





























































































































CHAPTER 4

PATHOGENIC AND GENETIC VARIATION IN XANTHOMONAS AXONOPODIS
PV. PHASEOLI AND X. AXONOPODIS PV. PHASEOLIVAR. FUSCANS IN

SOUTHERN AFRICA

ABSTRACT

One hundred and forty three common bacterial blight isolates from 44 localities in
four countries, were inoculated onto eight Phaseolus acutifolius lines that differentiate
between pathogenic races. This differential set was expanded to include resistant
genotypes, XAN 159, GN #1 Nebr. sel 27, Wilk 2, Wilk 6, Vax 4, Vax 5 and Vax 6
and cv. Teebus as susceptible check. Genetic variation within nine selected Xap and
Xapf isolates and a non-pathogenic Xanthomonas isolate, was studied using RAPD
and AFLP analysis. Genotypes XAN 159, Wilk 2, Wilk 6, Vax 4, Vax 5 and Vax 6
were resistant to all isolates, while GN #1 Nebr. sel 27 and cv. Teebus were
susceptible. Isolates varied in aggressiveness on cv. Teebus, however, pathogenic
reaction on the set of differentials, indicated that all, but one isolate, grouped in what
has been reported as race 2. Thus, results based on reaction of the majority
isolates, suggest the absence of different races. However, the distinct differential
reaction recorded for a single isolate, may prove to represent another, as yet
unrecorded, race of this pathogen. Both RAPD and AFLP analyses revealed high
frequency of DNA polymorphism among isolates and could distinguish between Xap,
Xapf and a non-pathogenic isolate. Differences between Xap and Xapf isolates

demonstrate that these are two distinct groups of bacteria. Information gained from
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al. 1991, Tarigan & Rudolph 1996) and should be considered of lesser pathological
importance (Schuster & Coyne 1975).

Gilbertson et al. (1991) studied genetic diversity in isolates of Xap and Xapf,
using DNA probes isolated from a single Xap isolate genome on isolates from
different geographical locations. These studies indicated that there are two distinct
groups of bacteria. However, similarities between isolates were revealed when
probes were hybridised to DNA from other X. campestris pathovars, indicating
sufficient similarity to consider Xapf a variety of Xap (Gilbertson et al. 1991).

Reports of physiological specialization in P. vulgaris have been contradictory.
Zapata (1996) indicated P. vulgaris genotypes that are useful in differentiation of
Xap. However, evidence exists suggesting quantitative interactions between Xap
and P. vulgaris (Opio et al. 1996). Host specialization of Xap reactions on tepary (P.
acutifolius) lines has been reported (Zapata & Vidaver 1987, Zaiter ef al. 1989, Opio
et al. 1996) with eight physiological races identified, suggesting a gene-for-gene
relationship (Opio et al. 1996). Despite this gene-for-gene interaction, resistance to
Xap and Xapf in P. vulgaris, derived from P. acutifolius, has remained non-specific
and durable (Opio et a/. 1996).

Tepary bean is an excellent source of resistance due to high resistance levels
to Xap and Xapf. Variation that may exist in the local pathogen population is
important when selecting parents with resistance originating from tepary cultivars.
The aim of the study was to determine pathogenic and genetic variation in Xap and
Xapf isclates in southern Africa ensuring that appropriate resistance sources are

deployed when developing CBB resistant cultivars.

MATERIAL AND METHODS
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