/ é 50 Proc Fifth Int. Cont Piant Path Bact., Cali, 1981
6.

_Epiphytic Survival of Xanthomonas
manihotis on Cgmmon Weeds
in ColombiV/

F. N. Elango®
International Potato Center S ,% ‘
Lima, Peru E

J. C. Lozano SERVICI0S DE DOCUMENTACION

CIAT
Cali, Colombia

Abstract

Many common weeds are implicated in the epiphytic survival of
Xanthomonas manihotis, the cassava bacterial blight pathogen, during thedry
season in Colombia. Studies using direct immunofluorescence and ELISA
techniques established pathogen survival in or on most weeds at below 104
cells/leaf disc, approximately. Studies on weed control in CBB-endemic and
non-endemic areas are suggested.

introduction

Cassava bacterial blight (CBB), caused by Xanthomaonas manihotis,
remains one of the most destructive diseases of cassava (11, 12). in CBB
endemic areas, cassava plants rapidly become infected under favorable
conditions. For this reason, many attempts have been made to determine
the means by which Xanthomonas manihotis survives from one season to
another (3, 9, 12, 14, 15). Methods for CBB control include the use of
disease-free and resistant planting materials (11) and removal, burning,
and burial of infected material (9). These methods are considered effective
because X. manihotis is known to attack only plants belonging to the
Euphorbiaceae. However, although weeds are a common problem in most
cassava fields, their importance as a potential source of inoculum, orasan
epiphytic host during the dry season, has not been considered. This paper
describes the potential of some common weeds on the survival of the
pathogen during the dry season in Colombia.

Materials and Methods

Sampie Collection

Two sampling areas were selected, one in Carimagua (in the eastern
plains of Colombia) and the other at Media Luna (north coast of Colombia),
two widely different ecosystems in which CBB epiphytotics occur. Selected
common weeds (Table 1) were identified and samples of them were taken

* Portion of a Ph D. thesis submitted by the first author to McGiil University,
Montreal, Canada.
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Table 1. Weed species? used in ecological studies on Xanthomonas manihotis.

Species Family Common name Other
classification
Solanum nigrum americanum Solanaceae Hierba mora N,D,C.
Sida dictyocarpa Malvaceae Escoba N.,D,C.
Emilia sagittata Compositae Oreja de alce BRC.
Hyptis mutabilis Labiatae Botoncillo mastranto N,M,C.
Amaranthus dubius Amaranthaceae Bledo B,D,C.
Amaranthus espinosus Amaranthaceae (s B,D,C.
Melothria_sp. Cucurbitaceae Pepinillo B.D,C.
sEuphorbia hirta Euphorbiaceae Pimpinela N,D,C.
Conyza canadiense Compositae Venadillo B,D.C.
Centrosema macrocarpum Labaceae Centrosema B,.D ML
Boerhaavia erecta Nytaginaceae rodilla de pollo B,D ML
Eleucina indica Gramineae N.M,C
Digitaria sanguinalis Gramineae N,M,C
Cyperus rotundus Gramineae N.M.C

a Weeds were identified by E. Escobar, Taxonomist, Universidad Nacional, Facultad de Agronomia, Palmira, Colombia,

b N=Narrow leaved; M=Monocot. weed; C=From Carimagua; D=Dicot, weed: B=Broad leaved; ML =From Media Luna.




once monthly ateach location from January to April, periods corresponding
with the driest part of the year when CBB symptoms disappear on cassava
plants.

Pathogen Detection

Leaf comminution was used for detecting the bacterium. For each
sampling, weeds were collected along two diagonals of a cassava field, and
each weed was separately put in a plastic bag and used within 24 h. Ten
leaf discs/weed obtained along the diagonal of the lamina were removed
with a 7 mm diameter flamed cork borer and each sample was comminuted
in 5 ml of sterile distilled water. A smear (10 nl) of each crude weed extract
and its Kelman's enriched broth (4) was stained with an X. manihotis
antibody conjugated with fluorescein isothiocyanate (FITC), previously
prepared (1, 2). Slides were observed underan U. V. microscope at 1000
magnification. Similarly, crude and enriched weed and cassava leaf
extracts were subjected to the enzyme-linked immunosorbent assay
technique (6); the enzyme used was horse-radish peroxidase. Results were
visually scored as reported previously (4). Another sample of the crude and
enriched extract of each weed and control (cassava leaf) was plated on
Kelman's tetrazolium chloride agar (10) in order to isolate the pathogen.
Verification of the identity of X. manihotis was made morphologically and
symptomatologically. To reilate numbers of cells/microscope field in each
weed extract to numbers of cells/mi, a 48 h growth of a pure cuiture of the
pathogen was serially diluted and stained with the fluorescent conjugate.
The average number of bright fluorescent cells/10 microscope fields per
dilution at 1000 magnification was determined.

Results and Discussion

When tested with a known concentration of X. man/hotis in suspension,
the fluorescent antibody technique detected with certainty cell concen-
trations of 10% cells/ml whereas the ELISA technique detected 104
cells/ml. During most of the period under study, broad-leaved (or mostly
dicotyledonous) weeds carried the bacterium at concentrations probably
below 10% celis/leaf disc, as on symptomless cassava leaves, possibly
because they remained more succulent. The population of the pathogenon
or in weeds remained steady throughout the sampling period, and this
made detection of the pathogen in crude extracts difficult. However,
Kelman's broth enrichment of crude extracts plus the im-
munofluorescence or ELISA technique (4) made pathogen detection easier.
The two techniques were reliable in showing whether crude extracts
carried the pathogen (Table 2). With the advent of the rainy season, in
March, the pathogen population increased to 10° cells/leaf disc on
symptomless cassava leaves but remained below this level on mostweeds
sampled (Fig. 1). Differences in cell counts of X. manihotis surviving on
different weeds before and after enrichment were presumably an indirect
reflection of population trends in/on the weed sampies, assuming that
comminution of leaf discs did not promdate or inhibit bacterial growth. High
cell counts were most often detected on Amaranthus dubius while
graminaceous weeds rarely carried the pathogen.
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Table 2. Effect of enrichment technique on the detection of X. manihotis on weeds.

Unenriched leaf extract Enriched leaf extract
Weed species ILF.2 ELISA IKE: ELISA
S. nigrum americanum +b - + +
S. dictyocarpa — - - +
E. sagittata + - : .
H. mutabilis L + + + |
A. dubius it + ik i
Melothria sp. + ; ; L7 +
E. hirta - - - -
C. canadiense - - + +
C. macrocarpum - - - -
C. nitida - - - -
Cissampelos sp. o 3 -~ s +
E. indica - - - -
D, sanguinalis — - - -
C. rotundus - - o o -

?1F = immunofluorescence test; ELISA = enzyme-linked immunosorbent assay.

Db+ = strongly positive reaction; + = positive reaction; £ =weakly positive — = negative reaction.
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Fig. 1. Population dynamics of Xanthomonas manihotis on three weeds during the

dry season.
The present findings confirm the results of previous workers that X.
manihotis survives epiphycally on cassava leaves (3, 14). For the firsttime,
weedswere implicated as an epiphytic survival base. In the epidemiology of
foliar pathogens, survival of a few cells on vegetation and on symptomless
plants may have a far-reaching significance (7, 8). Many studies have
established that only one bacterial cell is required to initiate an infection
{13, 16). In a situation where all host materials @re eliminated, this study
shows that weeds may provide a base for inoculum survival. Since weeds
are so plentiful in cassava fields and survive remarkably well throughout

the driest period when host materials are not available, it would be
207



interesting to investigate the effect of regular weed control in the dry
season on reduction of the initial inoculum in the next growing season. It
might aiso be of interest to know the effect of eradicating weeds in CBB
endemic and non-endemic areas.
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