Survival of Xanthomonas campestris pv. malvacearum in Soil!

ABSTRACT

Ihe survival of a rifampin-resistant mutant of Xanthomio-
nas campestris pv, malvgeearum. the cause of bacterial blight
of cotton, was determined in sterile and non-sterile black
earth soil. In non-sterile soil the pathogen was not detectable
after 50 days and in sterile soit after 80 days at 20°C {2 2°C),
These results confirm that this pathogen has Hmited capacity
for survival in soil free from cotton plant material.

INTRODUCTION

cterizl blight of cotton caused by Xawnthomo-
s campestris pv malvacearum {6) is consider-
ed one of the most serious diseases of cotton
in many production areas throughout the world (11).
Although much is knowa about the prolonged
survival of the pathogen in plant debris {1, 3, {4, 15),
occurrence 4s a resident on leaf surfaces (13) and the
importance of infected seed in the disease cycle (2, 4,
8, 16}, very little is known about the survival [n the
soil of Xanthomonas campestris pv malvacearuni, or
of other pathovars of Xanthomonas campestiis, free
of plant material

The purpose of this investigation was to examine
the survival in a black earth clay soil of a rifampin-
resistant mutant of the bacterial blight pathogen

Sterile and non-sterile soils were compared in
order to evaluate whether the pathogen is capable of
surviving with and without the competition of antag-
onistic microflora Investigations were undertaken as
to whether such populations of the pathogen persist-
ed over winter, thus serving as an inoculum to rees-
tablish new infections in the following season
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COMPENDIO

En este trabajo se estudid la supervivencia en suelos esté-
riles y no estériles de Xanthomonas campestris pv. malva-
cearum agente causal del tizdn bacteriano del algodonero, Se
empled un mutante bacteriano resistente a rifampicina., El
patégeno tuve una supervivenciz mixima de 50 dizs en suelos
esterilizados y de 80 dias en suelos sin esterilizar, ambos man-
tenidos a 26°C (+ 2°C). Estos resultades confirman que Xon-
thumaonas campestris pv. malvaceqrum tiene una capacidad

nitada para vivir en suelos carentes de restos del cultivo
de algodonero.

MATERIALS AND METHODS

A mutant designated rrm-ma of Xanthomonas
campestris pv. malvacearum (UAM 2702) resistant
to 100 ug ml™ of ritumpin (Rit'ampicirs(@, an antibi-
otic which specifically inhibils DNA-dependent RNA
pelymerase of bacterial and chloroplast origin) was
isolated by the following procedure A suspension in
sterile distilled water containing 10'% cfu m!™ was
prepared from a 36 h culture, and 01 mi volumes
were spread with a glass spreader over the surface of
dried plates of sucrose-peptone agar (SPA) (7) con-
taining 0 | pg ml™ rifampin Colonies developing on
this medium were streaked on progressively higher
concentrations (0.5;1.0;50;100;150; 200;250;
50.0 and 75.0 pg mi™) until a strain resistant to
100 ug ml™ was obtained (5). The irm-ma was used
as a genetically marked strain and its pathogenicity
was determined by spray inoculation of cotton
plants The differential cultivars required to deter-
mine races (9} were also inoculated.

Samples of & black earth clay soil ~Vertisol (17)~
were collected at random in a field used for cotton
cultivation at Brookstead, Southeastern Queensland
Samples were bulked and broken up and subsamples
removed for the determination of field capacity
and air dry moisture content.

Three hundred grams of air-dried soil were placed
in each of six polythene bags (30 x 42 ¢ x 0.1 mm).
Three of the bags were sterilized in an autoclave at
108°C for 1 h on each of three successive days.
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Suspensions of rrm-ma were prepared from 48 h
SPA medium containing rifampin (100 pg ml™) in

sterife distilled water to a concentration of 109 ¢fu
ml™!

Each sample was inoculated by spraying the soil
surface with the bacterial suspension. and the
moisture content of the soil was adjusted to 70% ot
the water holding capacity. The plastic bags were
closed by folding three times and tying with a rubber
band, in order to minimize moisture loss. The bags
were held in a box in the dark at a temperature of
20°C + 2°C. The moistuie content of the soil samples
was measured at intervals and adjusted 1o the original
level

At 10-day intervals two | g samples of soil were
withdrawn from each bag One of the 1 g samples was
dried overnight at 105°C ia order to determine the
oven-dried weight, and on this basis the moisture
content of the scil was adjusted by addition of sterile
distilled water The second | g sample was added to
9 mi of sterile distilled water, shaken vigarously f{or
30 min and diluted in a tenfold series. Triplicate
0.1 m! volumes of the three highest dilutions were
spread over the surface of SPA medium containing
rif'am%n (100 pg ml™) and cycloheximide (Acti-
dione®™) (50 wg ml™), the latter to supress fungal
growth The plates were incubated for 72 h at 28°C
and vellow mucoid colonies of Xanthomonas were
then counted using a Quebec colony counter

RESULTS AND DISCUSSION

The mutant, rrm-ma, was found to be as virulent
to cotton as the parental wild type and both
conformed in character to race 18 of the blight
pathogen as described by Hunter er a/ (9) and
Hussain and Brinkerhoff (10)

The results show that X campestris pv. malvacea-
rum survived for a longer period in sterile as compar-
ed with non-sterile soil (Fig. 1) In non-sterile soil the
bacterium was no longer detectable after 50 days,
whereas in sterile soil the bacterium was no longer
detectable after 80 days.
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replications,
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