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Common bacterial blight of bean and the two pathogens

▪ CBB is caused by two closely related 

pathogens occupying the same ecological 

niche. 

o Xanthomonas phaseoli pv. phaseoli

(XANTPH)

o Xanthomonas citri pv. fuscans (XANTFF)

▪ Seed transmission is highly efficient

▪ Different genetic backgrounds, similar 

disease - a challenge for diagnostics.

Symptoms caused by Xanthomonas phaseoli pv. phaseoli in common bean (Phaseolus vulgaris). Images: Howard F. Schwartz, Colorado State University 

(USA, Bugwood.org).



Do diagnostics reflect real diversity?

Reported distribution of common 

bacterial blight (CBB) and 

availability of isolates in the 

EPPO-Q-bank database:

These pathogens are globally distributed and seedborne, meaning detection must be sensitive and 

reliable across diverse conditions.

Disease reported; isolates

available

Disease reported; no 

isolates avaiable

No information in EPPO 

Global Database

 Reference datasets may not represent the diversity of circulating strains.



To test: diagnostics VS reality

Target isolates
X. phaseoli pv. phaseoli  (XANTPH)

~ Lablab (hyacinth bean) isolates

X. citri pv. fuscans  (XANTFF)
~ highly-pathogenic isolate CFBP 6988 

Non-target isolates
Xanthomonas citri pv. glycines

Xanthomonas vesicatoria

Pseudomonas syringae pv. syringae

Pseudomonas viridiflava

Curtobacterium flaccumfaciens pv. flaccumfaciens

Stenotrophomonas maltophilia

o genetic diversity

o incomplete reference data

o method limitations

▪ 34 isolates from culture collections

▪ methods: 

o MALDI-TOF

o PCR, real-time PCR

o DNA barcoding

Study design

1717



Diagnostic gaps identified

▪ MALDI-TOF: no library entries for the target organisms

▪ no cross-reactivity with bacteria of non-Xanthomonas genus

▪ conventional PCR:

o some isolates not detected

o type/pathotype isolate

o Lablab XANTPH isolates

▪ real-time PCR

o Baldwin (XANTPH, XANTFF) 

o He-ph (XANTPH) – need for a Cq cut-off of 35

o He-ff (XANTFF) – some isolates not detected



When diagnostics meet real-life diversity

CFBP 6988

▪ known highly-pathogenic XANTFF isolate

▪ Phaseolus vulgaris cv. Marla, France, La Reunion, 2000

▪ genomic lineage 2 (GL2)

▪ not detected with real-time PCR specific for XANTPH (He-ph)

▪ no exact barcode match in the EPPO Q-BANK gyrB and avrBs2



Similarity in DNA barcoding analysis can be misleading

When reference datasets are incomplete, highest similarity does not guarantee 

correct identification.

CFBP 6988

Top matches: wrong pathovars

X. citri pv. vignaeradiatae (gyrB, 99.3 %)

X. citri pv. thirumalacharii (avrBs2, 99.4 %)

pathovars not reported to be 

pathogenic on common bean

risk of incorrect diagnostic

conclusion



Going beyond similarity
▪ not all positions are equally informative

▪ diagnostic nucleotide characters – DNCs - highlight informative positions

▪ support interpretation when similarity is ambiguous



Summary
Summary of diagnostic performance parameters for tests evaluated on 34 bacterial isolates for 

the detection of Xanthomonas phaseoli pv. phaseoli (XANTPH) and X. citri pv. fuscans (XANTFF) 

on common bean (Phaseolus vulgaris).

Audy et al. (1994). https://doi.org/10.1094/phyto-84-1185; Baldwin (2017) Unpublished report available from the ISF secretariat.; He  (2010). Improved seed

health tests for Xanthomonas axonopodis pv. phaseoli in common bean. Master thesis, Iowa, Iowa State University.

non-target

CFBP 6988 Lablab XANTGL

Test TP TN FP FN Inclusivity (%) Exclusivity (%) Accuracy (%) N = 1 N = 2 N = 2

MALDI-TOF MS 17 15 2 0 100.0% 88.2% 94.1% TP TP FP

Conventional PCR: Audy 14 17 0 3 82.4% 100.0% 91.2% TP FN TN

Real-time PCR: Baldwin 15 17 0 2 88.2% 100.0% 94.1% TP FN TN

Real-time PCR: He-ph 8 24 0 2 80.0% 100.0% 94.1% TN FN TN

Real-time PCR: He-ff 6 27 0 1 85.7% 100.0% 97.1% FN TN TN

DNA barcoding: gyrB 17 16 1 0 100.0% 94.1% 97.1% TP TP FP

DNA barcoding: avrBs2 17 17 0 0 100.0% 100.0% 100.0% TP TP TN

target

 Different tests fail differently - no perfect method.



Conclusions

▪ Current diagnostic methods do not fully capture the diversity of 

Xanthomonas associated with bean (XANTPH, XANTFF).

▪ Even well-characterised, pathogenic isolates may escape 

detection or be misidentified.

▪ Similarity-based DNA barcoding can be misleading when 

reference databases are incomplete.

▪ A multi-step diagnostic approach improves reliability.

▪ Character-based approaches (e.g. DNCs) may provide a more 

robust framework for interpretation.



From study to EPPO diagnostic standard

The study findings contributed to EPPO diagnostic standard on Xanthomonas on 

beans - currently under „final approval“.

qPCR

Baldwin

DNA 

barcoding

gyrB, avrBs2

+NCBI, DNCs

✓MALDI → screening

✓PCR limitations → recognized

✓ barcoding → recommended

✓multi-step approach → required



Future directions

▪ Address diagnostic gaps

▪ Improve sequence interpretation

▪ Extend to multi-locus / EGS

▪ Refine diagnostic strategies
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