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Progress in disease resistance and vield potential
An analve:s of VEF - EP Nurseries
{1979 - 1988)

INTRQDUCTION

Internationaliv oriented plent breeding programs very affen uwge ac
selection criteria verietal resistence tou diseases considerss  of
resiocnal importance, and yaalid fidvanced lines, orodect of crosscs
made using disease rezistant parental materzal,or high  yielder
ones, are again evaluasted for their disgase resistance-under high
disease pressure tonditions - and for their yield capahility-urder

dispase protected conditions to aliow the $ull expressiaon of  thesr

yiwld potent al-

Under the CIAT DBeun PFrogram scheme 4or pvaluetion of advenced

lings, three stages are considered

1- YEF Nursery (Vivero Eguipo de Frijoll
VEF i1s an ohservetional nursery :integrated by bean aavanced
lines generated 5y the plant breeders (Fo - F,), with sgecisac
diseese resistance, adaptation and commercial grean attributes
to selisty the most diverse set of regional needs L nes  «re
evaluated by their reaction to five liniting cispases - Rust
Anth-acnose, Angular Lest Epot, Common Bacierial ¥! ght  ard
Eean fLormon Mosasic Virus ~ anpo by thew.r viela ng ability
talthough the latter nuwt verv sccurately measurec) Dizpase
react on  evaluations ore carrisd out undger artiric.a lv
cont~el ed Bigh disepase pressure environmenis %ozt and
Common Bacter:ial [Rlight &t CIAYT, Anthracrose at Fopavan,
Arguler Leat Spot amitial +© at Popaven «nd since 1955  at
futtichao, and  Pean Common  Moza:c V rus at  the C1AT

greenhouse



Yield evaluations are garried cut at CIAT, for two sermesters

under a non~repiicated trial, usine a 4 8a% saperiments' plot

2~ 5F Nurscersy (Preliminary Yield Trisl)

These prom:sing materyal selected from VES are again evaiuated
in another trial - galled EF Nursery ~ where disgsease restiions
are veritied and yield 18 properly measured dur.ng twe
zeapsters  at two difrerent locat:ions under a three
renplications design, with chect  varieties, and « 9 & w7
erperimental plot The testing locations are CIAT faimira
{1000 menm, Z4°CH  and Popaydn {IB00 asnm, 17°0) Climbing
beans - copld temperatures types, given their poor odaptaticn
to Fopayén, are evaluated at a higher altitude location La
Belva, 108 Erper:mental Station (2120 menm, L(0°0)

3- IBYAN {International Bean Yield ang Adaptation Nurserv)

Fromising material selected from VEF-EF then 1ntearate the
internstional multi-iocational triel for bean wviegld arg
adaptetion eveluat:on (IBYAN), distributed a1 arogund the

wor ld

The purpose or this analysis 18 top desc-ibe - using the datas
generated by VEF and E- Nurseries dur.ng 1°79-1986 -, tne oprooress
ot the CIAT Eean Frogram during thig erxght~vear perisd g+ plent
bregding erforl, tn terms of the oproduciion 0f cleeqns rasietant
Fines and :n the attainment of high-yield-pote ti1al  lines with
drsease resistance atirsbutes, that can satisvy the verv diverse

regional needs of the world bean commursty ‘Phacenlue csulgar g
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MATERIALE AND METHODS
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Lata Source

Disease reaction dats ot seven VEF Nurseries (VEF 19737, By,
81, 83, 84, 8%, EBa! and their assocrated EF Hurseraes (EF
1980, B{, B2, D4, B89, 24, ~ EF 1987 data was not a«varlanle
yet) were ut lired to ztuey the progrsss in d gpase resistance
across Lime A tatzl number oy 7Ish advenced lincs  was
gtudied, whose Suysitribution Dy year or #vzluation &nd by tean
tvpe 1/ 1s shown 1n tables 1 and 2

¥ield evaluation date from the last three EF Nurseries ({E®
19384, 85, 847 werew used Yo studv the progress 10 teros ot
yield poetential, vizld data tombined with EF Zisease reaction
evazluations Were used to study the progress in yield potential
combined with disease resistance # total number or 1257
advanced lines was studigd, whose gaistrihution bv  yeer ot

gvaluation and bean type 16 shown in tables 3 1 ond 2 2

fnalyvsig Methodaolooy

fnalivsic pf dispase resistance evaluations

Diseese res stance evalustions, originailv messured 'n o 0-3
or 0~9 discrete scale, were trangformed to & (resistant), |
tintermedia«tel or § f(susceptibie} 4or each one of the five
diseasss consigered rust &nthracnpse, angular leat¢ snct,

commar bacteriel bi.ght and bean common rosaic vrrus {enly R

LA}

or atply for the latter:

e o o i T e ke e b ol AL UL Al e . e

¥

Fronm

1391 hegns were claz 1%1ed zaccordine to their graeir vols
G¥ath "i2€ a«ng Zute 0t guattatiun, 'n the ditteret bran
tvoes Table . ~hiv the tutal nyneer ot hean li &~ *ested st

0 ans I &0 and *he v oo tribution by fea type



In order %o guantify the gprosres: n terss of dispase
res stance i1n time, the total number of lines evaluated as R
or 1 to a sperific disease or to combinations of them -~
eygressed as a2 percentace ot the {otal nusber of ines
groduced by the breeders and evasusted gt the VEF Hursery on
gach particular year - wes Dplotited «gainst tige This was
dong over <11 besn types as well as for each individusl bean

1sease tombinations considered of recianal imoortance

=

tyvpe

wEre

- Rust - Anthr ~ BLHY
- Rust - ALE -~ EBLCHV

~ Rust CEE ~ BLEMV

- Rust - CBEB - ALS

=~ Anthr - ALE - BECRMY
- Anthr - CEE -~ ECHMV

- R1Y five dicogasos

In order to evaluate whether ﬁI;EaSE recistance was 4 criteria
-or sslection of lines from the VEF Nursery to the EF Nursery,
the trend in the numbsr of EF lines evaluated as R or I to
gach dicease or Ccombination oy diseases, erpressed Az &
percentage oy the total nuamber of lines evaluated svery ves-
at Ef, was compered to the correspondina trend in VEF This

was done for each besn tvpe «nd over <11 bean types

The actual centribution of the [I1AT Bean Frogram in terms cf
sgurces or resislapce on gach  bean type 15 here gvpresssd  as
the total number 0% disease resistant linss (R or 1) te gpach
0i8ease O conb naticn, produced sn the peviod 1981 - 178
The agata from L577-1980 was not inciuced as only vroa 153! the
«Ctual Deen Clessificetion - based on gra n coclor grain s -
or pone - ataptet.on - was put into gpractice tor the variopus

staces 9+ Loan cermplasm gvalu«iion
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fralvsis o1 yvigld sotential

¥ield (kg/hal evaluations used for this study correspond to
three ypare of EP HNurservy 1984, 1982 y 15Eé4, with ; total of
1287 lines evaluated, distributed by vear and by bean tvpe as
previously shown 1n table 3 1 and 3 Z Fgr each l1ne, vyield
from two semesters in two Jocetions {C1AT and Popayan, w#i1ih
the esception or tlimbing beans - cold temperatures which were
evaluated 4t only one s:te - La Heiva), under three
replications  per locatian * semecter Was availablse

-

Experimental pleot for vield at EF Hurseries wag of 9 & a

de  yield E¥ Nurseries arg art:ticrally controlled for
dicseases, yield meosurements zre talen ‘“under no  stress’,
given the particular =o311 and climate limitations of the
testing si1tes Hith this ip mind, we have tellzd thigs vield,

g sessurement of 'vield potential’

For the scope ©0f this paper, & line 18 congidered a

high-viesg~potential line, when i1ts mean yield over semesiers

and reps on o partlcular year, 18 stotistically grester than

the corresponding checy  variety vyield &t «ny one of the
testing s*tes Py "statistically greater than" we mpan that
{line yield -~ «chech yi1eld) » LE8D «s for the corresgonding
yRar and bean type Table § gpresents the ‘*ist cf chez!
varieties used +or gath bean type Table & shows the LBD  ae
values (Wa'ler - Least ©Significant Difrerences! ubsl zed for

the identirication of high-yield-potential lines

High~-v eld-potential 'ines were 18ent f1ed -or each bgen tuvpe
and over all bean tvypes Those l.nes tound superice ot anly
one testing site fexther &t CIAT or at Popayand HET B
censrde~ed of 'spetific environrental sdentation', shi e those
Toind suoe o1 at both lesting ¢ fes were cons:cered o- my g

oeneral adaptation’



Megan vyig:d of superior lines and the:ir mean i1ncrement 1n vield
over the chects was caleculated by bean tvpe and over all Ltean
types, 4ar specific envaironnental adaptetion lines as well as

for more gengral adaptation ocnes

Analysis of vield ooteatial comrbinegd with diseass resictance

Using as our population the toital number af lines i1dentrfied
«% high-yield-potenti1al lines, dispase resistaentce atir butes
af them were quantiried as percentaces of resistent (F or I
Iings to gach individual d sease o- disease combinestion Th g
was done by bean type and over all bean types

Mean yield o+ hich-yield=potential=res:stant (R gr I} ‘lines,
Ve high-yield-potential-sasceptible lines to VArtous
d1se&s&%,;were compared statistically 10 order to “ave an
appro 1mate test of the hypothesis of independence betuwesn
the two atiributes - disease resistance «nd vigid - under oo

diseasr stresy condiiions

A a cantlus:an ot the analvsis, the ligt o# high
vield-potential lines, adapted to both si1ies, CIAT anc
Fopavan, and with some resistance attributes, was e arinsd to
see what proporison of them entered 1E:AN  and whether

Yreleesed conmercial vamieties' were ir o 1d

Firally the oricin - 1n tersws of the testing Purgery whers

“ev tune tram - of the 136 bean cotnerciel varistips releazed
{ar w.th opotential to be releazed by Nationa Prosrans:
betwees 976 and 1934, was anal,red to sucrty-s the capagilits
nr the VET-EF-IE/4N process ror aernolesm 2valuetion to detse

ouistanding nateryal
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Frogress *n gispase resistance

Figures t ¢ to 1 3 1llustrate the trend 1n time 10 both the
rumber o resistent (R) lines «nd the number ov resistant or
intermediete (R-11 ones to eath i1ndividual disease » Rust

Common Bacterial BElight, Angular Leaf Bpot, #Anthecnose and
Bean Common Mosarc Virus = espressed as percenisces from  the

9

total nuomber or lines eveluated esach year at VEF Figures 2
T

te 2 5 shpw the itrend by bean type, 1n the percentucs of FR-I

lines

Pust (Fig 1 1, 2 1) An ancressing trend in the percentage

pf R and R-~1 iines 15 ohserved until 1785, when more than 9SG/
of the lines were R-1 to ihe disesse snd about SG/ were ¥ nE
decrease from 1983 on, reflects the Bean Progras change :n
enphasis to the preductzon o spyrces of resistemce to Cemmon
Bacterial Blight, Web 8'icht and Sean Golden Mosarc Virus, as
enough sources of resistance to ruegt already sarsted (M A

"astor Corrales, opersonal comnunicatiron) As an overall
resuil there are now 2507 R and 5046 R-1 lines to rust,
representaing ZE/ and 70/ respectively of the total numbs-  of
lines evaluated &t VEY during the eixght-year per.od 1979-1884

When obsersing the trend by bean type, 1t can be seen that Red
Mottled, Hrazilian tvpes, and both climbing bean types exhibat

the higher percentages of lines & or R-1 to rust

Common Pacterial Flinht (Fyg {2, 2 29 The percentage of

k-1 1 res showe an  acrgase rror below 20/ 1n 1979 to  abow-
SUr an f984, howener, the percentage of X lines has g emained
constently 10w ‘near 1’} through the years Thies ohservatior
rettects the ~a-roe base of existing resistent peventa’
metariel A% an overall resualt there are hov 71 lines ¢ oand

=271 ®-1 ko the tiscaest, recresenting ressest vely avd 22



of the total production of advanced lines The most  $favored
bean tvpe in terms of disease resistance effort 1s the bush -
Red Matiled, where B0/ of the lines evaluated at VEF 1988 are

R={ tc the disease {Fi1g 2 2)

Adngular Lesf Spot (Fig 1 3,25 The percentage of hR-l
lines hgs remained constant - at about 90/ between 1980 ang
198s - while the ogercentage of R lines shows & drast ¢
reductisn :n the last four vyears This result reflects the

erghagls  placed oo 1mproving the eovaluation svster By
increasing the level of disease pressure at the evaluation
site In fact, f4rom 1985 an, fuilichaos - & higher disease
pressure enviranment - instead of Popayén, was chosen  as
evaluation site +our germplase reaction to the dizeass Aeg  an
overall result, 17/ of the lines evaluated at VEF (1171) are R

to BLE and 75/ oy them (EZ8BL) are R-1 tuv the disease

Anthracnose (Fig I 4, 2 43 An increasing  trend in the

percentages of R as well as 1n R~1 lipes 15 ophserved, w:ith
2581 lines being R (Z&/} and 4818 being R-1 (&87) o the
disease All bean tvpes have been favored, specially bush =

Brazilian tyges and Climbing bean types

Been Coanmon Mosa ¢ Virus (Fig 1 8, 2.8} The overall titrend

i the percentace ©f R lines (Fig | 5) shows & decrmzase :n
18823 - trom around 90/ to below 70/ 9~ This tsct can be
erplasned 5y two reascrns the eaclusion of climbing bean tynes
rrom the BCHY prosett - as the clientele regions did not have
this disease as & limiting factar - and the senetic lisl  .n
bush Fed Mottt ed types Detween susceptibslity to PCMY  and

stain coior  Morales, F personal comaunicat.on! (see Tic

3
—

g 45 an overall resuclt, thers are now 4980 bean lines F

fryd

ta BCMV, vhich recresent 74/ of the total numbe of lines

evxiuated st VEF during the oeriod 1979-3i%8;



Tables 1 1 to 1 5 <chow the totsl contribution 10 sources of
resistance to pach i1ndividual disease, by bean type expressed
in number of lines R or I to the disease The fioures are
aresented in decressing order agcoerding te numder or presently
available sburces of resistance Only data from 1981 to 1°Bé
18 1ncluded, as rrom that vear on beans were claessisied by
thewir grain color, grein slze and their zone of sdaotection

The results show that 1n general, Red Mottied, GEmall Fed,
Brazilian types, Climbing bean types and Snall black e.haibat
the highest nuebers of spurces of disease resistance 10llowed
by Me i1can  ‘types and Small Whaite The total number of
advanced lines available 1n Medium white and Facific Coaste
types 15 st1ll leow (100 and 16%) 1n comparisoh ta other tbean
types, so their contraibution in seurces ot disease resistance

15 also low

Comhined diseace rpgsatance

In 2 s1imilar way a3 described for 1ndy 1dual diseeses, figures
1 te 3 & and tables Z 1 to 2 7 1llustrate the overall trend

10 the number 0f bean lines F or I to combinations 0+ diseescs

ang the actual number ot sopurces ot combined drsease

resistance by bean type The results show that out of the

total number of lines evaluated at VEF between 1%79 and 158s,

35/ are R-1 to Fust ~ Anthr - BOHY
40/ are R-1 to Rugt - ALE - EBCMV
164/ are R-1 tg Rust - CBER - EBCNY
22/ are R-1 to Rust - CEE - &4LE
19/ are F~1 to Anthr - LEB - ALE
274 are R-1 to Anthr - ALS - EBOME

-

and F Y/ sre F-1 to 311 ~1ve diseases frio 3 1-3

Fesu ts chown 1o fables £ 1 to 2 7 rordirs what wes previcuely

statec, th«t Red Moitled, 8mel? Red, Prurilien tynes Small
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Flack «nd climbing beens tyoes e hibit the hichest a mbers pd
spurces 0t corblned dicease resistance

Finaliv, Frg 3 7 shows a comparison between the trend 1n  the
percentape of lines R o~ | to all fi1ve digeases in VEF vs the
corrgsponding trend in EP First ot «1l, the opercentuow
values o R~: line at EF were higher than those at VEF anly up
to 19BS but not efterwards, i1ndiceting that diraing the gerind
1979~1987 EF was selective by diseass resistance biut a ‘ocl
ot praphasis i1n the seleciion = or VEF lines tg entes EP - by
their f:isease resistance attributes e.rstied beteesn 1584 and
1934 s this was alsp ohserved by bean type (alithouch net
nresented herel, 1t can be thowal that “"digease resistznce’”
has 7ot been a nazior selection coraitersa $ron JET lires *o
gnter EF Nursery 1n the last three years On the cther s-de

-

1t car he obsersed *hat the number of YEF Yiynes % o~ 1 Yo I

o 2

rive diseasescs  has ingreaced  fror I anm 1579 to 297
rn 1EBE (ihe later represent oo oa 17 37 o« the 121% lines
evaluated 4or a'' digseasps at VET 1984) :indicating that .o the
process o+ selection of liaes -rog VEF to EF, the conditicn o-
‘'no susceotibles® can now be mposed, which cembonsd  w o th
corrercie'ly  ascceptable beun types, will make <P noTe

selective and useful

s « conclasio~ or  the prev ous  arclysis, 4t wos L Gan
that thore ave now encugh  cowrces of Cisease resistarce o

reg 4rs tn

3

Sel t-v the cutt © serse recibne! reeds
wul rame~ita are cconsidered as ripresentative e amoles o
tats “or e«th recion,  the tises  pf  brers  most  Aizel,
corsumed wnZ par® cucar grsease prob ooms ror the rogrnr sere
teten n gonsiderstion A a4 contribtion Yo eactr 1ecinn, the
nunber o cresont avallable sulrces o0- Sisease resiste~ce te
Salia-v 1bs spefs~ € recds 1% o £82 ted Tiose chore ! 18y OPS
are % gert ra, Erav gy, Boi'v o Cuba, Zier-au ot Lo cob o«

at 3 Rouenot, &nd Ye 1 5 {sre tahleg =)
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Rs a reneral vonclusvon, 3t ¢=n be ss3d Lhal the breeding
erfecrt of th s gipht-year opsr.od has contributed fo the
averlaebilsty p- Eicugh sources of combired Cisease  res ftance
to satisry spe&C riC regional needs of the  world ksar

commenity

rogrpcs 1p vield potentia! combened with digspase resistance

Table 7 shows the total nunber o+ bProb-yigld-potent al  ‘Tines
identiried by this aralysis, tlewsi~t1ed by bean type «:2 b
the1r adaptat.on condition - of specif:ig gov ronmental
adaptation tog CIAT or to Popayen, or cf general adaptatzon o

both environments

317 i:ines were identified as high-yiegld-ootentiel lines,
represent ng the 25/ of the tota' nunber of linee *ested at E®
during the three-ypar per ud 19B4-1986 vt 3% these, I5B
{177 o+ *he laines tested) are of specific adaptation tao [IAT,
Y17 (9 ot the linss  tested! ;{e or  speciflc adaplet o0 to
Pgpavén, and 42 {3/ of *the lines tected) sshow general
adaptutron to bo*h testing =s1'es Beapn types ¢1th the highest
nunber of hioh-vield-potential lines aere Fed Motiled K th
87 lires, ard Bmall Rod, with 87 lines, ~c'luwed bv  “scifte
Ceszs* types  and 2rall White, with 55 and U7 LINES,
regpect vely Although the 87 Reg Motitled tvue Y1nES
represent the hrghect rumber of high-vield-potent al . nes by
hean fvpe, they only correspond to the 227 or the tptal nusber
af Fed Pottled 7 nes tested at EF during 19B4~1984 Qther
bean types exhidit highsr pevcentases ¢4 high-vield-potential

ineg 1w tahle 7}

Table 8 shuws the averege wi1eld inorzrest ower the clecrs  o:

g

vab=y wlde-pnlentiasl  lines TLA tedrz -~ ror Y ones with

SRECr~10 2dantatrron to CJFAT, 7RI tosha - for Tanes  ith



epecit ¢ adaptation te Popavdn, and ;510 end 1342 kg/ha ‘o-

et

inee of general sdaptation to bhot® environments This
chservation suggests that lines with genercl acaptat-on are
higher vaielders than those with specific gnvironnental

alasptation

Table 9 shows the rean yvield of high-yreld-poteniiel lines b

bwan type, discriminated by therr adaptet.on conditron It
cen be observed tta* tre vield range ror bush beans linmes vitn
senera’ sdastation wvaries rrom 2016 bo/he (& Paciiic Coast
type lines) to 3074 kg ha {4 Saell Hhite lines) at CIAT, and
from 1870 (for the & Pacif ¢ Coast ftype lines) to 2724 (0

Mexican type lines! «t Fopavan

Tabie 10 describes disease resiztance att~ butes of the TL7
high=yietd=potentia? lines 857 of thes (ZE£9) are P to  BUMY,
72/ of them 7229 are A~1 tg Anthracnccze, &0/ of ther (189]
are R~1 to Rust, G3/ of them (1467} are P-1 Lo ALS, and

217 wé them (48} are R-T to Ca%%an Factar al Blicht Blge
hetween 97 and %/ of thew hawve comb rod diseast resistance

attributes, being &7 of them R-1 to all f1ve d.teages

With the irfention to bPave an approx ~ute test pf the
hygothesis of ndepsnderce befween the two critsrias - drogase
reg.stance end  vield potential-, statistroal LURRATISING
be*ween yield cf B-l vs § lines - put of those high-y sld-
potentral ' nes - were operég-tved and shosn :n tabie 1 it
Lan be ghserved that aong of the differegnces werg f0.nd toc Lbe

& gnificant, 0 1t tanm be sard  thet there 13 npt  erough

b

eviderap to rorclude that disecze resistarce ~ gper g

sft-ecte the vretd pote~rial level or a bean lirc

I as round that ouv of 22 Rlghev gld-szitent sl ines th
gerera  adeptel on to both s tes, CIAT onc Poga &n, ang  arth

corbired disedace reg starce oply 3 hed ertersd [DVAT Th =
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shservation fm.oht reflect the more stringent sglgnt or

criterium ror commercyal grain btypes reguiren for IBYANM

It was «lso f$ound that out of the (36 reteased -~ ar
putentiailly releazed -~ cConmers:iazl varaet eg, B hao bees
testsd at EP (sep tahle 129 They satigf.ed the reou roment
of having a mean yreld statrctically greqter or eguel to  the

shegl and some dissase reststance attr.butes

Firally, table 13 1'lustrates the pouer ot  tre bean
*nternatianal network 1n sdentifying gzromis ng material as
727 of the 134 relegased lo- potentirally released) cormercial
variteties, 98 have been :1dentifisd from IBYAN. however orly 3
varieties of thes have followed the VEF-EF-TEYAN eveluation
ProCess 5 and 22 pr the released commercial varisties cane
trom E¥ ang VEF Nurseries, respectively, <so andizating that
promising materi1al are not necessarily given & full chance
through  the actual selection process The 11 relesased
comaercial varietires, non egvaliated at VEF-EF-IBYAN correspond

to putstanding varities from Nat pnal Frogrens

4 COMCLUSTIONE

T space *gpriciunge

1 Tre analveis of diseass -eaction evaluations of JEF - IF
Hurserxes  (1979-198&) shows an increasing  Lrend  in the
produastion  of disease resizgtant bean linez to the <five
diseases corsidered rust  arthracnoss ancular leat spat,
cosmon hactev:al blight  and bean ctormOn mosac virus
Emphesis was centered on the $cliowirg hean tyoes bugh Fed
Mottled, Erezilran tuoes, Sma’l “ed ano 3we'l Elacl, Cliscing

varr terperatores and cold teaseratures types
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The ana'ysis clearlyv shows that Ehere are now enguch  spDuvces
ot combined disesss recisztance to sebisdy specirdrc rEolcnal
needs The total rumber of bean lines R or I to 1rdivigual
dispases varies from 2024, 1n the rese of comwon bharteriql
Biight, to 4712 for rust The total number of bean 1@ nes, F
or I to corbinations of diseases varies from 837, that are h-1
to all five diseases, to 2090 with combined resistance to Rust

- #nthretnose ~ Kean common 08«38 VIFUS

The ztudy shows that selsction made from  the VEF Nursery to
the EP MNursery 1t not based on Jisease resistance The
percentage of R-1 lines ~ and that of S lines «s a coaplement
- are girilar, 4rom 1984 on, 1n both nurseries, over all  hean

types and far individual bean types

Yield potenti1al cosbned with discase resistance

f )

The analvs:is shoss that Z5/ of the 1297 lines tfested at EF
Nurseries 1n the three-year ge;saﬁ 1984-1984 are high v elg
potential lings Thetr average vyield 1ncresent over  the
thecis was ot 724 kg/he and 793 kg/ha for 'i1nes with “speciric
environmental adagtation® to CIAT or Fopuauvén respectively, and
gf 1542 and 1515 tp/ha for  those with  "mo-e genera;

sdaptation” at the same svaluation sites

Within this group of high-yield-potential lines, 533 to B3/ o«
them are R-I to sincle diseases, 1:~3%/ or ther are R-1 to
cgmbination of drseases and &/ of then are F-1 to a:l piseases

considerad

kowever, & high nemoer ot EP lires combining high-jield-
potential and gisease resistance sttributes were not  iroiuded
i TEYHu This coservatiun  naenl rerlect +ae more s*ringert
se'ectior ¢t teriunm for conmerciel gQraln  types recuired  ror
tEfa



1B

fs a final conclugion, 1t s hoped that, 141 the EF durserv

L

were mede more selective and more widely distributed, -
selective, to include ocsily disease-res.stant lines witn
commercielly-acceplable grain types = his, combined with
kigh~vieliding attributes, <could 1i1ncrease {he cghances or

outstanding material 1o becore "commercial sarieties”

Iaportart 1yeitab ons of this anelysis

Adter having gone turough the tonclusions drewn -rom this ana'vers

1t 1s very important te have in mind two limitations of it

a) The lack of information on specivrie tonstrarnts edisting an

the varicus areas unere the difrerent bean grain types are

produced

b) The lachk of 1nformation regarding fonrercial grain

characteristics of the advanced lines that have been produced

by the plant breeders during the perigd 1979-~193& wnd

submitted to VEF-E®-IRBYAN evaluation and selection process

The absence of this inrorsation sakes ispossible to crearay
understand why disease resystant lines were not selected from  VEF
to £EF while susceptiblie ones were, or why =F high-yield-potent a

lines with d.sease resistance atiributes were oot chossn tg

integrete the IBfad international Nursery

Given ihe relevance of specific commerciar grain  charsclerisi.cs
for bean consurption - ot loest in Letiviarericas courtriges -, and
the mportance of the 1dent f:cetion of speci-ic constra nts of ithe
various bean  praduction wreas 10 the worlu, ot wouls be highle
desiracle to count with this sriras in-ormatior for o« mure realistic

svalvsig 1n the future









TABLE 1: DATA SOURCE
— Disease resistance evaluations —

YEAR No of lines %
(VEF) evaluated

1979 593 8
1980 557 8
1981 1109 15
1983 1385 19
1984 1036 15
1985 1203 17
1986 1282 18

TOTAL 7165 100%




TABLE 2: DATA SOURCE
— Disease resistance evaluations —
{Totals over VEF 1981 — 1986)

Bean Type No of ines %
evaluated
Bush - Red Mottled 1535 24
Chimbing - Cold Temperatures 1046 16
bush - Small Red 807 13
bush - Brazihan Types 675 11
bush - Small Black 536 9
bush - Mexican Types 498 8
bush - Small White 475 7
chimbing - Warm temp 452 7
bush - Pacific Coasts 165 3
bush - Medium White 100 2

TOTAL 6289 100%




Table 3.1: DATA SOURCE

Year No of lines

evaluated
EP 1984 435
EP 1985 393
EP 1986 429

TOTAL | 1257




Table 3.2 DATA SOURCE

Bean Types No of lines
evaluated %
Bush
Red Mottled 396 32
Small Red 141 11
Small Black 114 9
Small White 110 9
Pacific Coasts 72 6
Brazihan Types 57 4
Mexican Types 22 2
Medium White 18 1
Climbing
Cold Temperatures 172 14
Warm Temperatures 155 12
TOTAL 1257 100




1. PROGRESS Iin

Disease resistance
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Table1 1 CONTRIBUTION IN SOURCES OF RESISTANCE
- RUST —
(1981 - 1986)

BEAN TYPES Total no no of R-l % from
of lines lines {and %) Total ‘R-1"
produced
Habit Type
bush Red Mottled 1535 1363 (89) 29
chimbing Low Temperatures 1046 956 (91) 20
bush Smail Red 807 523 (65} 11
bush Brazihan Type 675 445 (66) 9
chmbing High Temperatures 452 369 {82} 8
bush Small Black 536 313 {68) 7
bush Small White 475 282 {60) 6
bush Mexican Types 498 239 {48) 5
bush Pacific Coasts 168 140 {85) 3
bush Medium White 100 82 (82) 2

Total 6289 4712 (75%)]) 100%




Table1 2 CONTRIBUTION IN SOURCES OF RESISTANCE

— BACTERIAL BLIGHT —
{1981 - 1986)

BEAN TYPES Total no no of R-l° % from

of hines hnes {and %) Total " R-

produced
Habut Type
bush Red Mottled 1635 809 {(653) 40
climbing Low Temperatures 1046 451 (43) 22
bush Small Red 807 152 (19) 8
bush Brazitian Type 675 149 (22) 7
bush Mexican Types 498 127 {26) 6
bush Small Black 536 . 118 {22) 6
bush Smail White 475 112 (24) 6
chimbing High Temperatures 452 66 (15} 3
bush Medium White 100 28 (28) 1
bush Pacific Coasts 165 22 (13} 1
Total 6289 2034 (32%) 100%




Table1 3 CONTRIBUTION IN SOURCES OF RESISTANCE
— ANGULAR LEAF SPOT —
(1981 - 1986)

BEAN TYPES Total no no of R-l % from
of ines hnes (and %) Total R-l°
produced

Habit Type

bush Red Mottled 1535 1160 {76) 25
chimbing Low Temperatures 1046 761 {73) 16
bush Small Red 807 640 (73) 14
bush Brazihan Types 675 455 (67) 10
bush Smail Black 536 440 (82) 10
bush Small White 475 351 {74) 8
chmbing High Temperatures 452 335 {74) 7
bush Mexican Types 498 220 {44) 5
bush Pacific Coasts 165 153 (92) 3
bush Medium White 100 86 (86) 2

Total 6289 4601 {73%) 100%




Table 14 CONTRIBUTION IN SOURCES OF RESISTANCE

— ANTHRACNOSE —
(1981 - 1986)

BEAN TYPES Total no no of R-I % from
of hines hnes {and %) Total R-I"
produced

Habit Type

climbing Low Temperatures 1046 975 {93) 23

bush Red Mottled 1535 944 (62) 23

bush Braziiian Types 675 524 (78} 13

chimbing High Temperatures 452 423 {94) 10

bush Small Red 807 377 {47 9

bush Small Black 536 276 (51) 7

bush Mexican Types 498 263 (53} 6

bush Small White 475 245 {52) 6

bush Pacific Coasts 165 71 (42) 2

bush Medium White ‘ 100 56 {56} 1

Total 6289 4154 (66%) 100%




Table 15 CONTRIBUTION IN SOURCES OF RESISTANCE
— COMMON MOSAIC VIRUS —
{1981 - 1986)

BEAN TYPES Total no no of R % from
of lines hnes {and %) Total " R*
produced
Habit Type
bush Red Mottied 1535 854 {56) 21
bush Small Red 807 713 (89) 17
bush Brazihian Types 675 642 (95) 16
bush Small Black 536 521 {97} 13
bush Small White , 475 418 {88) 10
bush Mexican Types 498 324 (65) 8
chimbing High Temperatures 452 248 (b5) 6
climbing Low Temperatures 1046 153 {(15) 4
bush Pacific Coasts 165 125 (76) 3
bush Medium White 100 88 {(88) 2

Total 6289 4086 {66%) 100%
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Table 2 1

RUST-Anthracnose - CMV

(1981 - 1986)

CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE

BEAN TYPES Total no no of R-I % from
of lines lines (and %) Total R-I
produced
Habit Type
bush Red Mottled 1535 573 (37) 28
bush Brazihan Types 675 370 (65} 18
bush Small Red 807 244 {30} 12
chimbing High Temperatures 452 194 {(43) 9
bush Small Black 536 192 {36} 9
bush Mexican Types 498 183 {37) 9
bush Small White 475 142 (30} 7
climbing Low Temperatures 1046 99 (10) 5
bush Pacific Coasts 165 49 {30) 2
bush Medium White 100 44 (44) 2
Total 6289 2080 (33%) 100%




Table22 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE
RUST — ALS — CMV
(1981 - 1986)

BEAN TYPES Total no no of R-l % from
of lines hines {and %} Total R-I”
produced
Habit Type
bush Red Mottled 15356 649 (42) 27
bush Small Red 807 406 (50) 17
bush Brazilian Types 675 296 (44) 12
bush Smait Black 536 267 {50) 11
bush Small White ‘ 475 217 {(46) 9
climbing High Temperatures 452 175 {39) 7
bush Mexican Types 4388 166 {33) 7
bush Pacific Coasts 165 95 {58) 4
climbing Low Temperature 1046 85 { 8)

bush Medium White 100 63 {63)

4
3
Total 6289 2419 (39%]) 100%




Table23 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE
RUST — BB — CMV
(1981 - 1986)

BEAN TYPES Total no no of ‘' R-| % from
of lines hines (and %) Total “R-|
produced
Habit Type
bush Red Mottled 1535 457 (30} 45
bush Brazihan Types 675 106 (16) 10
bush Mexican Types 498 103 (21) 10
bush Small Red 807 90 (11) 9
bush Small Black 536 71 {(13) 7
bush Small White 475 68 (14) 7
climbing Low Temperatures 1046 56 ( 5) 5
climbing High Temperatures 452 39 ( 9) 4
bush Medium White 100 24 (24) 2
bush Pacific Coast 165 15 { 9) 1
Total 6289 1029 (16%) 100%

_



|

Table2 4 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE
RUST — BB — ALS
(1981 - 1986}

BEAN TYPES Total no no of R-i % from
of ines hines {and %} Total “R-1°
produced
Habit Type
bush Red Mottled 15356 627 (41) 38
climbing Low Temperature 1046 440 (42) 27
bush Mexican Types 498 143 {29} 9
climbing High Temperature 452 130 {29} 8
bush Small Red 807 87 {11) 5
bush Brazihan Types 675 72 (11) 4
bush Small White 475 60 {13) 4
bush Small Black b36 57 (11) 3
bush Medium White 100 37 {37} 2
bush Pacific Coast 165 15 { 9) 1
Total 6289 1631 {26%) 100%




Table2 5 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE
ANTHRACNOSE — BB — ALS
(1981 - 1986)

BEAN TYPES Total no no of ' R-I % from
of hines iines (and %) Total R-1’
produced
Habit Type
bush Red Mottled 1536 468 (31) 33
chmbing Low Temperatures 1046 443 (43) 32
climbing High Temperatures 452 130 (29} 9
bush Brazilian Types 675 88 (13) 6
bush Mexican Types 498 75 (15} 5
bush Small Red 807 62 ( 8) 4
bush Small Black 536 46 { 9) 3
bush Small White 475 45 (10) 3
bush Medium White 100 25 (25) 2
bush Pacific Coasts 165 13 ( 8) 1
Total 6289 1400 (22%) 100%




Table2 6 CONTRIBUTION IN SOQURCES OF COMBINED RESISTANCE
ANTHRACNOSE — ALS — CMV
{1981 - 1986)

BEAN TYPES Total no no of R-I" % from
of lines lines {and %) Total * R-|
produced
Habit Type
bush Red Mottled 1535 507 (33} 25
bush Brazhian Types 675 345 {51) 17
bush Small Red 807 271 {34} 13
bush Small Black 536 209 {39) 10
climbing High Temperatures 452 185 {41) 9
bush Small White 475 178 {38} 9
bush Mexican Types 498 166 {34} 8
climbing Low Temperature 1046 100 {10} 5
bush Pacific Coasts 165 50 {30} 2
bush Medium White 100 40 (40} 2
Total 6289 2051 {33%} 100%




Table27 CONTRIBUTION IN SOURCES OF COMBINED RESISTANCE
— ALL FIVE DISEASES —
(1981 - 1986)

BEAN TYPES Total no no of “R-i % from
of lines lines {and %]} Total R-1”
produced
Habit Type
bush Red Mottled 1635 301 {20) 50
bush Braalian Types 675 65 (10} 10
bush Mexican Types 498 60 {(37) 9
climbing Low Temperatures 1046 50 { ) 8
bush Small Red 807 46 ( 6} 7
bush Small Black 536 37 { 7) 6
chmbing High Temperature 452 32 { 7} 5
hush Small White 475 26 { 6) 4
bush Medium White 100 10 (10} 2
bush Pacific Coasts 165 10 { 6) 2

Total 6289 637 {10%)

8
R




Table 4: — NEEDS BY REGION?! —
Available Sources of disease resistance
(some examples)

ARGENTINA BRAZIL
R-1” ‘R-1
Smali black BB 118 Small Black Rust - BB 71
Ant - ALS 209 . Ant - ALS 209
Large - Medium White BB 28 Brazihan Types Rust - BB 106
Ant - ALS 40 Ant - ALS 345
MEXICO COLOMBIA — ECUADOR (Sierras)
“R-1" R-1"
Small Black Rust-BB 71 Large Red Rust-BB 457
Ant-AlLS 209 Red Mottled Ant-ALS 507
Mexican Types Rust - BB 103
Ant - ALS 166 CUBA
Pacific Coasts Rust - BB 15 R-1
Ant - ALS 50 Small Red Rust 523
1 BOLIVIA
Source Voysest O 1983 Vanedades de fryol en
America Latinay suonigen  Pastor Corrales, M A /Mo- ‘R-l
rales F {personal communication) Small Black Rust - ALS 267

- Resistance to BCMV naaded in all cages
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2. Progress in yield potential
combined with
disease resistance



HIGH YIELD POTENTIAL
LINE

That whose mean yield i1s statistically greater than
the check yield, at any one of the testing sites
CIAT, Popayan, La Selva



Tables CHECK VARIETIES

Yield (kg/ha)
Bean Types Checks CIAT Popayan
Bush
Small Black ICA-Pijao/JAMAPA 2300 2447
Small Red A-21/ZAMORANO 1518 2260
Small White EX-RICO 23 1616 2157
Red Mottled CALIMA 1706 1811
Medium White ALUBIA CERILLOS 1637 1530
Pacific Coast CANARIO 107/MAYOCOBA 1829 1218
Mexican Types Ojo de Cabra/CANARIO 107 1677 2349
Brazihan Types CARIOCA 1959 2533
Chimbing
Warm Temperatures ROJQO 70 1018 1907
Cold Temperatures ICA-Viboral — 3412

1 Evaluated at La Selva exp station (2400 msnm)




Table 6 LSD values used for the identification of lines with high yield potential

Bean Types

Year of Evaluation {EP)

1984
LSD LSD
CIAT Pop

(kg/ha) {kg/haj

1985
LSD LSD
CIAT  Pop

(kg/ha) {kg/ha)

1986
LSD LSD
CIAT Pop

(kg/ha) (kg/ha)

Bush Beans

Small Black
Smali Red
Small White
Red Mottled
Medium White
Pacific Coasts
Mexican Types
Braznihan Types

Climbing Beans
Warm in Temperatures
Cold Temperatures

194
181
128
159
124
159
116
152

193

-

466
496
407
b12
535
489
507
587

237

——

28
99

\

417
392
508
415
393
582
287
544

688

22
408
571*
431*
637*
400
306
800

b32*
1728**

67
73

783
347
276"
564
383*

366

933*

386
373
411

856°

348

286

784
743**

(*) Figure correspondingh to semeaster B only
{**} Corrasponds to the evaluation carried out at La Selva Expenmental Station




Table 7 High yield potential ines produced on each bean type
(Totals over the three years}

No of No of lines
Lines superior at
Bean Types tested CIAT Popayan Both  Total (%)
Bush
Red Mottled 396 53 32 2 87 (22}
Small Red 141 45 17 5 67 (48)
Pacific Coasts 72 4 23 6 33 (46)
Small White 110 23 5 4 32 (29)
Mexican Typas 22 10 - 3 13 (59)
Brazilian Types 57 3 1 - 4 (7
Medium White 18 3 1 - 4 (22)
Small Black 114 - 3 - 3 { 3)
Climbing
Warm temperatures 1565 17 24 22 63 (41)
Cold temperatures 172 - 117 - 11 { 6)
TOTAL 1257 158 117 42 317
% 100% 13% 8% 3% 25%

! Evaluated at La Selva Expenmental Station {2400 m s nm approx }




Table 8 High yield potential lines:
- Mean increment in yield over the checks -

Mean Yield Mean increament
Superior No of {kg/ha) over the checks
at lines {kg/ha}
CIAT only 158 2334 724
Popayan 117 2433 793
Both sites 42 CIAT 2731 1515
Pop 3327 1342

TOTAL 317

' SE = Standard error of tha mean




Table 8 HIGH YIELD POTENTIAL LINES
— YIELD PER BEAN TYPE —

Yield, when supenor at

Bean Type No of
lines CIAT Popayéan BOTH
CIAT Popayan
Bush
Red Mottied 87 2370 1949 2536 2372
Small Red 67 2222 2364 2219 2705
Pacific Coasts 33 2016 2100 2016 1873
Small White 32 2904 1923 3074 2625
Mexican Types 13 2096 — 2419 2724
Braziltan Types 4 3657 3134 e —
Medium white 4 2391 1423 — —
Small Black 3 e 2789 — —
Climbing
Warm Temperatures 63 17186 2126 3789 4162
Cold Temperatures 11 — 54791 — —
TOTAL 317 2334 2433 3123 3327

1 Evaluated at La Selva




Table 10 DISEASE RESISTANCE ATTRIBUTES
OF HIGH YIELD POTENTIAL LINES

No of

ATTRIBUTE hines %
High Yield potential 317 100
R to CMV 269 85
R-l to  Anthracnose S 229 72
Rust 189 60

ALS 167 b3
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

All diseases 15 6




Table11 INDEPENDENCEBETWEENYIELD!
AND DISEASE RESISTANCE

DISEASE YiELD (kg/ha)
R-| S

RUST 2232 2175 NS
Anthracnose 2276 2058 NS
CMV 2221 2041 NS
ALS 2184 2231 NS
B Blight 1908 2306 NS
Rust-Ant-CMV 2346 2131 NS
All diseases 1890 2224 NS

1 Yield at CIAT




TABLE 12: EP LINES WITH HIGH YIELD POTENTIAL
and COMBINED DISEASE RESISTANCE
that have been

RELEASED as VARIETIES
LINE YIELD (kg/ha) Disease resistance
(all R to BCMV)
CIAT Popavan Rust Anthr ALS CBB
Small Black
1 NAG 20 2411 1282 R |
Small Red
2 RAB 142 2286 1664 |
3 RAB 205
{ Catrachita’ - Honduras) 2216 2944 R
4 MCD - 201
{ Huetar 2° - C Rica) 16811 2037 | ] ]
Small White
5 2 W-33-2-MITA 2326 2576 R
Red Mottled
6 PVAD 1111 1952 1262 i | 1
7 PA] 29 1909 1089 | i |

Climbing-warm Temperatures
8 ZAV B3044

1578

1130 i R i




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

82 VEF-IBYAN
98 from IBYAN 13 IBYAN (76 - 77 (10), 79 (1) 82 (1))

(72%)
/ T 3 VEF-EP-IBYAN
136

Released 5 from EP
out of (4%)
7165 lines
{1979 - 1986)
o 22 from VEF
2% (16%)

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