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INTERNATIONAL BEAN 

Introduction 
CQltWON I11S10RlCA 

The inlernalional bean rusl nursery (IBRN) was 
proposed and organized by participanl. al a bean rust 
workshop held at the Centro Internacional de 
Agricultura Tropical (CIAT) in October 1974. These 
potential IBRN collaborators establishcd the 
internationally-distributcd uniform nursery to test 
promising cultivar., parental accessions and brecding 
lines of PI1aseolus vulgaris L. for resistance to race 
populations of Ihe boan ruSI fungus [UTomyces 
appendiculalus (Pen.) U nger which is synonymous 
with U. phaseoli (Roben) Wint.] which el<isl in 
duferent boan growing regions of the world. 

CIA T was requested 10 coordinate !he shipment of 
nuroeries and compilation oC data collectcd by the 
collaboralors, The resulls obtaincd witb Ibe 1975 • 
1976 IBRN were previously summarizcd and di .. 
tribuled by CIA T in a 19 page bulletin entitled: 
'International Bean Rust Nursery, Resullo 1975 - 1976, 
series 20EB-I". This current bullelin summarizeo Ihe 
resulls obtained by the IBRN collaborators for !he 
1977 - 1978 IBRN. and compares these resulto to those 
of Ihe 1975 - 1976 IBRN, 

Objectives 

The objectives of Ihe international bean rust nursery 
are to: 

RUST NURSERY 
Results 1977-1978 

c. Detect new and more VÍrulenl rust race complexes 
before thoy or boan cultivars susceptible to Ihem 
become widely disseminaled. 

d. Oblain inforrnation on race pattems presenl in bean 
growing areas. 

Format 01 the Nurseries 

The 1975· 1976lBRN contained l32enlries, which 
included 28 pOlenlial rusl racedifferentials which had 
becn proposed by participanls of Ihe 1974 boan ruSI 
workshop. The 1977 • 1978 IBRN likewise contained 
Ihese proposed differentials, 42 olher entries which had 
been previously resiSlant or inlermedia!. al mosl 
localions in !he 1915 - 1976 IBRN. and 48 new 
introductions for a lotal of 118 materials. 

A total oC twenty sil< 1977-1978 IBRN trials were 
planted by more Iban 20 collaborators in 221acations 
Ihroughoul Latin America, Ihe Unitcd Stales. Europe, 
Africa, and Australia. However, data were obtained 
Crom and are reported for only 17 of Ihese nurseríes. 
Table I lisIs the localÍons and collaborators who 
participated in Ihe lrials reportcd in lhis bullelin. The 
geographic distribution of Ihese nurseries is shown in 
Figure 1. 

Management 01 the Nurseries 

The suggestcd procedure. for Ihe 1977 - 1978 
nurseries were similar lO Ihose recommended for Ihe 
1975 - 1976 IBRN Iríais. Fertilizer applications 

a. Identify cullivars and breeding lines resistant to a followed local recommendalions and were designed lO 
w1de spectrum of the palhogenic .p~.' 'he,,;.,$W. ." . rlls::normal 'planl developmenl, free of nutrienl 
lO Ihe bean rusl fungus. ((' . '-:,.;, (c:,,: t'.1fic e~-;;rproblems. The folloWlOg managemenl 

. . . . \ \ r"'-';~>'" I //-:.' r~ ~tio"hs . and ,other agronornic practíces were 
b. Delermme lhe. stab1hty of dufere'rtw.YPCLof pl.!.jL LJ m1~*;ed I as reqUlred by collaborators to satisfy the 

reSlstance by 11me and lacallon. agricu tural practices existenl at thoir Iriallocations, 

Bl E:"3LIOTECA 
,¡ JUN. 1984 1 

5G901 



2 

USAM 
• • 

USB! 
usn2 

~DORE 
GUAT ~ &:;>0 
• " JA:V1A 

JAMT 

• BRAG 

Figure L IBRN test localwns in tbe Western HemispbeN, 1977 and 1978 tdals. 



Table t. Test locatlons and collaborators far the 1977-1978 IBRN trials. 

Location ColIaborator$ Location eode 

Brazjl (Goiarua) Dulce Regina NunesW, and 

Carlos A, Raya S. 

Colombia (CIAT-Palmira,) 

(CIAT -Palmira) 

{Manizales. Univ. de 

Caldas) 

H.I'. Schwartz and S.R. Temple (Match) 

H.F. Schwartx and Fernando Correa (Sept.) 

Alvaro Giraldo, Rodolfo López and 

BRAG 

COLA' 

COLB' 

Alberto Robledo M. 

(Popayán) 

(Río ".gro) 
Dominican RepubJic (Santiago) 

H,F. Schwartz, S.P, Singh and Pablo Guzmán 

H.F. Schwartz. S.R. Temple and Pabio Guzmán 

Samuel Concepción and J.F. Rodriguez 

COLM 
COLP 

COLR 
DORE1-

ECUA 

ELSA 

GUAT 

JAMA' 

JAMT' 

PERU 

Ecuador (Pallatanga) 

El Salvador (San Andrés) 

Guatemala (Chimaltenango) 

Jamaica (Alcxandria) 

Jamaica (T op Mountain) 

Perú (Chidayo) 

JuHó De:lgado, Manual lntriago and Fernando ArmijO$ 

René Vi¡la, Nery Grejo llnd Víctor M. Rodríguez 

KazuhifO Yosnit 
Meher Shaik 
Meher Shaik 

Elva Llontop C. and Guillermo Morales 

Rep. of South AfrÍca (T ransvaaJ, 

Potchefstroom) 

United States (BcltsviUe. Md.) 
(Beltsvillé, Md.) 

(Saginaw, M¡ch.) 

A.J. Liebenberg 

Jack p, Meiners 

Jaek P. Meincrs 

A. W, SaetUer 

RPSA2 

USBlI 

USB2"l 

USAM 

; Nurl>Cr«:s illOculatcd witb mixture o( local rust rai:Cs. Al! óther nur~ries were naturally iu(ected. 
1 I\ctuaUy tc:~I'Cd in carly 1979. 

Mixtures of two or more susceptible cultivar., plus 
other cultivars with varying levels of resistance, were 
sown as borderlspreader rows around and within tbe 
plot 0-25 days before planting nursery entries (Fig. 2). 
IBRN entries were sown in rOW8 perpendicular or 
paraDel to the border I spreader rows. The 2 meter long 
rows were spaced 60-75 cm apart and 10-15 seed. Were 
planted per meter length of row. S ufficíent seed was 
provided to plan! IWO replications. A susceptible and 
resistant local cultivar were planted systematícally 
Ihroughou! tbe nur.ery. Nursery entries Ihen became 
infected during naturaUy occurring epidemics of rust 
or after artificial inoculation with locally propagated 
isolales oc purified races of the fungus. 

Disease Reaction Classification 

Evaluation of tbe entnes for rust resistance 20-40 , 
(pre-f1owering lo mid-f1owering) and 40-60 (mid­
f10wering lo pod fonnation) days afler germination 
considered tbe following two critería: 

a. Intensity of infection, expressed as the percentage of 
lea! area (less than 1% to 100%) visibly covered by 
necrotic .pots or sporulating pustules. 

b. Type of pustule (Fig. 3), with the following five 
elasses of development; 

1. Immune; no evidence of ¡nfoctlon. 

2. Resistant: necrotic spolS without sporulation, or 
minute pustules foerned which are barely visible. 

3. Moderately resistant: pustules toerned baving 
dlameters less than 300 p. 

4. Moderately susceptible: pustules foerned having 
diameters of 300 to 500 p, possibly surrounded by 
chlorotic balos. 

5. Susceptible; pustules foerned baving diameters 
greater than 500 p and oflen surrounded by 
chlorotic halos. 

Data obtained from collaborators were processed by 
compounding infection intensity and pustule type to 
define the categories of plant reaction, according to the 
tableau in Figure 4. In loeations where two replicates 
were planted, the higher final rust rating was used to 
tabulate the final resul! reported. The plant reaction 
classification value obtained from Ibe tableau was lhen 
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Figure 2. SuUested planting pattern for IBRI\" trials. 

compounded wíth time of note taking (see Table 2) lo 
obtain the final plant c1assification reported in 
subsequent Tables. 

Redlands Pionecr (No. 28), Redlands Greenleaf O 
(No. 44), Redlands Greenleaf C (No. 46) and Puebla 
87 (No, 88) were nol susceptible al any location, A 
selection of Jamapa(No. 38)wasnotsusceptibleatany 
localion. however, was intermediate al most sites. 

Results - Plant Resistance 

Tlle final plant reaclÍons of each IORN entry al eaeh 
testing location are presented in Tahle 3, and Table 4 
summarizes caeh entry's overall reaction lo rust 
¡meetion during 1977-1978. 

Tllese lables demonstrate tha! nearly every entry 
wassusceptíble at ooe Of more locations. Sorne entries 
sueh as Cocacho (Entry No, 4), Cuilapa 72 (No. 26), 

~ .......... ~ •• ~ .... * •• · ........................ ' · ........................... . · ......................... . .. .. .. . .. . .. " .............. . · ........................ . · .......................... . 
•••••••••• ~ •• " ...... * ............................... · ............. ~ .. " ......... .. · ........ ~ .. ~ .... '" ......... . .. ~ ........................ '" .. 
" . '" .. '" ................... " ..... .. 

• .................... " .. * .. · ............................ .. .. ~ ............................ .. .. . .. . ~ ................... .. .. .. . . . . . . . .. " ........... .. · ......... " ................. .. .. .. .. .. . . . . ~ ... ,. .......... " ............... '" ............. . 
A pproximately 500}' 

The 1971-1978 IBRN entríes were also evaluated in 
the glassnouse at Beltsville for resistance lo four U $. 
strains of rust, includingone strain from Miehigan that 
attacks Aurora'. Only 19 of the entries were resistant 
as seedlings to these straíos in the glasshouse, while 
more than 50 entries were reported resistan! as older 
plants in the field (Refer lo resultsfor USOI, USB2and 
USAM), 

)l.kmcr". J P 197Y, SaUfec!'> ol rC>'lstancc to U. S. bean rusl·cpdate. 
At\l1ua~ Re pI. Bean Impwvement Coop. 22: 62-63. 

Approximately 300)1 

1- 19urc 3. Cuide to pustule: "íle utiUzed in tbelBRN ruse dasl>ification. Davison & Vaughan, Bean Rust 
Grading Scale. 
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Figure 4. Plant readion dusUh:aHons dttermined by field observadons oí rust infedion type &nd 
Intensit,.. lbe Rumber iJ .. ntting: of tbe pustule sin on a sraleo! 1 .. ~ wilh tbeinfectlonintensity 
glven as a pereenta,e. 

Table 5 summarizes the reactions of the most widely 
resistant entries in tbe 1977-1978 lBRN, as weU as in 
the previou. 1975-1976 lBRN. AH entries were, 
however, susceptible at one or more locations during 
one or more ycars. Puebla 87 was not evaluated in the 
1975-1976 IBRN, but has now been observed to be 
susceptible to rus! al ClAT, and tberefore was not 
included in Table 5. 

Many of Ihe en tries lisled in Table 5 are widely 
resistant lo tbe rusl races present witbin Latin America 
and other region. of !he world, and could provide 
'useful sources of rust resistance for bean improvement 
programs. However, additional researeh and nurseries 
are required to identify new and possibly more widely 
resistant germplasm withín lhe IBRN testing network. 

Results - Pathogenic Variability 

Table 6 summarizes Ihe 1977-1978 IBRN rust 
classification by 10cation, and reveals that scientists 
from CIA T, tbe Dominican Republic, El Salvador and 
Beltsville, Maryland reported lhe híghest proportion 
of susceptible enlries. 

Enlry numbers 43-70 contain !he 28 rust differential 
cultivars that were proposed by participants at the 
1974 ClA T bean rus! workshop. N O attempt has been 
made to interpret the specífic data reported for Ihese 
differentíal cultivars, since mixtures or populations of 
rust races were inoculated lo or perpetuated in Ihe field 
nurseries. Therefore specífic race identífication was 
not possible since the differentials had not been 
inoculated wilh purífied isolates under slrict quaran­
tine conditions in the glasshouse. 

The IBRN format represenls a more practical and 
effieient attempt lo monitor Ihe overall race paUerns 
and pathogenic varíabílíty dísplaYed by the race or 

races comprísing tbe populatioo of rust endemic at 
each location. Therefore, the IBRN tesling syslem is 
aetually designed lo measure thecombined interaction 
between the group oflBRN entries and the populatíon 
of rust races. This system stiJl a110ws collaborators to 
monitor Ihe change in resistance expressed by specífic 
cntries (as presented in the previou. section), and to 
monitor Ihe pathogenic variabílity expressed by bean 
rust populations at specífic locations and over time. Of 
course Ihis variabílíty may also be influenced by date of 
plantíng and the environmental conditions. 

This varíability can be demonstrated by selecting a 
fl.Xed group of cultivars andlor breedin!! eotries to 

Table 2" Method for final dassificaUon of IBRN entries. 

Classification Classification 
20-40 days 4f)..6() days Final 

after germinatlon after gefmination classification 

l' 1 1 
2 2 
3 J 

1 4 4 

2 1 2 
2 2 2 
2 3 J 
2 4 4 
3 I 3 
J 2 2 
J 3 J 
3 4 4 

4 I 3 
4 2 2 
4 3 3 
4 4 4 

CJasSlfication va¡uc~ obtained frQm Figure 4: 1'" immune; 
2 .. re~¡5Ian\; 3 .. intermediate: 4-susceptib1e, 
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serve as a standard monitor of the pathogenicilY 
displayed by the rusl population present at each 
location. Tbe entire ser of IBRN enldes could be used 
for tbis purpose to compare rust populations in tbe 
1975-1976 IBRN or in the 1977-1978IBRN. How.ver, 
Ibe varietal composition of lhese ¡wo IBRN'. has 
dirfered, tberefore it was neee •• ary to seleet a fixed 
group of 41 entdes (refer to Table 3 for tbeir identity) 
which bad been evaluated in both IBRN'. and wbich 
ate also being evaluated in the 1979-1980 IBRN. Table 
7 sumrnames Ihe final plant reaction classificalions 
reported for !hese entries at each 10calÍon in 1975, 1976 
and 1911-1978, and which were used to Jater conslruct 
tbe frequency distribution figures. Table 8 is included 
lo belp identily lbe locationcodes utilized in tbe 1975-
1976 IBRN,and Table I identiflCs tbe 1977-1978IBRN 
locations. 

Data from Table 7 were ulilized to calculate lbe 
frequeney díslribution of eacb plant reactionclass(i.e., 
immune, resistant, intermediale, susceptible) al eacb 
testing location dudng 1975-1978. This frequeney 
value was obtained by dividing lbe Dumber of entries in 
eacb reaetion class (Table 7) by tbe total number oC tbe 
41 monitoring entries actually evaluated at eaeh 
loeation. Since tbe monitoring entries are standard, it 
lB pos.ible to compare tbe froqueney distributions in 
'Figures 5, 6 and 7 between locations and/or belw"en 
years. 

The Croqueney distributions elearly ilIustrate !hose 
loeatinns al wbicb more monitoring entries were 
susceptible during a speeifíc year. For example, tbis 
occurred at CIAT (ClIO) and Puerto Rico-Limani 
(PURL) in Figure 5; at Celaya, México (MEXC) and 
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Santiago, Dominícan Republic (DORE) in Figure 6; 
and at Santiago, Dominican Republic (DORE) and 
San Andrés, El Salvador (ELSA) in Figure 7. 

The rust populations varied between planting 
seasons at one location suoh as Palmira as 
demonstrated in Figure 5 (CI02, CI04 and ClIO), and 
between yoars wben eompared to Figure 6 (CIA T) and 
Figure 7 (COLA and COLB). Location-speeiflC 
dileerences in rust populations witbin one regíon or 
country are also i1lustraled by Ibe Colombian data, as 
sbown in Figure 7 by comparing the susceptible 
frequency dislribulion of COLA and COLB at 
Palmira, lo Ihat oC COLM al Manizale., to thal of 
COLP al Popayán, and finally to tbatofCOLRal Río 
Negro. 

Although tbe rust populations at tbese latter three 
localions inf.cted fewer enlries Iban Ihe rust pop­
ulations al Palmira, !hey infected dilferenl entries!han 
the rust populations at Palmira (Table 3). Tbis 
indicales that race differences did exist between and 
within .ites quantitatively as well as qualitatively. 

Theref ore, tbese contrasting sites and seasons foem a 
complementary germplasm-testing network capable of 
identifying entdes widely resistant to all Ihe rust 
populations present witbin tbese regíans of !he 
country. 

The preeeeding comparísons wete made to íllustrate 
Ibe utility of IBRN data lo study tbe patbagenic 
varíability inhcrent in Ihe rust fungus. Similar 
comparisons can readily be made between locations 
and years for Ibe other IBRN reporting sites from 
Latín America and other regioos of the world. 

, 



TabIe 3. J.~iDal plant classificalÍOO5 for!he l'77~tm lBRN entrles(O.nodata; 1 .. Immune;l-resistant; 3= intennediate; .. :: susceptible). 

lBRN 
cntry 
~o, 

6 

7 

3 

9 

10 

11' 

12 

1> 
14 
IS 

21 

24 

25 

)6 

37 
3S 
39 

40 

Identification 

V.I. 1013 
\Vis. Hyb. 72 

Canario O¡ .. C'x 8120 (G 5104)1 

Cocacho 
Bayo Camana 

Bonita (G 6733) 

Caballero 
Canario LM. 
México 142~N 

Negro de Chincha 

Ormiston 
Pinh, Serrano 

P.R.-2 

P.R.-7 

Diacol Calíma (G 4494) 

CompUCl(to C'bimaheco 3 (G 57J2) 
Me,;co 309 (O 5652) 

T urr;alba I (G 4485) 

Ecuador 2'l9 (O 5653) 

Mexico 235 

Portugal 
CompUCMQ Chimaheco 2 (O 5711) 
Cacahuate 72 (O 5481) 

27-R (G 4458) 

leA-Pijao (G 4525) 

Cuilapa n (O 44~9) 

Turrialba 4 (G 4465) 
Rcdlands Pioncer 
4691-54-1 

Negr-o Jalpatagua 

Porrillo 70 (O 4142) 

P.R.-5 

P.R.-3 

Coro.lI 49-242 (G 5694) 

Nep-2 (G 4459) 

Ríeo 23 (O 3827) 

Rico Bayo 1014 

Jamapa 

P.I. 226883 

P.1. 226895 (G 1423) 
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Tan1e 1 Comiuued. 

IBRN 
entry 
No, identiricat¡on 

.. 1 M¡~" Kelly 

42 M uuntalneer Whitc Half Runner 

4}2 Rerllal\ds Autu:nn Crop 

442 Redlands Grecn Leaf B 

45' Cuva 168-N 

Redlands Grecn Leaf e 
Bountiful No. 181 

Bro .... n Beautj' 

Canario 101 

4 

4 

2 
2 

2 

2 
3 

3 
2 

-< 
..J 

8 

4 

4 

1 

2 

1 

2 
2 

4 
4 

J 
2 

3 

California SmaU White No. 643 (G 5(93) 3 4 

3 
3 

3 

3 
2 

71 

73 

74 
75 

76 

77 

7H 
79 
:;0 

s 

CC.G_B, 44 IG 36(7) 

Dade 

Epicure 

Go!J.:n Gi.lte Wax 

Kentucky W onder No. 765 

I< cntu<::lcy W {jnder f\i o. 780 

Kcnllh:ky Wünocr !\o. 814 

~ulatmho 

Pinto No. 650 

U.S. 1\0, J 

VcracrUl I-A~6 

Aguascalicntcs 13 

Guerrero (; 

Guerrero '9 

Guanajuato 10-"\-5 

Jalisco 33 

Méxh.:o 6 

México 12 

Negro 150 

VeracrU7 10 

PJ, 150941 (O (091) 

p,1, 165915 IG til76) 

p,J, 165928 (G 0177) 

PJ, 165948 (O 0179) 

PJ, 169855 (O OliO) 

P.L 172028. (O (406) 

p,1, 182011 (G 0<\86) 

PJ.186492(G07J6) 

P,I. 197970 (G O!W-l) 

PJ, 282086(G 1101) 

3 4 4 

O O O 

4 4 4 

4 4 2 
3 3 2 

3 4 4 

3 4 4 

3 4 4 

4 4 4 
4 4 4 

4 4 4 

4 4 4 

3 4 4 

4 3 3 
1 O 3 

2 3 2 
1 2 2 

4 2 3 

4 O 4 

4 4 4 

2 2 
2 2 2 
3 1 2 

2 4 3 
3 2 4 

O O 4 

O 1 2 

3 O l 
O O 3 

3 1 

3 
4 
2 
2 

3 

3 
3 

J 

2 
4 

2 

2 

2 

O 4 O 

033 
O 3 2 

2 3 

243 
O O O 

3 4 2 
O 2 

234 

O 3 

1 1 
443 
3 3 2 

2 4 

223 
2 4 4 

3 3 
1 2 

334 

J 3 

2 3 

O 4 2 
041 

3 4 O 

1 
021 
O 2 
O 2 
O 2 2 

O O 
O 3 

O 
O O 
4 3 

3 
4 

J 
3 
4 

3 

4 
4 

O 

4 

4 

O 
4 

4 

4 

4 

4 

4 
4 

4 

4 
4 

4 

4 

4 

4 

4 

3 
4 
4 

4 

1 

o 
4 

1 

3 
4 

Locatioo Code 

2 
2 

4 

2 

1 

4 
4 

4 

o 
3 

2 
2 

3 
3 
3 
3 

2 

2 

3 
2 

1 

3 

1 

1 

2 
2 

2 

2 

2 
4 

4 

4 

2 

2 

4 

2 
3 
2 
2 
3 

2 

O 

4 

1 

2 

4 
O 
4 

4 

3 

o 
2 

4 

O 
O 

4 

4 

3 
4 
4 

4 

3 

3 

3 
4 

4 

4 

3 

2 
3 

3 
3 
2 

3 

1 

2 
4 

2 

2 
4 

2 
2 

2 
2 
2 

4 
3 
3 
1 

3 

2 
3 
3 
2 
3 

3 3 

O O 
4 4 

2 2 
2 2 

O 4 

4 1 
3 3 

O 4 
4 4 

3 2 

4 3 

3 3 
2 3 
4 4 

2 2 

3 2 

3 2 

4 3 
3 4 

2 O 
2 O 

2 O 
2 O 
3 O 

o O 
4 O 

2 O 

2 O 

2 O 

~ 
-< ... 

2 
2 
4 

2 
2 

3 
4 

O 

O 

-< 
'" o.. 

'" 
3 
3 

3 
2 

2 O 2 
4 O 4 

4 O 4 
4 O 3 
223 

1 

4 
4 

2 

J 

4 

4 
4 

4 

1 3 2 
O O O 4 
2 2 4 4 
3 O 4 3 

2 2 3 4 

2 3 4 4 
2 2 3 4 

2 O 3 2 
4 4 4 4 
2 O 3 4 

2 2 3 

3 O 4 4 
2 1 3 
2 1 3 4 

2 2 3 

2 O 4 4 

2 O 1 3 

2 2 J 4 

2 O 3 4 

2 O 3 4 

o 2 4 4 
O 3 3 

O 1 O 2 

O O O O 
O O O 4 

O O O 4 

O 2 O 3 
O O O 4 

O 2 O 4 

O 3 O 4 

2 
4 

4 

3 
2 

3 
2 

2 

3 2 
4 2 
4 2 
4 2 
2 3 

2 
3 2 

4 4 

3 2 
3 3 

4 3 

3 3 
2 1 

4 4 
4 4 

3 4 
4 4 
2 1 

3 2 
3 

3 3 
2 2 
3 2 
3 4 
4 4 

2 3 
2 1 

2 2 
O 3 
4 3 

4 2 

2 1 

2 2 
3 4 
4 2 

(Continued) 



1.tble .1 Continued, 

IBRN 
entry 
No. 

81 

82 
8) 

84 
85 

S6 
81 
88 

89 

9Q 

91 

92 
93 

94 

95 

101 

102 

103 
104 

105 

106 

107 

IOK 
109 

110 

1II 

112 
lJ3 

114 
11; 

Jdentificallon 

P.I. 310842(G 2084) 

P.I. 313652 (G 2;39) 

BrazU 2 (G 38tH) 

Negro 321 lO 3128) 
Huila 14 (G 3619) 

4 4 
') 2 

3 2 
3 4 

3 4 

Mexl<:o 114 (G 4354) O O 

Puehla )·A·2 (G 4302) 3 
Puebla K7 (G )341) 2 

S-I66IG4122) 3 2 

S4341G 3913) 3 2 

51.051'G 1834) O 1 
P.R. 5, PR-S-70-15·RTS-B-K (G 5419) 4 2 
P.1. 313624 IG 2525) 3 
Líne. 17 (G 4523) 3 

Red Kídney Shell (G 3601) , O 2 

Colorado {O 4(59) 

Oreal Northern #) Se!' 27 (G 5477) 

Rojo iO (G 5701) 

51.052 (G 4792) 

10.233 (G 57(9) 

Master Piece (G 45(9) 

Parani (O 4829) 

Pirata 2 (G 4823} 

Rio Tinas; (G 4830) 

Zamorano 2 tú 4482) 

Great Northern ( 14() (G 5051) 
Puebla 152 (G 4446) 

Diacol Nutíbara (G 4831) 

Kaboon (G 6380) 

Per 257 (G 6OJ~) 

P.I, 284703 (G 1540) 

Flor de Mayo (G 5897) 

Taca.igua (O 4790) 

P.1. 298105 (G 1640) 

15-R·55 (G 6651) 

2 2 
3 3 
O O 
3 4 

3 3 

3 2 
2 2 
2 4 
2 4 

3 2 

3 3 
3 4 
2 O 

O 3 

3 2 

4 2 
2 3 

O O 
O O 
3 4 

Desamual V-ama Roja (ú 5445) {} O 

Retinto Dulce Nombre Copan (G 7136) O O 

Rojo Gentry No. 21566 (O 7131) O O 

4 

3 
4 
4 

3 

4 
3 
3 
3 
3 

2 

2 

4 

2 

4 

3 
2 
4 

2 
4 

2 

3 

4 

4 

4 

3 
4 

2 

3 
2 

3 

4 
4 

4 

4 

4 

4 
4 

o.. 
..J 

8 
:J o v 

3 3 4 
2 3 
2 3 3 
2 ) 

2 4 

O 1 O 

333 
3 

O 3 
2 2 

2 3 
214 
324 
O 3 ( 
3 3 3 

o 3 3 
2 

O O 
( 1 

2 
O 

2 

( I 4 

3 3 
O 3 

4 2 
2 4 3 

O 3 

O 3 
3 2 

O 3 

O 4 

O O 
O O 
4 4 

o 
O 
O 

o 
O 
O 

I rhe G cede numbcrs refer to the CIAT Geneti.:: Rt:'$ources ~ss.¡on numbcr, 

"' '" 8 
4 

4 

4 
4 
4 

4 

4 

1 

1 

3 
3 

4 

4 

4 

4 

3 

3 

O 

3 

4 

3 

4 
4 

1 

O 

4 

4 
4 

4 

4 
4 
4 

Location Code 

2 
2 

4 

2 

2 

1 

3 

1 

2 

1 

2 
4 

1 

2 

3 
2 

3 
3 
4 

3 
4 

3 

3 
3 

4 
4 

3 
3 
J 

3 
3 
3 
2 

3 

4 
4 

4 

2 

2 

4 

3 
3 

2 

3 

4 
4 

2 
4 

2 

4 

2 
2 
3 

2 

O 
O 

O 

4 

4 

3 
3 

O 

3 
4 

2 

3 
O 

3 

4 
O 
2 

O 

3 
O 
3 
2 
2 

o 
2 
4 

3 
3 

2 

3 
2 

2 

2 

4 

3 

3 
O 
4 

4 

4 

3 

<: 
;:; 
< .., 

O 
O 
O 
O 
O 

o 
O 

O 
O 
O 

O 

O 
O 

O 

O 

o 
O 
O 
O 

O 

o 
O 
O 
O 

O 

o 
O 
O 
O 

O 

O 
O 
O 
O 
O 

o 
O 

O 

I:Jllry .~ek'(:kd fU l'llonilM 11l11hogenic varlabíllty of bcan TUS! al difieren! )ocallnJ", :mol !)Ver lim..:: (~cc Figures 5. 6 una 7). 

o 2 
021 
O O 
O 2 O 
O 1 O 

O O O 

O 2 1 
O O 
O O 
O O 

O 1 1 

023 
O 2 O 
O O 3 
O O O 

O ¡ 

024 
O 3 3 

O 2 3 

O 

O O 3 
O 1 

031 
O 2 O 
O 2 

O 2 3 
O 2 
O O O 
O O 3 

023 

O O 3 
021 

O O 
O O 
O 2 3 

o I O 

O ( O 
O 2 O 

'" '" ;:¡ 

2 
2 
4 
2 

3 

4 
2 

3 

3 

4 
4 

2 
4 

3 
4 
2 

2 

2 
4 
4 

2 

4 

2 

4 

3 
2 

4 

2 

2 

4 

4 

4 

4 

4 

3 4 
2 2 
3 4 
2 4 
2 

2 1 
2 

2 

2 2 
2 2 

3 2 
2 2 
2 2 
2 3 
4 O 

2 2 
4 3 
2 3 
3 I 
2 3 

2 2 

2 2 
3 
4 3 

2 2 

4 3 

2 

2 2 
l 3 
4 3 

3 3 
2 I 
2 1 
4 3 
3 2 

3 O 
4 3 

4 I 

9 



T.ble 4. Summary or pIaD! e1_tions ror .. di IBRN •• try dul'ÚlC 1977-197ll. 

No. or locations where tbe entry was classified as: 

;;:;-
~ -~ s: B J! e 

IllRN - .~ ~ 

~ v ;; " l'l 
Entry e = ~ ~ = • t; '" No, Identificatlo!i E il u 

O ! .5 • '" '" Z 

V.I. 1013 3 6 2 S 
2 Wis. Hyb. 72 6 4 S 
3 Canario Diva 812() (O 5704)1 2 5 S 4 
4 Cocacho 2 7 8 O O 

5 Bayo Camana O O O 16 

6 Bonit. (O 6733) 2 4 7 2 2 

7 Caballero 3 5 4 4 I 

H Canario L.M. O 1 1 1 14 

9 México 142-N Ó 3 5 2 1 

10 '" egro de Chincha 3 5 4 4 

11 Ormiston 3 5 3 4 2 
12 Pinto Serrano O 1 O O 16 

13 P.R.-2 2 5 9 O 
14 P.R.-7 3 2 3 7 2 

15 Diru:ol Calima (G 4494) 4 5 3 4 

16 Compuesto Chimalteco 3 (ú 5112) 2 9 4 

17 Mexieo J09 (O 5652) 8 7 1 O 

18 Tu"ialba 1 (G 44SS) 3 {, 4 3 

19 Ecuador 299 (G 5653) 4 {, 4 2 

20 México 235 5 6 2 2 2 

21 Portugal O 6 6 1 4 

22 Compuesto Chímalteco 2 (G 57 J n 5 {, 2 O 4 

23 CaJ:'lhuate 72 (G 5481) 1 6 4 4 2 

24 27-R (O 4458) 2 1 7 6 

25 ICA-I'ijao (G 4525) 3 6 4 4 O 

26 CUllapa 72 (O 44&9) 7 7 3 O O 

27 Turrialba 4 (G 4465) 8 3 4 2 O 

2,' Rt-'dlands Piomer l 11 2 O 1 

29 4691-54-1 O 3 7 7 O 

JO :\cgro Jalpatagua 5 3 5 2 2 

JI PorriUo 70 (O 4142) 2 2 7 5 
J2 P,R.-S 3 5 4 4 

3:\ P.R.-3 3 7 {, O 

)4 CnrneU 49-242 (O 5694) 6 7 3 O 

35 );ep-~ (O 44.19) ~ 8 3 4 O 

36 Rico 21 (O 3827) 4 2 6 5 O 

37 Rico Hayo lOl4 4 5 5 3 O 

JX J:lmapa O 8 9 O O 

(Contmued) 
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T able 4, Continued. 

No. oí loeations where lhe entry was classifI~ as: 

-e ~ 
!:'; u e ;::o .~ ü 

18RN o " II ~ 
~ • ~ E l'i. 

entry II .~ o " I! ~ 
:-.Jo. Identification .!i v ~ o 

'" .s VI Z 

)9 P.L 2268B3 o 4 7 5 

40 PJ. 226895 (O 1423) 4 8 3 

41 Miss Kelly 3 5 5 4 o 
42 Mountaineer White Hal( Runner o 3 5 9 o 
43 RedJands Autumn Crop 1 6 5 4 1 
44 Redlands Greeo Leaf B 3 11 2 o 
45 Cuva 168·N 6 4 4 3 o 

4(, Rcdlands Greco Leaf C' 4 R 4 O 1 

47 Bountiful No. 181 O 3 J 7 4 
4X Brown Beauty O 3 5 7 2 
49 Canario 101 1 6 3 4 3 

50 California Small Whlte No. 643 (O 5693) 2 7 5 3 O 

51 C.C.O.B. 44 (O 31(07) 4 3 5 5 O 

S2 Darle O 1 14 

53 Epicure O 3 2 12 O 

54 GnhJéo Oate Wax 6 3 5 2 
5~ Kcntucky Wonücr No. 765 O 7 7 3 O 

56 Kl.'ntuc:ky Wonder No. 780 5 7 3 

57 Kcntucky Wooder No. 814 2 3 7 5 O 

5S Mutatinho 1 3 6 6 1 

5'1 Ilinto No, 650 O 1 3 11 2 

60 U.s. :-'0. 3 3 10 2 

61 Veracruz ¡wA-6 6 4 6 O 
62 Aguascalícntes 13 O 3 12 

63 Guerrero 6 4 J 7 J " 64 Guerrero 9 4 4 5 4 O 

65 Guana;uato IO-A-S 2 2 7 5 

¡,¡, lulisca 33 2 5 5 4 

67 México 6 3 7 5 1 1 
oS México 12 O 7 6 3 1 
69 Negro 150 2 4 7 3 
70 Vcracruz JO O 1 3 10 2 

71 P.1. 150941 (O 0(91) 6 5 1 3 2 

72 P.1. 165915 (O 0176) 3 7 3 3 
73 P.1. 165928 (O 0177) 3 7 2 1 4 
74 P.L 165948 (O 0179) 2 4 2 2 7 
75 P.I. 169855 (O 0310) J 4 4 5 

76 1'.1. 112028 (O 0406) 1 1 1 4 10 
77 1'.1. 182011 (O (686) 3 4 3 2 5 

(Continued) 
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Table4. C'ontínued, 

No. of locations where the entry w~_ ~l'!s:sJfitd .. ~s: 

5: ~ 
fE " e ~ 

,,ª -" 
IBRN 

~ ;; ,e 
g ." ; ¡;¡ " a entry ~ 

,~ !! ~ " No, ldentificatión S í:l ] o 11 ~ 

'" VJ ;z: 

7" P,L 186492 (G 0716) 3 5 2 6 
71) P.L 197910 (G 0818) 2 2 4 2 7 

80 p,1. 282086 (G 1101) 2 2 5 5 3 

"1 P,L 3iOS42(G 2084) :¡ 2 4 7 2 

82 P,L 313652 (G 2539) 3 6 3 3 2 
83 Rrazil 2 (G 3807) 2 2 6 4 3 
ll4 Negro 321 (G 3128) 2 4 4 4 l 
x5 H u¡la 14 (G 3619) 4 2 4 3 4 

!\() ~1cxico 114 (O 4354) 2 2 4 g 

87 ¡'ud'lla 3-1\-2 (G 4302) 4 4 5 2 2 
88 Pu,ola 87 (G 3341) 7 4 3 O 1 
M S-1M (G 4122) 3 3 6 1 4 

90 S434 (G 3913) 5 5 3 O 4 

91 51.051 (G 3834) 7 3 4 O 3 

'i2 P,R, 5, PR·S-70·15-RTS·B·¡; (G 5479) 1 6 3 l 2 

93 P,L 313624 (G 2525) 2 4 5 2 4 

94 Linea 17lG 4523) 4 4 4 1 4 

95 Ih-d Ki<lney Shell (G 3601) O 4 5 7 

% Colorado (G 4059) 3 5 4 2 3 

97 Grcat Northern #1 Sel. 21 (O S471) 3 J J S 3 
98 Rojo 70 (G 570]) 2 5 1 6 

99 5J.052 (G 4792) 5 4 4 2 2 
100 10.233 (G 51(9) 5 5 4 2 

101 Master Píccc {G 4509} 2 1 2 1 5 

!O~ Paraná (G 4829) 5 7 2 O 3 
lO] Pirata 2 íG 4823) 5 1 4 5 2 

tlJ4 RIO Tibagi (G 4g30) I 3 5 5 3 

iOS Zamorano 2 (G 4482) 3 5 5 3 

1<16 Grcat Nortbern 1140 (G 5051) 2 3 5 5 2 

107 Puebla 152 (G 4446) 2 S 3 5 2 

ID" D:acúJ Nutlbara (G 4831) 3 6 6 

Hl9 Kabuen ¡G 6380) I 2 7 6 

ll.} Per 257 (G 603") 2 7 4 2 2 

111 1',1. 284703 (G 1540) 2 I 5 5 4 

112 rlor de Mayo (G 5891) 5 5 2 2 3 

113 Tueúrigua (G 4790) 3 4 2 7 

114 1'.1. 298105 (G 1640) 2 O 3 4 8 

j 15 IS·R-S5 (G 6651) 4 1 7 2 

116 Dcsarrural Vaina Roja {G 5445) 2 O 2 4 9 

117 Retmto Dulce Nombre Copan (G 7136) 2 O 2 5 g 

11" Rojo Geuuy No. 21566 (G 713D 2 I 5 8 

1 CIAT Genclir RC$ources Acce$~ion Number, 
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Table S. Rcaclions oC lite most widely resistan! .... _ reponed l. lile 1975-1976.rnI/or 1977.1978 IBRN. 

Number oí nurseries where the entry was dassified as: 

1975 . 1976 1977. 1978 

IBRN entry 
€ € € ff: ff: ff: - ~ ;!J 

" §: ~ Ñ ¡; 

i 
§: :::: 6: .~ u §: ::o .~ ;e ~ - •• - ;g 

u ~ 1l .. 
~ 

;; 1l S u ;; 1l S 
1977-1978 1975-1976 

e 
.~ E 'i5. .. .. E • e !l § 'i5. .. , 

~ '" 
, tl 

~ " ~ u " E Ji E - e .~ it 
IBRN No: IBRN No. ldentificatíon 

.~ u <> ~ ~ .§ u o .§ u ] ..!l u , <> 

'" .:; '" Z '" '" :z. '" .s '" :z. 

4' 31 Cocacho S 4 o 1 S o 5 2 2 8 2 7 8 o o 
!6' 7 Compuesto ChimaUeeo J (O 5712) 4 J 2 1 S 5 9 2 1 O 2 9 4 1 1 
17' 13 Mhieo 309 (O 5652) 6 5 1 O 3 8 4 J 2 O 8 7 1 1 O 
18 14 Turrialba 1 (O 4485) 4 3 2 3 3 3 7 6 1 O 3 6 4 3 1 
19 26 Ecuador 299 (O 5653) S 7 1 O 2 3 6 6 2 O 4 6 4 2 1 

20 82 México 235 2 1 2 O 10 6 4 4 2 1 5 6 2 2 2 
25 52 ICA·Pija. (O 4525) 3 1 4 J 4 3 6 7 1 O J 6 4 4 O 

26' 9 Cuilapa 72 (O 4489) 4 7 1 O 3 8 3 3 3 O 7 7 3 O O 

28' 2 Redlands P¡oncer O O O O 15 2 7 5 2 1 J 11 2 O 1 
34 44 ('0,",,1149-242 (O 5694) 3 S 4 1 2 2 4 9 2 O 1 6 7 J O 

38' 5K Jamara 3 5 2 3 2 2 J 5 7 O O g 9 O O 

40 63 P.I. 226895lG 1423) 4 6 2 O 3 1 S 7 2 2 1 4 8 3 1 
44' 108 Roolands Oreenleal B 7 3 2 O 3 2 8 S 2 O 3 11 2 O 1 
46' 1Gb Redlands Greenleaf e 1 2 2 O 10 1 7 6 2 1 4 8 4 O 1 
67' 129 México 6 O o O O 15 1 2 2 1 11 3 7 5 1 1 

I M(l~t III'wcly rcs¡fi\;u;\ ~ouics io lhc 1971 ~ 197K 18RN, in additioo to Puebla 1'17 (No. K8). 

13 



Table 6. SUlIlmlll7 of 1977·1978IBRN rus! _mea,., .. by I_'ion. 

No. of entries classified as: 

Locationl lmmune Resistant Intermediate Susceptibie No data 
codo (1) (2) (3) (4) (O) 

BRAG O 24 49 22 23 

COLA 16 32 16 33 21 

COLB 2 25 40 f1§l' 5 
COLM 12 33 20 8 45 

COLP 32 21 40 16 9 

COLR 61 9 22 !! 15 
DORE 20 3 23 ~2 8 

ECUA 46 35 15 18 4 

ELSA O 31 37 1~2 15 
GUAT O 40 36 26 16 

JAMA 2.1 30 12 52 
JAMT 1 46 6 !l 52 
PERU 28 35 8 4 43 
RPSA 27 3 45 12 31 
usal 17 27 19 !!ll' 4 

USB2 56 31 29 
USAM 27 45 31 11 4 

I See Table 1 for ¡~t¡OD idcntít)'. 
Z Locationl'l with lbe bighest proportion of JU5Ceptible entri«.. 
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l.ble 7. Summary of rust dassilkations COI the 41 [BRN monitorinl!: entries at ncll testine tontiOll 
durinc 1915-1918. 

No. of 41 entries classified as: 

Immune Rcsl$tant Intermediate Susceptible No data 
Location (1) (2) (3) (4) (O) 

1975' 

BRAV 4 8 8 2 19 

el02 5 10 6 2 18 

CI04 12 7 2 4 16 

CllO 9 5 11 15 

CORI 5 12 3 20 
ECUA 1 10 1 2 27 

GUAT 14 7 o o 20 

PERU 13 2 O 4 22 
I'URI 4 7 5 5 20 
PURL 7 1 4 8 21 

USAS 3 15 5 8 9 
USAF 13 2 5 o 21 

USAM 15 6 3 o 17 

1976 2 

AUSl 14 o 10 8 9 

UR!\(i 1 9 4 1 20 
CIAT 9 8 8 16 o 
CORI o 10 7 IJ 1I 

ECUA o 5 12 12 12 

ELSA 7 15 7 1I 
(,UA'f O 12 11 7 11 
MEXC 4 1 8 25 3 
I'ERU 22 3 o 5 11 
I'URI 5 7 8 10 11 
PURL 4 6 10 10 11 
USAR 3 16 12 10 o 
USAM J7 13 9 1 1 
BRAV 4 9 12 4 12 

BR77 1 9 20 8 3 
DORE 5 2 7 16 1I 

EL77 o 20 11 7 3 

1917-1978 ' 

aRAD o iI 18 10 2 
COLA 4 13 1 14 3 
COLB 2 11 13 15 o 
COLM 4 16 9 2 JO 
COLP 7 lO 13 10 1 
COLR 23 5 6 4 3 
DORE 3 9 21 
ECUA J7 11 8 5 o 
ELSA o 13 8 15 5 

(Continued) 

/-;----- ;- Ü\Tf . : I ..... I / ' 1 ! - .! \ j . r-\ • ' ; J 
l__ ---.i < ¡~ -

;.:: 1 InTECA 



16 

Table ,. Continued. 

No. of 41 entries ciassified as; 

Localjon 
Immune Resistant lntermediate Susceptible No dal. 

(1) (2) (3) (4) (O) 

(1977-1978', con!.) 

GUAT O 14 13 11 3 
JAMA 1 15 18 7 O 
JAMT 31 3 6 O 

"!'Itu 9 10 2 1 19 
RPSA 11 2 20 g O 

USBI 9 8 6 18 O 
lISR2 I 16 13 11 O 
USAM 11 11 6 7 O 

I S¡;é HgllfC $, 

2 S\,.,,; i"lgo!fe ft. 
1 S\,.'C Figure 7, 

Tahle &. Test hxations ud rodts UtiUled fOf the 1975--J9761BRN data depidéd in the follo",in, t;tries 
of figures (SH Table I fUI' the 1977-tI.l78Ioration eodes). 

1975 
¡ocarion 

cede 

BRAV 

el02 

el 04 

ellO 

eORI 

E('UA 

GUAT 

I'¡'RU 

J>tJRI 
I'URL 

USAIi 

USAF 
USAM 

Identity 

Viyosa. Brazil 

Palmira, Colombia (February) 

Palmira. Colombia (April) 

Palmira, Colombia (October) 

Alajuela. Costa Rica 

Palla tanga, Ecuador 

Monjas, Guatemala 

La Molina, Perú 

Isabela. Puerto Rico 

Limani, PuertO' Rico 

BeltsviUe, Maryland. U.S~A, 

Fargo. North Dakota. U.S.A. 

fast La.nsing. Michigan. U.S.A, 

• ¡\~'Iu,jlly tested in eael}' 1977 

1976 
location 

code Identity 

AUST Castle Hill, Australia 

BRAG Goiania. Braúl 

elAT Palmira. Colombia 

eORI Alajuela. Costa Kíca 

EeUA PaHatanga. Ecuador 

ELSA Santa Tecla, El Salvador 

GUAT Chimaltenllngo, Guatemala 

MEXe Celaya, Oto., México 

PERU La Molina. Perú 

PURI lsabela, Puerto Rico 

PURL Limani, Puerto Ríco 

USAB Beltsville. Maryland. U,S.A. 

USAM East Lansing, Míchígan. U,S.A. 

BRAVJ Vi~osa. Bnllil 
BR77¡ GúHinta. üraó! 

DORE' Santiago, Dominican Republic 

EL771 Santa Tecla, El Salvador 
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25 
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o 
4 2 

- ECUA 

- r-

-
25 - -
o 

100 r--

75 1-

50 1-

25 r 

o 

fI fI 
2 4 2 3 4 2 3 

GUAT PERU PURI 

-

-

2 3 4 2 3 4 2 3 

Final plan! reaction classes2 

Figure S. Frequency distrlbution oC the finaí plant reactian dassification values reported for tbe 41 
monitoring entries iD 1915. 
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Figure 5. Continued. 

'00 ~ 
PURL USAB 
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* 25 ~ 

" o 
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O .o 
'¡: 2 3 4 

, 3 4 
~ • 
.1) 
.", 100 r USAF USAM ,., 
" " " ::l 75 r 
~ -1.1. 

50 ;-

15 - -
O n 

2 3 4 2 3 4 

Final plant reaction classes' 

I FfC1.JUCncj' dislribulion calculated by dividing the number of entties ineach reaction clah{refcr to Table 7) by the to:lal 
nutnbet of the 41 monitori-ng entries sctual1y evaluatro al each loeation and fnlll!iplying lh¡s value by 100% 

bnal planl rcactlon dasses.: l=immune; 2w(e5istant; Jwintermediate; 4;susceptih!e. Refer \0 TableS forexplanationof 
locati,m codes, 

• 

• 

• 
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f 
75 

50 -

25 
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-
r-

2 3 4 2 3 4 2 3 4 

CORI ECUA - ELSA 

-

- -
r-- -- - -

..... 
2 3 4 2 3 4 I 2 3 4 

GUAT MEXC PERU 

r- r-

-
2 3 4 2 3 4 2 3 4 

PUR! PURL USAB 

I n n n n n nn n 
2 3 4 2 3 4 2 3 

Final plant reaction clas.es' 

Figure 6. Frequenc)' distribution uf 'he: final plant reattion dassiflcalion vallUS reporttd fOf the 411BRN 
monitoring mIrles in 1916. 
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Figure 6. Continued. 

100 r USAM BRAV BR77 

75 

50 

2S 

O 

100 

75 

50 

25 

O 

f-

f-
r- ,... 

,.... 

...... -
2 3 4 2 3 

DORE EL77 

2 3 4 2 3 4 

Final plant reaction classes2 

I FrCtiucney disfribullon calculated by dividing the number of entriesin each reacllon class(refer LO. Tabie 1) by ,he total 
l1umber of the 41 moniLQring emoa aetually evalt,¡a\ed al each !ocatioo and ",,,ütiplying this "alue by 100%. 

1 Final plant reactioncLuséK .I.immllM; 2&Ore¡¡¡stant; 3-inter~iate; 4"SUSCCphble. ReJerto TableB torexpu.,natlon of 
!ocation codC[,. 
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100 r BRAG COLA r COLB 

75 

50 -
25 ¡- -

2 3 4 4 2 3 

100 COLM COLP COLR 

75 

50 

~ 
- 25 

'" o 
.~ 
oC 
'C 
1;; 

o L......JL.......IL.......I----'----'-'--'-~_ 

:¡; 100 

75 

50 

100 r 

75 r 

50 r-
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f-

2 3 4 2 3 4 2 3 

GUAT JAMA JAMT 

-
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Final plan! reaction classes' 

Figure 7. Frequency distribution of the final planl rcaction cJassification values reported for the 411BRN 
monitoriog entries in 1977-1978. 
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Figure 7. Continued. 

100 PERU RPSA USBl 
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50 
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O 
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100 - USB2 USAM 

75 
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r-
r-

- r-
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Final plant reaction classes' 

1 Frcquency distribution calculated by dividing the number of entries in eaeh reaction class (refer to Tablc 7) by the total 
number of the 41 monitoring entríes actually evaluated al eaeh location and multiplying this value by 100%. 

2 Final plant reaetioo classes: 1= ¡mmuRe; 2",resistant; );intermediate; 4=suscept¡ble. Refcr to Tallle 1 forexplanationof 
location codeso 

4 


