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HortScience 30(3):577-578. 1995. tration was 1.% 107 colony-forming units/ml
in a 12.5 nv standard potassium buffer with
I I _1 I 10 mv magnesium sulphate. We used the
A Radlatlon Induced M Utant Wlth multiple-needle method of inoculation
(Andrus, 1948). Two leaflets of each trifoli-

Resistance to Common Bacterial Slate leat were inoculated wiep the third

leaflet was inoculated with only potassium

Blight Disease in Common Beans buffer (control).

The disease reaction was recorded 15 days

Mohamed F. Mohamed, Dermot P. Coyné, and Paul E. Read after inoculation by visual inspection as the

: R : tage of the inoculated leaf area develop-
Department of Horticulture, University of Nebraska, Lincoln, NE 68583-07 éf%%rr]narﬁgnobagg:gubﬁgit fyam%f)fnseggﬁ

as necrosis, water soaking, or chlorosis. The
mean percentage of the inoculated leaf area
with common blight symptoms was recorded
Abstract. The leaf reaction of thePhaseolus vulgarit. germplasm—UNECA (M, mutant ~ for eight plants per replication. A combined
derived from the cultivar Chimbolito, Costa Rica), ‘Chimbolito’, BAC-6 (Brazil), XAN-  analysis of variance over planting dates was
159 (Centro Internacional de Agricultura Tropical, Cali, Colombia), and ‘PC-50’ (Domican performed using arcsin-transformed values,
Republic)—to Xanthomonas campestripv. phaseolistrain V,S, (Dominican Republic) and treatment means were separated using
were determined in two replicated trials conducted in a greenhouse in Lincoln, Neb. (Feb.—Duncan’s multiple range test&t< 0.05.

Mar. and July—Aug. 1993). ‘PC-50" and ‘Chimbolito’ were susceptible t&{cpstrain V,S,

Additional index wordsXanthomonas campestips. phaseolj Phaseolus vulgarigamma
radiation, breeding

in both tests. UNECA, BAC-6, and XAN-159 had similar levels of resistance ¥Xzpin the Results
July to August trial. However, in the February to March trial, the resistance of UNECA
was greater than that of BAC-6 but less than that of XAN-159. The cultivar/linex planting date interac-
tion (P = 0.006) was significant; thus, the
Common bacterial blight disease, incited Materials and Methods means of cultivars/lines are presented sepa-
by Xanthomonas campestrizv. phaseoli rately for each planting date (Fig. 1). The

(Smith) Dye Kcp), is a major disease of com- UNECA, a black-seeded mutant {Mn- mutant UNECA was resistant técp, but
mon bean Phaseolus vulgarid..) (Yoshii, determinate line (Type lll growth habit), se-‘Chimbolito’ and ‘PC-50" were susceptible at
1980). Emphasis has been placed on breedifexted for increased seed size, was receivdmbth planting dates. The disease resistance of
bean cultivars resistant t§cp (Coyne and from Willy Navarro-Alvarez, Escuela de UNECA in the February planting was signifi-
Schuster, 1983). Dry-bean lines and cultivar€iencias Agrarias, Universidad Nacionalcantly greater than that of BAC-6 (resistant
with moderately high levels of resistance tApartado 86, Heredia, Costa Rica. UNECAcontrol). Only slight symptoms (<2% inocu-
Xcp (Coyne and Schuster, 1983; McElroywas derived by treating the imbibed seeds déted leaf area with symptoms) developed on
1985; Scott and Michaels, 1992) have beeblack-seeded ‘Chimbolito’ (Costa Rica) withXAN-159 in the February planting. Similar
developed from interspecific hybridization of10-K rad treatment of gamma rays (W.levels of resistance (>15% and <20% inocu-
P. vulgariswith P. acutifoliusA. Gray (Alvarez  Navarro-Alvarez, personal communicationjated leaf area with symptoms) were observed
etal.,, 1981; Honma, 1956; Parker, 1985; That992). Because of the importance of bacteriain UNECA, BAC-6, and XAN-159 in the July
mas and Waines, 1984). A mutant,jMean blight, we decided to determine the reaction glanting. In subsequent replicated (RCBD)
line A-8-40, produced by gamma radiation othis mutant line to a virulent isolate Xtp. greenhouse tests, the resistance of UNECA
a P. vulgaris‘Zarya’, was resistant t&Xcp The leaf reactions of UNECA, was confirmed with four isolates ¥tpfrom
strains in Bulgaria (Zogorcheva and PoriazovChimbolito’, BAC-6 (Mohan, 1981) (Brazil), the Dominican Republic and Nebraska (A.
1983). Subsequently, a single major recessiveéAN-159 (McElroy, 1985) (Centro Inter- Dursun, Univ. of Nebraska, Lincoln, unpub-
gene was reported to control resistancédp  nacional de Agricultura Tropical, Cali, Co-lished data) and also under natural infection
in crosses of resistant plants made in A-8-40 fombia) (the latter two were resistant conwith Xcpin a replicated trial (RCBD) in the
navy bean lines at Michigan State Univ., Eadtols), and ‘PC-50’ (F. Saladin, Secretaria déield in the Dominican Republic in the winter
Lansing (Adams et al., 1988). Estado de Agricultura, San Cristobal, Dominiseason (Eladio Arnaud Santana, Arroyo Loro
can Republic) (susceptible control) ¥cp Expt. Station, San Juan de la Maguana, Do-
were evaluated. Seeds of these lines werainican Republic, unpublished information).
planted in clay pots containing (1.8 liters) a A genetic association was reported (Coyne
potting mixture of equal parts (by volume)et al., 1973) between late flowering and matu-
Received for publication 8 Aug. 1994. Accepted foSharpsburg silty clay soil, sand, peatmoss, anity and resistance to common blight in germ-
publication 7 Feb. 1995. Published as paper 10818ermiculite. The pots were arranged in a ranplasm derived fromR. vulgarisx P. acutifolius
Journal Series, Nebraska Agricultural Research Ddomized complete-block design (RCBD) withcross (Honma, 1956), but Mohan (1981) re-
vision. Research was conducted under the Title Xthree replications, each consisting of four potgorted no association between these traits.
Bean/Cowpea Collaborative Research Support Pregy o plants per pot) of each bean line. SeedSlowering and maturity of UNECA were 7 to
gram Project, Univ. of Nebraska, Univ. of PUertqy o e 'so i in a greenhouse in Lincoln, Neb 10 days earlier than that of ‘Chimbolito’ under
Rico, and Dominican Republic under US-AID con- ’ ; o -
tract DNA-1310-G-SS-6008-00 and also under N2 11 Feb. 1993 (mean daylength February igreenhouse conditions at both planting dates
braska Agricultural Research Division Project noMarch, 10.4to 11.5h) and also on 22 July 199@iata not presented). Thus, in our study, earli-
20-036. We thank Anne K. Vidaver and Patricigdmean daylength July to Aug., 14.6 to 13.3 h)ness was associated with resistancédpin
Lambrecht, Dept. of Plant Pathology, Univ. of Ne-Day/night averages for Feb.—Mar. 1993 wer¢he UNECA mutant.
braska, Lincoln, for the bacterial cultures used i27 + 2C and 21+ 2C, respectively, and for ~ A. Dursun (Univ. of Nebraska, unpub-
this research. The cost of publishing this paper waguly—Aug. 1993, they were day 22C/night  lished data) determined that resistance to three
defrayed in part by the payment of page chargepp + 1C and day 2% 2C/night 22+ 2C, strains ofXcp was by two complementary
g”‘:}er pSSta' riﬂg‘t'on.s' this paﬁ’elr the_reg‘?re MUpbspectively. The plants were grown undedominant genes in the cross of the UNECA
e hereby markeadvertisemensolely to indicate a1 ral daylength and were fertilized weeklymutant with ‘Chimbolito’. This inheritance

this fact. - - L . .
'Former Visiting Scientist. Currently, Associate proWwith a 9N-3.5P-16.5K fertilizer containing pattern for resistance differs from that of Adams

fessor, Dept. of Horticulture, Univ. of Assiut, Assiut, Irace elements. et al. (1988), who reported a recessive gene
Egypt. The first trifoliolate leaves of 3-week-old determining resistance to othéepstrains in
2George Holmes Regents Professor. plants were inoculated witKcp strain V,S, crosses of a gamma-radiation-produced
3Professor and Head. (Dominican Republic). The inoculum concen-snapbean mutant A-8-40.
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BREEDING, CULTIVARS, RooTsTocks, & GERMPLASM RESOURCES

The UNECA mutant line was derived from1991). There was instability of resistance tderence has a genetic basis, breeders may be
a tropical adapted meso-American cultivaiXcp in progenies derived from common-able to recombine different genes from tepary
and may be useful in breeding for resistance taight-resistant bean germplasm originatinggermplasm with those from the UNECA and
Xcpunder tropical conditions because of thédrom other bean species. UNECA may have A-8-40 mutants (Adams et al., 1988) to de-
poor adaptability in the tropics of commongene(s) for resistance tcp different from velop greater levels of resistancexiop.
bacterial-blight-resistant germplasm develthose in the currently available bean germ-
oped intemperate regions (Beebe and Corralgdasm derived fronf. acutifolius If this dif- Literature Cited
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Fig. 1. Mean percentage of inoculated leaf area with common bacterial blight symptoms of commorZoegmcheva, L. and I. Poriazov. 1983. Induction of

cultivars/lines at two planting dates. Mean separation for entries within a planting date by Duncanisutation in green beans by gamma rays. Annu.
multiple range test &< 0.05. Rpt. Bean Improvement Coop. 26:89-90.
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