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Background

e Xanthomonas hortorum pv. carotae (Xhc) causes bacterial blight of carrots and is seed-
borne.

e A seed test method published on the ISHI web-site (van Bilsen 2002) suggests confirma-
tion of the identity of Xhc by pathogenicity assay or by PCR.

e Many laboratories favour PCR due to the faster time to a result and apparently fewer am-
biguous results

e We had problems with the routine application of both methods and therefore lacked confi-
dence in the results obtained.

e Modifications were made to both methods and results compared for over one hundred iso-
lates.

Pathogenicity

e Carrot seeds sown in pots and grown to
3-5 true leaves.

e Inoculum prepared by suspending growth
from 24-48 h YDC plate to give 10° cfu/ml

Soak seeds Shake ﬂas

; o for 3 min e Plants enclosed in polythene bags for 24-
overnight at 4°C 48 h before inoculation - Petri dish bags
ﬁ are ideal and can be closed with a paper-

clip.

e Inoculum sprayed gently into the bag and
onto foliage using deVilbiss atomiser.

e Bags opened 48 h after inoculation, but
plants remain in bags to keep foliage sep-
arate and prevent cross-contamination.

PCR

e Reaction optimised so that both specific
primers and universal primers included in
the same tube.

e Expected results:
- two bands (specific and universal) =

positive identification

- one band (universal) = negative identifi-
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- no bands = bacterial template absent
or by PCR (repeat reaction)

Results/Conclusions No. of
e All PCR positive isolates were also pathogenic. isolates
e Only 3% of path. positive isolates were PCR negative.
e Both methods can be considered to be reliable. ﬁu:r?ects _t_ested 188
e No need for overnight liquid culture for pathogenicity test. atn. positive
e In-tube validation of PCR gives confidence in results. PCR positive 97
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PCR AND PATHOGENICITY DETAILS

Primers:
Xhc specific (350 bp product; Meng et al. 2004):

3Sforw: 5’ CAT.TCC.AAG.AAG.CAG.CCA 3’
3Srev: 5 TCG.CTC.TTA.ACA.CCG.TCA 3

Universal (441 bp product; M. Asma, Bejo, pers. comm):

1052F: 5 GCA.TGG.TTG.TCG.TCA.GCT.CGT 3
Bac R: 5 TAC.GGC.TAC.CTT.GTT.ACG.ACT.T &

10x Buffer:
Tris-HCI (pH 9.0) 750 mM
(NH,)2S0, 200 mM
MgCl, 15 mM
Tween 20 0.1% (v/v)
Reaction mix:
Final Volume (ul)
Component concentration in 10 pl
H.O 5.42
Buffer (10x) 1x 1.00
dNTP’s (2.5 mM each) 0.20 mM each 0.80
(10 mM total) (0.8 mM total)
Primer 3Sforw (20 pmol/ul) 0.50 uM 0.25
Primer 3Srev (20 pmol/ul) 0.50 uMm 0.25
U Primer 1052 F (5 pmol/ul) 0.05 uM 0.10
U Primer Bac R (5 pmol/ul) 0.05 uMm 0.10
Taq (5 U/ul) 0.04 u/ul 0.08
Bacterial suspension 2.00

PCR Conditions:

1 cycle: 95°C for 5 min
35 cycles: 94°C for 15 s
58°C for 15 s
72°C for 30 s
Pathogenicity:

Cultivar

Napoli

Recording

2 to 4 weeks after inoculation depending on temperature

- Comparison should be made with a known positive control
isolate

- Symptoms of brown/dark necrotic spots/areas often

surrounded by chlorotic halo are taken to indicate a positive

response
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