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Host Rangeof Cercospora piaropi and Acremonium
zonatum, Potential Fungal Biocontrol Agentsfor

Waterhyacinth in Mexico

M. Mart́ınezJiménezandE. GutiérrezLópez
�

Thehostrangesof Cercospora piaropi andAcremoniumzonatum,fungi nativeto Mexico and
pathogensof waterhyacinth(Eichhornia crassipes), wereevaluatedusing31 plant species
(somewith several cultivars tested)representing22 families of economicand ecological
importance.The resultsshowed that only waterlettuce(Pistia stratiotes),anotherabundant
weedin Mexico, wasinfectedby C. piaropi. The useof thosepathogensin the biological
controlof waterhyacinthwould not beexpectedto affect plantsof economicandecological
importancein Mexico.
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Waterhyacinth(Eichhorniacrassipes[Mart.]
Solms),of SouthAmericanorigin, continuesto
be oneof the mostprolific aquaticweedsin the
world. Sinceits introductioninto Mexico in the
late 19th Century(5), it hasbecomea focusof
intensecontrol efforts in that country, as well
in others. From a study carried out to iden-
tify fungi associatedwith waterhyacinthin Me-
xico, two specieswith biological control poten-
tial were identified: Cercospora piaropi Tharp
andAcremoniumzonatum(Saw) W. Games(4).
Two Cercospora spp.,C. rodmanii and C. pia-
ropi, as well as A. zonatum, are known to at-
tack waterhyacinth. The host specificity of C.
rodmanii (previously considereddifferent from
C. piaropi in conidiamorphology)wasdemon-
stratedin an evaluationof 58 species(1). Rintz
(6) reportedthat an isolateof A. zonatumfrom
Louisiana (USA) attacked 10 of 12 species
tested. The aim of our study was to determine
thehostspecificityof C. piaropi andA. zonatum
(isolated in Mexico) in order to evaluate their
potentialasbiocontrolagentsfor waterhyacinth.

The plant speciesincludedin the test were se-
lected on the basisof their economic(8) and
ecological(7) importanceandtheirrelationto the
targetplant,waterhyacinth(1,8).

Host specificity tests Plantsweregrown in
potsfilled with soil treatedwith methylbromide.
Eachpot containedone plant and eachspecies
wasreplicatedsix times. Theexperimentswere
performedtwice. Indigenousstrainsof C. pia-
ropi andA. zonatumwereisolatedfrom infected
leaves of waterhyacinthcollected in Mexico.
Purecultureswereobtainedby the single-spore
technique(2). C. piaropi wasgrown in potato-
dextrosebroth(Difco) andA.zonaturmin potato-
dextroseagar (Difco) supplementedwith 0.5%
yeast extract. Approximately 300 g of wet
mycelia and conidia were ground in a blender
andappliedusingmanualsprayersto theplants;
controlsweresprayedwith water. All theplants,
including waterhyacinth,were inoculatedat the
sametime during the night. Plantsweregrown
in a greenhousewith anultrasonichumidifier to
maintaintherelativehumiditynearsaturation(ca
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TABLE 1. Plantsincludedin host-specificitytestingof Cercospora piaropi andAcremoniumzonatum

Family SpeciesandCommonName Ratingfor
C. piaropi

Ratingfor
A. zonatum

Apiaceae DaucuscarotaL. � – –
cv. Nateza618;Carrot
Hydrocotyleverticillata L. � – –
Waterpennywort

Araceae PistiastratiotesL. � ; Waterlettuce – �
XanthosomarobustumSchott.� – –
Elephants-ear

Asclepiadaceae Cryptostegia grandiflora (Roxb.) R. Br. � – –
Impatiens

Brassicaceae RaphanussativusL. ��� � – –
cv. Bartende;Radish

Cactaceae OpuntiatunaRose�	� � – –
cv. unknown; Cactuspad

Chenopodiaceae SpinaceaoleraceaL. �	� � – –
cv. Viroflay; Spinach
SorghumvulgarePers.� – –
cv. unknown; Sorghum

Ciperaceae CyperuspapyrusL. � – –
Papyrus

Compositae LactucasativaL. � cv. GreatLakes – –
Lettuce

Cucurbitaceae CucurbitapepoMill �	� � – –
cv. SucchineGray;Zucchini
CucumissativusL. �	� � – –
cv. Marketer714;Cucumber

Fabaceae PhaseolusvulgarisL. ��� � – –
cv. Ejotero;Bean

Labiaceae Coleussp.Mart.� – –
Lileaceae Allium cepaL. ��� � – –

cv. Vaugirard636;Onion
Allium sativumL. � – –
cv. unknown; Garlic

Malvaceae Hibiscusrosa-sinensisL. � – –
Hibiscus

Moraceae FicuscaricaStand.�	� � – –
cv. De Esmirna;Fig

Musaceae MusasapientumL. � – –
cv. Tabasco;Banana

Nictaginaceae Bougainvillea spectabilisWilld. � – –
Bougainvillea

Poaceae ZeamaysL. �	� � cv. Pioneer30R39;Maize – –
Saccharumofficinarum� cv. Mayarit 55-14, – –
cv. Mx 55-32,cv. Mx 69-290,cv. Cubana;
Sugarcane

Pontederiaceae Eichhorniacrassipes(Mart.) Solms� � �
Waterhyacinth
PontederiacordataL. � – –
Pickerelweed

Rosaceae Fragaria vescaSchl.� – –
cv. Selva; Strawberry

Rutaceae Citrus maximaBurm.� – –
cv. Tresca;Grapefruit
Citrus aurantifolium(Christm.)Swingle.� – –
cv. Perrine;Lemon

Solanaceae CapsicumannuumL. � – –
cv. Serrano;Chili pepper
LycopersiconesculentumMill. �	� � – –
cv. Rı́o fuego; Tomato

Verbenaceae Lantanacamara� – –
Lantana

(1) Plantsof economicimportancein Mexico. (2) Plantsecologicallyrelatedto waterhyacinth.(3) Plantsof ecologicalimportance
in Mexico. (4) Plantsreportedsusceptibleto testorganisms.� infection;– no infection.
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95%). Thegreenhousewascoveredwith a 70%-
shadescreen,andthe temperaturemaintainedat
ca 27



C with an air conditioner. To evaluate

the effect of age, the plants were inoculated
threetimes over a 3-monthperiod (May–July).
Starting 15 days after inoculation, plants were
monitored every week for 3 months to detect
thecharacteristicsymptomsof dark-brown, ovate
leaf spotswith a whitish center causedby C.
piaropi andtheconcentricpale-brown leaf spots
with dark-brown rings producedby A. zonatum.
Monitoringwasconductedto recordthepresence
or absenceof thesesymptoms.

Back-inoculation experiments Isolatesof
C. piaropi and A. zonatum from plants that
evinced symptomswere inoculatedback onto
healthywaterhyacinthto confirmthat thesymp-
toms were indeedcausedby C. piaropi and A.
zonatum.

One month after the first application of
A. zonatum alone, waterlettuce (Pistia stra-
tiotes) showedcharacteristiclesionsonits leaves.
Waterlettuce and waterhyacinth were inocu-
lated with the A. zonatum isolate taken from
waterlettuce-infectedleaves.Microscopicexam-
inationandculturesof isolatesfrom waterlettuce
andwaterhyacinthconfirmedthat they hadbeen
infected by A. zonatum. None of the other
plantsinoculatedwith C. piaropi or A. zonatum
showedany singsof pathogenicityandtherefore

areconsideredto be immuneto thesepathogens
(Table1).

Spinacea oleracea, Cucumis sativus and
Curcurbita pepo were reportedto be suscepti-
ble to C. rodmanii in the greenhousetest and
the damagewas observed only on the older,
senescingleaves after threeapplicationsof the
fungus. Noneof theseplantswassusceptibleto
C. rodmaniiunderfield conditions(1).

Allium cepa, Raphanussativus, Cucurbita
pepo,Zea mays,Phaseolusvulgaris, Ficus ca-
rica and Lycopersicon esculentumwere shown
to be susceptibleto A. zonatumby Rintz (6).
Conversely, a negative host pathogenicitytest
wasreportedby Galbraith(3) with anAustralian
isolate of A. zonatum. In Mexico, there is
no information on any harmful effects of this
pathogen.In our study, noneof the plantswas
infected by our strains of A. zonatumand C.
piaropi, evenafterthreeapplications.

Laboratoryconditionsin ourstudy(tempera-
tureca27



C, r.h. 95%,shade70%)wereoptimal

for infection, and more so than possiblein the
field. Nevertheless,none of the plants tested
(except waterlettuce,anotherproblematicweed
in Mexico) wasinfectedby C.piaropi or A.zona-
tum. Therefore,basedon this host specificity
test, the use of C. piaropi and A. zonatumfor
biological control of waterhyacinthwould not
be expectedto affect plants of economicand
ecologicalimportancein Mexico.
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