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ABSTRACT

A bacterial disease inciting leaf-spot and blighting of Argemone mexicana L. has been studied
in detail. The causal organism has been identified as an undescribed species of Xanthomonas,
on the basis of cultural studies and cross-inoculation experiments. The pathogen is host specific
and oversummers chiefly in diseased plant debris and as seed-borne infection.

Argemone mezicana L. commonly called ‘ Mexican poppy’ is a common
weed in dry waste lands. The plant is an erect prickly annual with yellow
‘juice and sessile half-amplexicaul leaves. The flowers are bright yellow and
the prickly capsules open by valves at the top.

The bacterial disease under investigation is widespread in Maharashtra
State between the months of July and September. When the infection is
severe and becomes systemic, the plants are killed in large numbers.

SYMPTOMS

Soon after the heavy rains in July, the disease makes its appearance
on the seedlings which usually grow in dense groups. On the linear cotyle-
donary leaves, infection first appears as a large water-soaked lesion with a
hyaline periphery. Very soon under the humid weather conditions pre-
vailing during the time, the lesions expand rapidly and the entire cotyledon
becomes a pulpy mass. 7

From the initial infection on the cotyledons, the bacterium incites lesions
on the first formed leaves and gets established. Few to numerous, circular,
pale-green to olivaceous, water-soaked spots 1'5-2 mm, in diameter appear
on the undersurface of the leaves. The spots enlarge and coalesce with one
another and turn pale-pink or dark violet in colour (Fig. 2). V-shaped lesions
extending into the leaf through hydathodes are also commonly observed.
Such vascular infections often result in the bacterium becoming systemic in
the plant and causing premature wilt symptoms. In such cases the roots
also turm dark and fragile and show the bacterial mass in the vascular bundles.
The disease is often observed in the floral parts by inciting malformations.
Bacterial lesions are found on the yellow petals. The filaments of the stamens
showing lesions exude bacterial mass as shiny droplets. The stigmatic lobes
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Fis. 1. Infected leaves of Argemone mexicana,
Fic. 2. Colonies of Xanthomonas argemoneae.
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and the ovary wall also show bacterial lesions. The seed-borne condition of
the bacterial pathogen is the result of such infections of the pistil.

IsoLATION OF THE ORGANISM AND INOCULATION STUDIES

The bacterium was isolated in pure culture by the dilution-poured-plate
technique. The colonies were smooth and glistening yellow in colour (Fig. 2).
Single colonies were subcultured on to slants of potato-dextrose agar and
yeast-chalk-glucose agar. On both these media the bacterium made excel-
lent growth producing copious yellow slime. The isolates were tested for
pathogenicity on healthy seedlings of Argemone mexicana. High percentage
of infection was obtained by spraying a water suspension of 48-hour old agar
culture on seedlings maintained under humid conditions. Reisolations made
from these infection spots gave the same organism.

Cross-inoculations were carried out to determine the host-range. Parti-
cular attention was given to a study of the reaction behaviour of plants
taxonomically related to Argemone mexicana. The following hosts were
inoculated with the Xanthomonas species from A. mexicana : Papaver rhoeas
L., Papaver somniferum L ., Brassica oleracea L., Cleome monophylla L., Cleome
viscosa L., and Gynandropsis pentaphylle L. None of these plants showed
infection symptoms and the organism was pathogenic only to Argemone
MeTICant.

PrYs10L0GICAL CHARACTERS

The bacterium is a short rod with rounded ends, 1'6 — 22 X 05~ 08 g,
usually in short chains of 2-3, Gram negative, capsulated; without endospores,
non-acid-fast, motile by polar flagellum.

Good growth is obtained on nutrient media like potato-dextrose agar,
beef-peptone agar and yeast-glucose-chalk agar. The colonies are circular
with entire margin, butyrous, convex, ‘ reed yellow’ (Ridgeway), except in
beef-peptone agar where they are slightly flattened. In synthetic media
like Czapek’s and Patel’s agar, the growth is luxurient in the form of
butyrous yellow colonies. However, inulin and asparagin failed to support
good growth in the absence of carbohydrates. Gelatin is liquefied and starch
hydrolysed to considerable extent. Casein is digested to a great extent.
Milk is completely peptonized while litmus gets reduced in 7-10 days. From
peptone water, ammonia is produced in fairly large quantities, while tests
for hydrogen sulphide gave negative results even after prolonged incubation.
Nitrates were not reduced to nitrites while indole was also not produced from
tryptophan broth. In synthetic basal medium, a wide variety of carbo-
hydrates are utilized, resulting in acid formation in the medium. No gas
formation was ever detected. No acid formation took place in media con-
taining duleitol, raffinose or salicin. M.R. and V.P. tests were negative.
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The organism could not tolerate anaerobic atmosphere for more than 64-72
hours. TIts thermal death point was 52° C,

Old root stocks of diseased plants often regenerate under favourable
conditions to give rise to systemically infected plants.

TaxoNoMY AND NOMENCLATURE -

The morphological and cultural characters of the organism indicate that
it belongs to the genus Xanthomonas. The species X. papavericola (Bryan
and McWhorter) Dowson (= Bacterium papavericola Bryan and McWhorter
1939) has been reported from various places in the United States and
Bulgaria. Elliott (1951) mentions that only Papaver rhoeas L., Papaver
somniferum L. and Meconopsis baileyii L. are suscepts to the pathogen. How-
ever, Dowson (1957), based on Orian’s report of occurrence of a bacterial
disease on Argemone mexicana from Mauritius, assumed that X. papavericola
also infects 4. mexicana.

From the present study it is apparent that the organism on A. mexicana
differs from X. papavericola with regard to cultural characters and infection
behaviour. The pathogen from A. mexicana failed to infect opium poppy
and shirley poppy and also markedly differed in its failure to reduce nitrates
to nitrites.

Two other bacterial organisms, Bacillus papaveris Ramayyar (1927) and
Pseudomonas papaveris Lelliott and Wallace (1955), are reported in literature
on poppies. B. papaveris, stated to be characterized by bluish white colo-
nies, was described as infecting Argemone mexicana also, while Ps. papaveris
is a white-coloured organism. In the absence of any authentic culture of
B. papaveris being available for study, it is not possible to comment whether
it is a true phytopathogenic bacterium at all. Tt is also not possible to state
whether the organism studied by Orian in Mauritius is the same or different
from the one under study. To indicate the difference from X. papavericola
the organism under study is presented as a new species.

Xanthomonas argemoneae sp. nov.

Short rods with rounded ends, 1:6-2-0x0-5-0-8 p, Gram negative
capsulated, non-acid-fast, without endospores, motile by polar flagellum;
colonies on potato-dextrose-agar plates circular, wet shining, reed yellow (R);
good growth in nutrient broth without pellicle formation; gelatin liquefied,
starch hydrolysed, casein digested, milk peptonized and litmus reduced;
ammonia produced from peptone water but H,S liberation negligible; indol
not produced; nitrates not reduced to nitrites, M.R. and V.P. tests nega-
tive; acid without gas produced from dextrose, sucrose, mannitol and dex-
trin; salicin not utilized; asparagin failed to support growth as a source of
carbon and nitrogen; aerobic; thermat death point 52° C.
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Pathogenic on leaves inciting local symptoms and occasionally becoming
systemic to infect floral parts and root system of Argemone mexicana L.,
collected at Pimpri and several other places near Poona.
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