' 
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Mean YI""d 01 superior I¡nas and thelf mean .ncre.ent In vlBld 

ovar the checls was calculated by baan tvpe a~d ovar 111 teao 

types, far specl"c envlronnental adapt.tlcn Ilnes IS _ell as 

for more genera! adapt~tlon ones 

USlna as our ?Opulatlon the total number uf llnes ¡deot' flea 

~S hloh-y,eld-ootentlal 11oes, dlsease reslst~nce attr butes 

Th s 

~as done by oean type and over al1 beln typel 

Mean yleld 01 hlOh-Yleld-potentl.l-reslstant iR or!) 'lnes, 

VI hlgh-yleld-poteotlal-s~sceptlble llnes to var'ous 

dlselSII, were compared statlstlcally lO arder to ~I\e In 

appro lmate test el the hypothesls 01 lndependence between 

the tWD attrlbutes - dlsease reslst.nce .no ,leld - under no 

dlsease stress condltlons 

As a concluslon Ot the 

vleld-potentlal IInls, adapted to both lites, elAi aoé 

PopaYán, and wlth so.e reslst.nel attrlbutes, ~as e IPlnad tO 

see what proportlon of tnem entered lS'H~ ané whe'hc' 

ureleased co""erclal \a~letles! were Ir lt 

Flcal1y the OrlCIO - In ter':)s of the tEst¡,O ¡'urser)' whHe 

t,,;ev C;,:ir¡¡? TrO:n ... of trL? 1:·6 bean cO'fln~rcldl /c:lTlPtlOS r9 1 east?,:j 

(or ~.th potentlal to be released by N.tlona 

Detwte, '976 ano 1986, wa. anal,:ed to oucrtl-¡ th\? caoa"lllt, 

OT t~[ ~EC-EF-!E/AN process tor aernol_sm a\aludtlon to ~~tect 

oLtsla.dlng "at.'I •• 
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:; ~ESLJLTS 

Figures lito I 5 ¡llustrate the trend In tIme In both tRI 

number 0' reslst~nt (Rl llnes .nd the number Or reslst.nt or 

.ntermadl.te IR-JI 

Comma, B;clerlal 

ones lo eaeh Individual 

Bllght, Angular Leaf Soot, 

dlsease - fiust 

Anthdcnose and 

Bean Common Mosale Virus - .'pressed as percanlaoes from lhe 

tolal nuftber o! Ilnes eVdlualad eaeh year al VEF Flgu"es 2 \ 

to 2 5 s~o. the trand by beBn type, In the pereentooe 01 ~-[ 

11 n es 

Pust IFIg 1. 2 1) An lncre.slng trand In the percentaga 

of R ane: R-¡ llne. 15 observed untll 1985, when more than 901 

DI thl Ilne •• ere R-¡ lo the dllelle and about 501 _ere F lhe 

decra.se from 1985 on, reflects tha Bean Program c~angE In 

emphasls to the prcductlcn o" sourees 01 reslst~"Ce to Ca.mon 

8actt'na! Blloht, W~b S' 19ht ano e"an Balden !"osla VlrU,,, as 

2nough laurees 0+ reslstance to rus' already eÁlsted 1M A 

Pastor Corrales, personal COftmUnlcdtlon) As In overall 

result thefe are no. 2507 R and 504& ~-l llnes to rust, 

rapresEntlno :5 1 and 701 re5~ectlvely 01 th. total numb.· of 

l.nes D\oluatcd at VEe dJrlng th. elght-year perlcd 1°,°_1 0 86 

When obser.,ng the trend by bean typa, It can be seln thal Red 

Mott'ed, Brazlllan tvpes, and boto cllmblng bean types e.olblt 

the hlgher percentages ef llnes ~ or h-¡ te rust 

¡:orr,rron l'-'l-;il11.lU-.J;:lloht (Flo 1:, 2 2) T~e percentage of 

h-¡ 1 res show~ ~n '~crease rror be'ow 201 In 19'9 to abo~' 

51".It "lO H?8.6. ncwc\i;.!" t.h~ percentdge 0'1' R 11nes has $ BmaU'lE:o 

ccn,t~nt;y lo ... Inear 1 ') t~rough the years Thl. obst'rvahor 

tef1ects t~e ~arrDA base cf 8Mls·lng rEslSta~t p6 p enta 1 

materldl ~5 an G\trall res~lt t~ere ar2 nQ~ 71 llnes r and 



bean tvpe In terMS 0+ Olsease reslstance eflort lS the bush 

Red MGttled, where BOl of the Ilnes Ivaluated at VEF 1986 Ire 

R-¡ te the dlSIISI (FIS 2 2) 

The percentage of ~-l 

Ilnes has remalned constant - at about 901 between 1980 ano 

198a - .hlle t~e De'cantaga of R llnes ¡haN; • dras· e 

.ecuctlon ¡n the ¡ast faur years Thls result reflects the 

e~ohaslS placed on Improvlng the evaluatlon svste~ b¡ 

¡ncreaSlno tha level of dlsease prassur. at the evaluatlDn 

slte In faet, from 1985 on, QUlllchao - a hlgher dlsease 

pressure envlranmRnl Inste.d af Popayán, was ehosen .s 

e.alu.tlon slte ,er germplasm reaotlon to the dlseasl As an 

overall result, 171 of the tlnel .vll~ated al VEF 111711 ar. R 

ta ALS and 75' Ot them (5291) are K-I to the dlsease 

4, :: 4} 

percentages of R as well as 

2581 lIn",s \,,~ln9 í\ (::;6/l ano 

dlsease All bean tvpes have 

An lncreaslng trend In the 

In R-¡ llnes lS observad, wllh 

4818 belng R-I (68
'
) to th .. 

been f.vored, speClally bush 

Br •• ll¡an t,pes and Cllmb¡ng bean types 

The overall t.end 

In the "ercentaoe cf fi llnes (F,Q 1 51 shows a decrelse In 

laa::; - .ro ••• aunÓ 90/ to beloo 701 Th,s •• ct c.n be 

e'pla,ned ~y two reasons lhe e"eluslon of cllmblng bean tyoes 

.rom the BCMV pra,ect - IS thp cllentele regl0115 óld nat hlve 

thlS Olsease as a l¡m¡t¡ng factor - and the canatlc :Ir-I .n 

bush Pt'd Nott· ea typas between sllset'Dhblll ty to PCM'I and 

Ot aln c.olor díorales, F personal c.Ot'lffiUnlcat,.O'1) (seE- =l(; 

2 5) As ¡on o,er"ll result, thE-e are r,ow 4990 bean Ilnes F 

to ec~v, ~hlCh rEoresent 74/ of tne total numbe 01 llnes 

e.~luated at VEF durlng the ~erlDd 197 0-j"Sa 
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Tables lito 1 5 show the total contrlbutlon lO laurees of 

reslstance to eoeh Ind,vIdual dlsease, by bean t,pa expressed 

In number of llnes R or j to the dlsease The f¡ oures ~re 

presented In deereasloQ order accordlng to numoer 0' presently 

aVIllable seurces of reslstance Only dala from 1981 to ,c86 

lS ."cludad, as Trom that year on beans were Cl4ssl'led by 

thelr grl,n color, gr~ln Ilze and thelr zona of atiaat.tlon 

Tne results show that In general, Red Mottled, Small Ped, 

Brat.l.an type., ellnblng bean tyees and S~lll bllel e.hlblt 

the hlghest nu~bers of sources 01 dlsease reslstance ,ollowed 

by Me lcan 'ypes aod Smlll Wh,te The total number of 

aevaneed llnes avallable In Medlum ~hlte and Faclllc Coast. 

types 15 .tl!l lo. (100 anó 165) In co.parlsan to other be~n 

types, so thElr contrlbutlon In SOlirces of dlsease reslst~nce 

IS 1150 low 

In a slm.lar way as descrlbed for lndl Idual dlsllses, 'lgJreS 

3 1 to 3 6 Ind tables 2 1 to ~ 7 lllustrate the over.'¡ trlnd 

In th" number of beln Jlnes F or j to cO~ibln'¡.Lons o' <;lIÉldSCS 

and the actual number 

reslstADr~ by bean type 

of sources a, camblned d's6>ase 

The resclts show lhat out Di lhe 

total number of lInes evaluated It VEF beheen 1979 and 198<:, 

33/ are ~-¡ to Pust - Anthr - BCMV 

40/ are; R-j to flúst - ALS - ¡'CMV 

16 I Ire ~-¡ to Rust - CBS - BCMif 

22/ are 1\-[ to hU s t - CBe: - AlS 

19/ ar e ?-l lo Anthr - eBB - ALS 

:71 are 1\-[ to Anthr - ALS - E'CME' 

and 9 11 .r e F - ¡ to a JI ·l\í? Ólse.ses ~ c 1 Q 3 1-3 7) 

Sn:a 1 1 
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E'lack ,nd clablng be"ns tyoes l' hlblt the nlghest n' mb?r~ of 

saurees o. co~blned olsease reslstance 

Flnallv, F'g J 7 shows • to.parl~on be+ween ihe trenj In tne 

perrentage 01 Ilnes R O' 1 to all flve dlseases In VEF vs the 

correspondlng trenti In EP Flrst Dt «11, the percent"oe 

•• Iue; o' ~-, llne at EF aere hlgher than tMele at VEF only UD 

to 198: bul not ofterwards, Indlc.tlng that d \rlng t~e perlDd 

1979-198: E~ was selectiva by dlsease reslstance b~t a l.el 

0+ eRphasls In t~e selecllon - a. JEF ll~es lo ente' E" - h¡ 

t1elr dlsea.! reslstance attrlbutes I,'sleé te'.e.n 1~24 ano 

1986 As thlS .as also observad by bea~ type (alt~ouºh nat 

p'.santed herel, lt eln be thoua~ thit 'dlsease re¡15t.~ce· 

has 'jet been a -RalO .... selectlolj c-rlte"la f"'orr JF= llfes "O 

enter EF Nürsery In the last th, pe years 

In 1979 to 

In '°86 (t~e l~'er re?respnt 09 a 17 5/ o· the 1~15 Jlnes 

evalulted fer a l1 dlsels.1 at VEc 19861 .ndleltlna tbat ,n thw 

cor.il'erCld '1 ) dcceptable be~n types, 

selectl'. and usef~l 

w¡J! maf. éP 

t 11$ =or Ec!::h (E'C'lon, "he t, D€S O:. bt..d"'S ":05'" .... l:::c:l J 

cors~ned ~~~ pdr+ CU1dr d'sease p~o~ Ens Tor t~e 'co'er _&re 

t~t en r') CQ'1S1 derc\;' ¡on Pis d cc.nt""lb \tlcn t.c ecl .. l
, I ~\.lOftt ~~\o 

:.atl::.""'1 les SÜ(Cl""' e rtc,J~ 15 ¡J (Si? tt:d T1úSú ~~lO("t,.l le~ cr; 

are ..:¡ 02í't rd, Sra'" t, EOl.l \ o, Cuca, ::"J e ..... o3.: Ct Co :;¡¡b d. 
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e.fcrt al th s Ilght-ye.r per.od has ,o.trlb~ted to tne 

to s.tlsry spec TIC regional needs of te,,, .. e. 1 c: bear 

CO(l'¡f1!Ltllt) 

Table 7 shows the total nunee" o- hq~-)'lI!c-PQte,,' al ',nes 

ld~ntlned by thlS a ,.lyS1S, CL.~sl-led by beoe ty~& 4,é b 

thelr adaptat,on condltlon env ronmt2ntal 

ddaptatlon to CIAT or to Popdy.n, o, of ganer.l .daptltlon to 

both envlfonreents 

317 Jlnes "ere ldantlflld as hlc~-Yleld-Dctentl.l Jlnes, 

represent ng the 25/ e' the tota' ,ul'lber of lInes 'es'ec a' EO 

durlng the t~rae-ie~r PQr od 1984-1986 

(1:1 of 'he llnas testad) are o, SplClflC adaptltlon to CIAT. 

'!7 (9' Df t~e llnes tested) are OT SplClflC Idoptst o, to 

°o~aván! and 4: (31 of the 11nes te~ted) 

Ped ~Qtt'ed h th 

Ceas' types and S~all Whlte, w¡th ,.Jv and 

re;pcct vel y Although t~e 87 

rep"eSEnt the h'g~est ru"ber 01 hIQ~-ylEJd-pDtent al 1 nel by 

beln tvpe, t~Py o~ly cor'a~pond to tha 22 1 o. t~p tota' 'L,Otr 

01 red rottl~d • "ti testeó al EP durlnc 1084-1986 

Tatlle 8 ShowS the dVer?gE- \lLld lnc"'erer,t 0\81 the cre.::Cf$ 0'-

f)).cr-\ elc"'poten+l¡;:¡l 11nG-S- ter r:es t'ílth 

S1"'E'C'"""J.C ?dclOtd .... 'O'l te :1AT, 79:::! C!~¡ei - f.;)"" :nE'$ ~tl¡ 
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speCIT e adaptatlon to ?opaván, in~ ,515 ~nd lJ4~ ~;/ha fo~ 

nloher ylelders than 

.Cóotdtlon 

env¡ r onnen:'a1 

!.ble 9 ~hDWS the me.n ¡llld of hlgh-tle!d-pDt.~tlll Iloel b 

beao type, dlSCrlll\lnated bv tr,elr adapteLon canclt' on lt 

can be obs.e"'ved ttaJ,. t~e ylelcl tange rDf bush beaos 1lnes ¡>ltl-¡ 

oenera' ddaot¡tlon Virl&S rrom :016 Jc/hd (6 Paclf:c Coas 4 

type llnes) to 3074 kg ha (4 S •• 11 Whlte llnes) at CIAr, .nd 

from 187: (ior the" Paclf e Coast type llnes) to ~724 (: 

~Ixlcao type 110lS) dt Fopdván 

7'::/ of the.¡ '2291 a'e ii-¡ te Anthracoose, 60' QI t~e~ (18 0 1 

are R-I to Rust, 5::;1 of t~em (1971 are 0-1 to ALS, a"d 

21/ of t~l. (681 Ire ~_. to Com~oo eactcr al Bllcht 

between 9/ Ind :0' Di the. have comb rEd dlsease tBsls'ance 

attrlbutes, belng 6' of them R-I to all flve d.sealBs 

Wlth the lr·pntlon to hale .n a?p~o~ ~d.e test of t~e 

hypOt'1E'SlS Ot ndepende1'"'ce betwee'1 t,e two cflterla - G' SEas~ 

b.".een yleld cf R-¡ vs S l¡nes - out of t~ole h¡g~-y .'d

ootent'll 1 nes - wlre per"c'~ad ano .he." In tabla 11 lt 

can bl c~~.rved tiat none of t~e dlf"e"lnCIS were fo~nd te ta 

s g~lflcantl!o It ca' b~ sald t~it there 15 '1ct e"o~gh 

eVlde""C2 to corc:lude that dlSE'r..se "eslsta"'c:e flSL 

df-ects the v'g~d po·e~~lal lev21 Or a hQan llre 

Gr 1 Y 3 h",d Ertere:: Th s 
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observa"lon m.oht reflect t~e more st~lncent select or 

crlteflLm ,or cl;'~mer .. c.La~. 9"al" t'loe!;. reOU1'eO "or IIlYA'l 

It ~as 4150 fDurd that out 01 the 136 re1eQsec o. 

pGtentlall J' 

testeó at E" 

.ellased -

(see tabl& 12) TMey satlsf.ed toe 

of ha'llng a .ea~ )'laJó stótlstlCally !l.:J?..;LU,,:, il.!:. ~ol ta the 

cOlel ane SO<'1. dlsease res' staoce attr.butes 

l 'lustrales the power tean 

·nte"natlon.l network In Ident¡·y.ng promla ng RatEr¡¿' IS 

721 01 the 136 released (o' putentlally re'eased) carmerclal 

varletlEs, 98 have been ldentlfled from IBYA~. howevl?:-- orly :; 

varletle, al the~ 'Ive followed the VEF-Eo_TPYAN .v.lultlon 

process 5 and 22 Ot the released co.m.'Clal varlEtles 

fro. Em anó VEF Hurserles, respectlvelYI so lndlcatl"º 

CUd, 

t~at 

promlslng materIal are nol neeessarlly glven a fuI! chanee 

through the actual selectlon process T~e 11 released 

co ••• rClal ".rletles, non .vll~at.d at VE~-EP-¡B~AN correloo~d 

to outstandlng varltles 'rol N.t onll Progr.ms 

4 CO~ClUS¡O~S 

T~e analvsll 01 dlsease rea:tlon 

"GrSerle. 11979-19861 shcwI In 

orOdJctlon of dlsease re~l~ta~t 

IvalJatlon. of ~Ec 

Inere.Slno trenó In 

bean l¡nps to the 

the 

dlseaSES corsldered r~st artMracnose ancula" leaf spot, 

co~mon bacte~lal bllght and bean co~~on mosale VlfUS 

E~D~.SlS ha. eentere~ on the follo_Irq bla~ 'IDES bus~ Fad 

Mottled , PteZll'.3í t\oes l SI"lG1l !:)ed ano S "'1 t\ 1 1 p1 acf , Cll't¡Glnq 

~ar~ te~ae~dtures a~d cold te~Deratures ttpes 
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2 lh. Ina'YiLI clearlv s~o.s that thare .re naM enouch SOy"Cel 

oi comblned dlsedSi reslstance to sotlsfy s~~clf1c reclonal 

n eeds The total rumber ci bean ¡,nes R or ¡ to lrdlvldual 

dlseaS2S varles troro 20:4, ln the tdSe of CDm~on bacte'ld] 

Bllght, to 471::: for rust The total numoer vf belo 1 nes, F 

ar ¡ to camblnatloos of dlseasps varles from 637, that are ~-1 

to all f¡va dlseasas, to 2090 wlth combInad reslstaRce to Rust 

- Anthr.cnose - Bean common rroS41C vIrus 

3 The study sMows that sel.etlon made from the VEF Mursary tu 

the EP Nursery 11 not b.sed on ~¡sease reslstanee "he 

pereentaga of R-¡ llnes - Bnd that of S llnes .s. complement 

- are sl'11ar, Irom 1984 Dn, In both nurserles, ovar all belo 

types 2nd for IndivIdual bean types 

Y1IId poleotlal comb'ned ,11th dl.ease r .. ~.slstanee 

The ~nalvsls sho.; that 251 0+ tne 1257 llnas tested at EP 

Nurserles In the three-year perlod 19SQ-1996 ."e hlgn v'Bld 

potentlal lloes Thelr average yleld lncreroeot OJer thE 

ehecls has 01 724 kg/n •• od 793 kg/hl lor '¡nes wlth 's~ecl'le 

envlran.ental adaptatlon" to CIAT ar Fopoyán respectlve!y, and 

of 1:42 anó 1515 Vg/ha for those wlt~ IlmOre oeneral 

adapt.tlon D at the Sctme e~aluatlon SI tes 

Wlthln thlS grDup 01 hlgh-yleld-potentlol llnes, 53 lo 85/ o, 

th •• Ite R-¡ to slnole dlSlaSaS, 

romblnatlon o: dlseases dnd 6/ oi t~em are F-¡ to al1 OlseaS2S 

consldered 

2 however\ a hlg~ n~m~cr Dt EP 11res CGmbl'l~g hlgn-flrld

potentlal a~d dlieas~ fe51stance attrlbutEs wcre not lrcILded 

ln ir'f~¡~ ihlS Ú.JStrvatlUIl 111L tlt rl?tlec.t ,. li? f~jOf't. s"flngE::rl 

setectlOf' Ci tE? lUn for conmt;:rCl~l gr~Hn types rECJlrCC TOI"' 

lB IiH 



As a final conelul,on, ,t 15 hoped that, 11 th~ EF Nurserv 

were _.de lore selectiva and more "Idely dlstrlb~'ed, 

selectIva, to IDeluda mestly dlsease-res.ltant l,nel wltn 

hlgh-yleldlng attrlbutes, couló .nerease tMe ehanCES o. 

outstandlng material to taco •• ·cemlerc,al ,.rletles· 

Alter hl\lng gone t~rough tl'E canc!uslons dr,wn -rom tMlS and'.111 

lt 1I ver y Important to have In mlnd two 11mltatlons DI It 

al T1e lack of l~fDrmatlon on speclrle ~Dstralnts e.lstlno In 

th. varlOUS areas wnare tM. dllrerent bean grlln types .re 

produced 

b) The llek 01 ¡nformatlon regard1ng ~ºD."ere¡al gralo 

cnaracterlstlcs of ths .dvanced llnes that have been produCbd 

by the plant breaders durlng the perlod 1979-1986 .nd 

submltted to VEF-E"-IBYAN .valuatlon anó ¡slsetlan precesl 

Tha absenee DI thls ¡nrOrmatlDn maLes lmpDsslble to c'clr.y 

understand why dlsease reslstant llnes Nare not selseted fra. VEF 

to EF whlle susceptIble ones Nare, or .hy EF hlgh-Ylald-potent·. 

llnes wlth d.sease r.slstl~ce atlrlbutes ~e'e nal ehosen to 

lntegr.te the !B(M~ lnternatlcna] Nurslry 

Glven lhe relevance of speelflc ca_merCla. graln char.ct.rlst.cs 

the mpartance 01 tha Ident Ilcatlon 01 SpeCI"lC constra ntB el the 

varlDu$ bedn productlcn ~redS In the worl~l ~t woulc be hlg~lv 

deslraole to count wlth thlS ertra ln,arMatlor far d m~re r8~11stlc 







TABlE 1: DATA SOURCE 
- Dlsease reslstance evaluatlons -

YEAR No of Imes % 
(VEF) evaluated 

1979 593 8 , 

1980 557 8 
1981 1109 15 
1983 1385 19 
1984 1036 15 
1985 1203 17 

I 1986 1282 18 

TOTAL 7165 100% 
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TABLE 2: DATA SOURCE 
- Dlsease reslstance evaluatlOns

(Totals over VEF 1981 - 1986) 

Sean Type No of Imes 
evaluated 

Bush - Red Mottled 1535 
Chmbmg - Cold Temperatures 1046 
bush - Small Red 807 
bush - Brazlhan Types 675 
bush - Small Slack 536 , 
bush - Mexlcan Types 498 
bush - Small Whlte 475 
chmblng - Warm temp 452 
bush - Paclflc Coasts 165 
bush - MedlUm Whlte 100 

% 

24 
16 
13 
11 
9 
8 
7 
7 
3 
2 

TOTAL 6289 100% 
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Table 3.1: DATA SOURCE 

Year No of ¡mes 
evaluated 

EP 1984 435 
EP 1985 393 
EP 1986 429 

TOTAL 1257 
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Table 3.2 DATA SOURCE 

Bean Types No of Imes 
evaluated % 

Bush 
Red MoUled 396 32 
Small Red 141 11 
Small Black 114 9 
Small Whlte 110 9 
Paclflc Coasts 72 6 
Brazlllan Types 57 4 
Mexlcan Types 22 2 
MedJUm Whlte 1B 1 

Chmbmg 
Cold Temperatures 172 14 
Warm Temperatures 155 12 

TOTAL 1257 100 
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1. PROGRESS in 

Dlsease reslstance 
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Trend In the numberof bean IIneswlth reslstance 
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-rend In the number of bean Ilnes wlth reslstance 
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Trend In the number of bean hnes wlth reslstance 
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SEAN 

Hablt 
bush 
chmbmg 
bush 
bush 
chmbmg 
bush 
bush 
bush 
bush 
bush 

Total 

• 

Table 1 1 CONTRIBUTION IN SOURCES OF RESISTANCE 
-RUST-

(1981 - 1986) 

TYPES Total no no of R-I %from 
of hnes Imes (and %) Total 'R-I" 

produced 

Type 
Red Mottled 1535 1363 (89) 29 
Low Temperatures 1046 956 (91 ) 20 
Small Red 807 523 (65) 1 1 
Brazlhan Type 675 445 (66) 9 
Hlgh Temperatures 452 369 (82) 8 
Small Black 536 313 (58) 7 
Small Whlte 475 282 (60) 6 
Mexlcan Types 498 239 (48) 5 
Paclflc Coasts 165 140 (85) 3 
Medlum Whlte 100 82 (82) 2 

6289 4712 (75%) 100% 

• 

1-



BEAN 

Hablt 
bush 
cllmbmg 
bush 
bush 
bush 
bush 
bush 
cllmbmg 
bush 
bush 

Total 

Table 1 2 CONTRIBUTION IN SOURCES OF RESISTANCE 
- BACTERIAl BllGHT -

(1981 - 1986) 

TYPES Total no no of R-I • %from 
of IInes Imes (and %) Total' R-I 

produced 

Type 
Red Mottled 1535 809 (53) 40 
Low Temperatures 1046 451 (43) 22 
Small Red 807 152 (19) 8 
Brazlllan Type 675 149 (22) 7 
Mexlcan Types 498 127 (26) 6 
Small Black • 536 , 118 (22) 6 
Small Whlte 475 112 (24) 6 
Hlgh Temperatures 452 66 (15) 3 
Medlum Whne 100 28 (28) 1 
Paclflc Coasts 165 22 (13) 1 

6289 2034 (32%) 100% 



, 

BEAN 

Hablt 

bush 
chmbmg 
bush 
bush 
bush 
bush 
chmbmg 
bush 
bush 
bush 

Total 

• " 

Table 1 3 CONTRIBUTION IN SOURCES OF RESISTANCE 
- ANGULAR lEAF SPOT -

(1981 - 1986) 

TYPES Total no no of R-I %from 
of Imes Imes (and %) Total R·I· 

produced 

Type 

Red Mottled 1535 1160 (76) 25 
low Temperatures 1046 761 (73) 16 
Small Red 807 640 (73) 14 
Brazlhan Types 675 455 (67) 10 
Small Black 536 440 (82) 10 
Small Whlte 475 351 (74) 8 
HIgo Temperatures 452 335 (74) 1 
Mexlcan Types 498 220 (44) 5 
Paclflc Coasts 165 153 (92) 3 
MedlUm Whlte 100 86 (86) 2 

6289 4601 (13%) 100% 



• 

J 1_ 

SEAN 

Hablt 

cllmbmg 
bush 
bush 
cllmbmg 
bush 
bush 
bush 
bush 
bush 
bush 

Total 

Table 1 4 CONTRIBUTION IN SOURCES OF RESISTANCE 
- ANTHRACNOSE-

(1981 - 1986) 

TYPES Total no no of R-I %from 
of Imes Imas (and %) Total R-'" 

produced 

Type 

Low Temperaturas 1046 975 (93) 23 
Red Mottled 1535 944 (62) 23 
Brazlhan Types 675 524 (78) 13 
Hlgh Temperatures 452 423 (94) 10 
Small Red 807 377 (47) 9 , 
Small Black 536 276 (51 ) 7 
Mexlcan Types 498 263 (53) 6 
5mall Whlta 475 245 (52) 6 
Paclflc Coasts 165 71 (42) 2 
Medlum Whne 

, 
100 56 (56) 1 

6289 4154 (66%) 100% 



BEAN 

Hablt 

bush 
bush 
bush 
bush 
bush 
bush 
chmblng 
chmbmg 
bush 
bush 

Total 

• 

Table 1 5 CONTRIBUTION IN SOURCES OF RESISTANCE 
- COMMON MOSAIC VIRUS ~ 

(1981 - 1986) 

TYPES Total no no of R %from 
of hnes tmes (and %) Total' R" 

produced 

Type 

Red Mottled 1535 854 (56) 21 
Small Red 807 713 (89) 17 
Brazlhan Types 675 642 (95) 16 
Small Black 536 521 (97) 13 
Small Whlte 475 , 418 (88) 10 
Mexlcan Types 498 324 (65) 8 
Hlgh Temperatures 452 248 (55) 6 
Low Temperatures 1046 153 (15) 4 
Paclflc Coasts 165 125 (76) 3 
Medlum Whlte 100 88 (88) 2 

6289 4086 (65%) 100% 

-1 I 
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TREHO IN HUMBER 

TO 
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Table 21 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE 
RUST-Anthracnose - CMV 

(1981 - 1986) 

BEAN TYPES Total no no of R-I %from 
of Imes Imes (and %) Total R-I 

produced 

Hablt Type 

bush Red Mottled 1535 573 (37) 28 
bush Brazllian Types 675 370 (55) 18 
bush Small Red 807 244 (30) 12 
climbmg Hlgh Temperatures 452 194 (43) 9 
bush Small Black 536 192 (36) 9 
bush MexlCan Types 498 183 (37) 9 
bush Small Whlte 475 142 (30) 7 
chmbmg Low Temperatures 1046 99 (lO) 5 
bush Paclflc Coasts 165 49 (30) 2 
bush Medlum Whlle 100 44 (44) 2 

Total 6289 2090 (33%) 100% 
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Tabla 22 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE 
RUST - AlS - CMV 

(1981 - 1986) 

BEAN TYPES Total no no of R·I %from 
of !lnes Imes (and %) Total R-I" 

produced 

Hablt Type 

bush Red Mottled 1535 649 (42) 27 
bush Small Red 807 406 (50) 17 
bush Brazlhan Types 675 296 (44) 12 
bush Small Black 536 267 (50) 11 
bush Small Whne , 475 217 (46) 9 
chmbmg Hlgh Temperatures 452 175 (39) 7 
bush Mexlcan Types 498 166 (33) 7 
bush Paclflc Coasts 165 95 (58) 4 
chmbmg Low Temperature 1046 85 ( 8) 4 
bush Medlum Whne 100 63 (63) 3 

Total 6289 2419 (39%) 100% 
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Table 23 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE 
RUST - BB - CMV 

(1981 - 1986) 

BEAN TYPES Total no no of' R-I %from 
of Imes Imes (and %) Total "R-I 

produced 

Hablt Type 

bush Red Mouled 1535 457 (30) 45 
bush Brazlllan Types 675 106 (16) 10 
bush Mexlcan Types 498 103 (21 ) 10 
bush Small Red 807 90 (11 ) 9 
bush Small Black 536 71 (13) 7 
bush Small Whlte 475 68 ( 14) 7 
cllmbmg Low Temperatures 1046 56 ( 5) 5 
cllmbmg Hlgh Temperatures 452 39 ( 9) 4 
bush Medlum Whlte 100 24 (24) 2 
bush Paclflc Coast 165 15 ( 9) 1 

Total 6289 1029 (16%) 100% 

.) 
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Tabla 24 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE 
RUST - BB - ALS 

(1981 - 1986) 

BEAN TYPES Total no no of R-I %from 
of Imes hnes (and %) Total' R-I ' 

produced 

Hablt Type 

bush Red MoUled 1535 627 (41 ) 38 
chmbmg Low Temperature 1046 440 (42) 27 
bush Mexlcan Types 498 143 (29) 9 
chmbmg Hlgh Temperature 452 130 (29) 8 
bush Small Red 807 87 (11 ) 5 
bush Brazlhan Types 675 72 (11 ) 4 
bush Small Whlte 475 60 (13) 4 
bush Small Black 536 57 (11 ) 3 
bush Medlum Whlte 100 37 (37) 2 
bush Paclflc Coast 165 15 ( 9) 1 

Total 6289 1631 (26%) 100% 

" 



Table 25 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE 
ANTHRACNOSE - BB - ALS 

(1981 - 1986) 

BEAN TYPES Total no no of' R-I %from 
of Imes Imes (and %) Total R-I' 

produced 

Hablt Type 

bush Red Mottled 1535 468 (31 ) 33 
cllmbmg Low Temperatures 1046 448 (43) 32 
cllmbmg Hlgh Temperatures 452 130 (29) 9 
bush Brazlllan Types 675 88 (13) 6 
bush Mexlcan Types 498 75 (15) 5 
bush Small Red 807 62 ( 8) 4 
bush Small Black 536 46 ( 9) 3 
bush Small Whlte 475 45 (10) 3 
bush Medlum Whlte 100 25 (25) 2 
bush Paclflc Coasts 165 13 ( 8) 1 

Total 6289 1400 (22%) 100% 

.. 
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Tabla 26 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE 
ANTHRACNOSE - ALS - CMV 

(1981 - 1986) 

BEAN TYPES Total no no of R-I" %from 
of IlOes IlOes (and %) Total' R-I 

produced 

Hab.t Type 

bush Red Mottled 1535 507 (33) 25 
bush Braz¡l!an Types 675 345 (51 ) 17 
bush Small Red 807 271 (34) 13 
bush Small Black 536 209 (39) 10 
chmblOg Hlgh Temperatures 452 185 (41 ) 9 
bush Small Whlte 475 178 (38) 9 
bush Mexlcan Types 498 166 (34) 8 
chmbmg Low Temperature 1046 100 (10) 5 
bush PaClflc Coasts 165 50 (30) 2 
bush Medlum Whlte 100 40 (40) 2 

Total 6289 2051 (33%) 100% 

" 
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Table 27 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE 
- ALL FIVE DlSEASES -

(1981 - 1986) 

BEAN TIPES Total no no of "R·I %from 
of Imes Imes (and %) Total R-I" 

produced 

Hablt Type 

bush Red Mouled 1535 301 (20) 50 
bush Brazlhan Types 675 65 (10) 10 
bush Mexlcan Types 498 60 (37) 9 
cllmbmg Low Temperatures 1046 50 ( 5) 8 
bush Small Red 807 46 ( 6) 7 
bush Small Black 536 37 ( 7) 6 
chmbmg HIgh Temperature 452 32 ( 7) 5 
bush Small Whlte 475 26 ( 6) 4 
bush MedlUm Whlte 100 10 (10) 2 
bush Paclflc Coasts 165 10 ( 6) 2 

Total 6289 637 (10%) 100% 

" 
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Table 4: - NEEDS BY REGION! -
Avallable Sources of dlsease reslstance 

(some examples) 

ARGENTINA 

R-I" 

Small black BB '18 
Ant • ALS 209 

Large - Medlum Whlte BB 28 
Ant - ALS 40 

MEXICO 

"R-I' 
• 

5mall Black Rust-BB 71 
Ant-AL5 209 

Mextc8n Types Rust - BB 103 
Ant - AL5 166 

Paclflc Coasts Rust - BB 15 
Ant - AL5 50 

1 Source Voysest O 1983 Variedades de froJol en 
Amenca Lat'na y su ongen Pastor Corrales, M A ¡Mo
rales F (personal communrcatlon) 

- Res'stance lo BCMV needed In all cases 

BRAZIL 

Small Black Rust - BB 
Ant • AL5 

Brazlhan Types Rust - BB 
Ant - ALS 

COLOMBIA - ECUADOR (Sumas) 

Large Red Rust-BB 
Red Mottled Ant-ALS 

CUBA 

15ma" Red Rust 

BOLIVIA 

I Small Black Rust - ALS 

1-

, R-' 

71 
209 

106 
345 

R-I ' 

457 
507 

.B.:L 
523 
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HIGH YIELD POTENTIAL 
UNE 

That whose mean yleld 15 5tatlstlcally greater than 
the check yleld, at any one of the testmg sltes 

CIAT, Popayan, La Selva 

1-



Bean Types 

Bush 

Small Black 
Small Red 
Small Whlte 
Red Mouled 
Medlum Whlte 
PaclflC Coast 
Mexlcan Types 
Brazlhan Types 

Chmbmg 

Warm Temperatures 
Cold Temperatures 

Table 5 CHECK VARIETIES 

Checks 

ICA-PI)aol JAMAPA 
A-21/ZAMORANO 
EX-RICO 23 
CALIMA 
ALUBIA CERILLOS 
CANARIO 107/MAYOCOBA 
OJo de Cabra/CANARIO 107 
CARIOCA 

ROJO 70 
ICA-Vlboral 

1 Evaluated al La Selva exp 51allon (2400 msnm) 

Yleld (kg/ha) 
CIAT Popayán 

'2.300 
1518 
1516 
1706 
1637 
1829 
1677 
1959 

1018 

2447 
2260 
2157 
1811 
1530 
1218 
2349 
2533 

1907 
34121 
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Table 6 LSD values used for the Identlflcatlon of hnes wlth hlgh yleld potentlul 

Year of Evaluauon (EP) 

1984 1985 1986 
Bean Types LSD LSD LSD LSD LSD LSD 

CIAT Pop CIAT Pop CIAT Pop 
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) 

Bush Beans 

Small Black 194 466 417 522 783 386 
Small Red 181 496 392 408 347 373 
Small Whlte 128 407 508 571* 276* 411 
Red Mottled 159 512 415 431* 564 856* 
Medlum Whlte 124 535 393 637* 
Paclflc Coasts 159 489 582 400* 383* 348 
Mexlcan Types 116 507 287 306 
Brazlhan Types 152 587 544 800 366 286 

Chmbmg Beans 
Warm In Temperatures 193 237 29 688 532* 67 933* 784 
Cold Temperatures 99 728** 73 743** 

(0) FIgure correspondtngh to semeSler B onlv 
(O') Corresponds to the evaluatlon camed out al La Selva Experimental Statlon 

-, 
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Table 7 Hlgh yleld potentlallmes produced on each bean type 
(Totals ovar the threa yaars) 

No of No of Imes 
Lmes superior at 

Bean Types tested CIAT Popayan Both Total 

Bush 
Red Mouled 396 53 32 2 87 
Small Red 141 45 17 5 67 
Paclflc Coasts 72 4 23 6 33 
Small Whlte 110 23 5 4 32 
Mexlcan Types 22 10 - 3 13 
Brazllian Types 57 3 1 - 4 
Medlum Whlte 18 3 1 - 4 
Small Black 114 - 3 - 3 

Chmbmg 
Warm temperatures 155 17 24 22 63 
Cold temperatures 172 - 11 1 - 11 

TOTAL 1257 158 117 42 317 
% 100% 13% 9% 3% 25% 

1 Evaluated al La Selva Experimental Statlon l2400 m s n m approx) 

1-

(%) 

(22) 
(48) 
(46) 
(29) 
(59) 
( 7) 
(22) 
( 3) 

(41 ) 
( 6) 
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Table 8 High yleld potential lines: 
- Mean mcrement m yield over the checks -

Mean Yleld Mean mcreament 
Superior No of (kg/ha) over the checks 

at Imes (kg/ha) 

CIAT only 158 2334 724 
Popayan 117 2433 793 
Both sltes 42 CIAT 2731 1515 

Pop 3327 1342 

TOTAL 317 

i SE = Standard error 01 the mean 
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Bean Type 

Table 9 HIGH YIELD POTENTIAL UNES 
- YIELD PER BEAN TYPE -

Yleld, when superior at 

No of 
Imes CIAT Popayán BOTH 

CIAT Popayán 

Bush 
Red Mottled 87 2370 1949 2536 2372 
Small Red 67 2222 2364 2219 2705 
Paclflc Coasts 33 2016 2100 2016 1873 
Small Whlte 32 2904 1923 3074 2625 
Mexlcan Types 13 2096 - 2419 2724 
Brazlllan Types 4 3657 3134 - -
MedlUm whlte 4 2391 1423 - -
Small Black 3 - 2789 - -

Cllmbmg 
Warm Temperatures 63 1715 2126 3789 4162 
Cold Temperatures 1 1 - 54791 - -

TOTAL 317 2334 2433 3123 3327 

1 Evaluated al La Selva 



Table 10 DISEASE RESISTANCE ATTRIBUTES 
OF HIGH YIELD POTENTIAL UNES 

No of 
ATTRIBUTE Imes % 

Hlgh YJeld potentlal 317 100 
R to CMV 269 85 
R-I to Anthracnose - 229 72 

Rust 189 60 
ALS 167 53 
R-Ant-CMV 125 39 
Ant-ALS-CMV 108 34 
R-ALS-CMV 102 32 
BB 68 21 
R-BB-CMV 36 11 
R-BB-ALS 36 11 
Ant-BB-ALS 28 9 
Al! dlseases 19 6 
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Table 11 INOEPENOENCE BETWEEN YIElOl 
ANO OISEASE RESISTANCE 

DISEASE YIELD (kg/ha) 

R-I S 
RUST 2232 2175 NS 
Anthracnose 2276 2058 NS 
CMV 2221 2041 NS 
ALS 2184 2231 NS 
B Bhght 1908 2305 NS 
Rust-Ant-CMV 2346 2131 NS 
AII dlseases 1890 2224 NS 

1 Yleld at CIAT 



UNE 

TABLE 12: EP UNES WITH HIGH YIELD POTENTIAL 
and COMBINED DISEASE RESISTANCE 

that have been 
RELEASED as VARIETIES 

YIELD (kg/hal Olsease reslstance 
(all R to BCMV) 

CIAT Popayán Rust Anthr ALS CBB 

Small Black 
1 NAG 20 

Small Red 
2 RAB 142 

3 RAB 205 
( Catrachlta' - Honduras) 

4 MCO - 201 
( Huetar 2 ' - C Rica) 

Small Whlta 
5 2 W-33-2-MITA 

Red Mottlad 
6 PVAO 1111 

7 PAI 29 

Chmbmg-warm Temperaturas 

2411 

2286 

2216 

1511 

2326 

1952 

1909 

8 ZAV 83044 1 578 

1282 

1564 

2944 

2037 

2576 

1262 

1089 

1130 

R 

R 

R 

R 

1-

1-



136 
Released 

out of 
71651mes 

(1979 - 1986) 

2% 

TABLE 13. ORIGIN of BEAN RELEASED VARIETIES 
(1976 - 1986) 

_---82 
98 from IBYAN ---13 

(72%) ----3 
5 from EP 

(4%) 

22 from VEF 
(16%) 

VEF -IBYAN 

IBYAN (76 - 77 (10), 79 (1) 82 (1» 

VEF - EP -IBYAN 

11 non evaluated at VEF - EP - IBYAN 
(8%) 
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