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Species composition of fungi parasitizing weeds in Lithuania was ascertained with
a particular reference to biocontrol. The disease distribution and severity were
evaluated. Over the years of investigations (1995-2002), 34 fungal species were
identified on 17 weed species. The most widespread in Lithuania were Septoria
polygonorum, Monodidymaria chenopodii, Ramularia inaequale, R. cynarea, Pucci-
nia taraxaci, and P, punctiformis. Leaf-spotting disease agents — Septoria convolvuli,
S. polygonorum, Monodidymaria chenopodii, Ramularia inaequale and rusts — Puc-
cinia punctiformi, P absinthii showed high aggressiveness to host (the area of
affected leaves reached 75-90%). Some strains of pathogenic fungi were isolated
into pure culture for the experiments on biological peculiarities and effect on
host fitness. This is the first step of a detailed investigation on mycobiota of
weeds in Lithuania.
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INTRODUCTION

Weeds continue to cause damage in agriculture, re-
ducing yield and quality of crops by competing for
water, nutrients, and sunlight with cultivated plants
and by spreading agents of diseases. Some disease
agents can spread directly (some rusts, ergot, mil-
dews, and leaf-spotting diseases); on the other hand,
the weeds can be an intermediate host of the agents
of cultivated plant diseases (non-autoecious rusts,
for example). Another group of pathogens of wide
specialization can spread with seeds (smuts, ergot,
leaf-spotting, and root rot agents). Losses caused by
the spreading of seed-borne diseases can be vario-
us. They depend upon environmental conditions,
plant susceptibility, and agrotechnics [18]. Modern
agriculture and the proper usage of chemical herbi-
cides have greatly decreased the number of weeds,
however, they continue to cause significant losses.
The side-effect of herbicides is undoubted. On the
other hand, some weeds acquired resistance to che-
mical herbicides. There are over 100 weed species
with biotypes known to be resistant to herbicides:
Amaranthus spp., Atriplex patula L., Bromus tectorum
L., Capsella bursa-pastoris (L.) Medik., Chamomilla
suaveolens L., Chenopodium album L., Chenopodium
spp., Echinochloa crus-gali (L.) Beauv., Matricaria
matricarioides (Less.) Port., Poa annua L., Fallopia
convolvulus (L.) A. Love, Persicaria spp., etc. [1, 13,
23]. Therefore, plant pathogens have been suggested
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as one of the possible means of controlling the weed
populations as an alternative to chemical herbici-
des. Various types of integrative approaches to bio-
logical control of weeds in crops have been studied
within the framework of a concerted European Re-
search Programme (COST-816). During the period
1994-1999, some 25 institutions from 16 countries
have concentrated on five target weed complexes
(Ascochyta caulina-Chenopodium album; Senecio vul-
garis-Puccinia lagenophorae;, Ascochyta convolvuli-
Convolvulus spp.; Amaranthus spp.-Alternaria alter-
nata and Trematophoma lignicola; Orobanche spp.-
Fusarium spp.) [12, 16, 19]. There have been no
detailed investigations on the pathogens causing
weed diseases in Lithuania; the aggressiveness and
other biological properties of disease agents have
not been studied, either. The article reports on the
mycobiota associated with most widespread weeds
in Lithuania with particular reference to fungal pa-
thogens for biological control.

MATERIALS AND METHODS

The object of investigations were fungi parasitizing
weeds in Lithuania. The weed species were selected
from different families: abundant species in Lithua-
nian flora (Asteraceae Dumort., Fabaceae Lindl. La-
miaceae Lindl.), families including cultivated as well
as weedy plants (Chenopodiaceae Vent., Polygona-
ceae Juss.), and a family including only weedy plants
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in Lithuania (Convolvulaceae Juss.). 243 numbers of
herbarium specimens of plant diseases (prepared in
a standard plant press) were collected in random
locations of different habitats in 1995-2002 in Ak-
meneé, Alytus, Anyksciai, KaiSiadorys, Kaunas, Ké-
dainiai, Kretinga, Marijampolé, Mazeikiai, Molétai,
Radviliskis, Raseiniai, Rokiskis, Sakiai, Silal¢, Silu-
te, Svenéionys, Trakai, Ukmergé, Utena, Varéna, Vil-
nius, Zarasai districts, Neringa and Palanga towns
and in Kaunas Botanical Garden of Vytautas Mag-
nus University. The herbarium specimens are depo-
sited in the Herbarium of Institute of Botany
(BILAS). Disease distribution was measured by vi-
sual assessment of the percentage of infected plants
in a particular location. Disease severity was scored
by numbers of pustules per leaf of a plant at the
low affect or, when pustules became too numerous
to count, ratings of percentage of plant surface af-
fected by comparison with a scale of scores 1-5:
1 =<10% of the injured surface of leaves; 2 =
=10-25%; 3 = 25-50%; 4 = 50-75% and 5 =
= >75%. For evaluation of leaf-spotting and powde-
ry mildew disease severity, the same scale — percen-
tage of the injured surface of leaves — was used

[22]. The plant pathogenic fungi were identified on
the species level with the aid of several books, pub-
lications and guides of plant diseases [3-6, 8, 9, 14,
15, 24-27].

RESULTS AND DISCUSSION

In general, little attention has been paid to the pat-
hogens of non-crop plants. Recent investigations of
fungal pathogens as biocontrol agents of weeds ha-
ve focused on this aspect of phytopathology [20].

During the years of investigation, 34 fungal spe-
cies ascribed to 5 classes according to the modern
taxonomy — Ascomycetes (Erysiphe R. Hedw. ex DC.:
Fr., Sphaerotheca 1év.), Hyphomycetes (Cercospora
Fresen., Monodidymaria U. Braun, Mycovellosiella
Rangel, Passalora Fr., Ramularia Unger, Stenella
Syd.), Coelomycetes (Ascochyta Lib., Septoria Sacc.),
Uredinomycetes (Coleosporium 1év., Melampsora Cas-
tagne, Puccinia Pers.: Pers., Uromyces (Link) Un-
ger), and Ustilaginomycetes (Ustilago (Pers.) Rous-
sel.), parasitizing the most important weed species
in Lithuania were identified [19, 24]. The list of
fungi and hosts is presented in Table 1.

Table 1. The fungi parasitizing weeds in Lithuania

Weeds

Family Species

Fungi

1 2

Annual

Asteraceae Dumort. Centaurea cyanus L.

(Merat) M. Lainz
Chenopodiaceae Vent. Chenopodium album L.
Atriplex patula L.
Euphorbiaceae Juss. Euphorbia helioscopia L.
Lamiaceae Lindl.
Polygonaceae Juss.

Galeopsis tetrahit L.

Persicaria maculosa

Gréy

Polygonum aviculare L.
Rubiaceae Juss. Gallium aparine L.
Perennial

Asteraceae Dumort. Artemisia vulgaris L.

Cirsium arvense (L.)
Scop.

Tripleurospermum perforatum

Fallopia convolvulus (L.) 1. Love

Puccinia cyani (Schltdl.) Pass.
P jacea Otth
*Puccinia absinthii (Hedw. f.) DC.

Monodidymaria chenopodii (Speg.) U. Braun
Ascochyta chenopodii (P. Karst.) Died.
*Passalora dubia (Riess.) U.Braun
Melampsora helioscopae (Pers.) Castagne
Sphaerotheca euphorbiae (Castagne) E.S. Salmon
Septoria galeopsidis Westend.

Puccinia polygoni Alb. et Schw.

Septoria polygonorum Desm.

Ustilago persicaria Cifferi

Erysiphe polygoni DC. ex St.-Amans
Uromyces polygoni-avicularae (Pers.) P. Karst.
Puccinia punctata Link

Puccinia absinthii (Hedw. f.) DC.

Erysiphe artemisiae Grav.

Septoria artemisiae Pass.

Mycovellosiella ferruginea (Fuckel) Deighton
Puccinia punctiformis (Str.) Rohl.

Stenella kansensis (Syd.) U. Braun
Ramularia cynarae Sacc.

Erysiphe cichoracearum DC. ex Merat
Ascochyta cirsii Died.
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Table 1 (continued)

1 | 2

3

Sonchus arvensis L.

Convolvulaceae Juss. Convolvulus arvensis L.

Fabaceae Lindl. Vicia cracca L.

Lamiaceae Lindl. Mentha arvensis L.

Taraxacum officinale F. H. Wigg.

Coleosporium sonchi (Schum.) Lév.

Erysiphe cichoracearum DC. ex Merat

Ramularia inaequale (Preuss) U. Braun

Puccinia taraxaci (Rebent.) Plowr.

Sphaerotheca fuliginea (Schltdl. : Fr.) Pollacci
Erysiphe convolvuli DC. ex St.-Amans
Mycovellosiella convolvuli (Tracy et Earle) U. Braun

Septoria convolvuli Desm.
**4scochyta convolvuli Fautrey
Erysiphe pisi DC. ex St.-Amans
Uromyces viciae-craccae Const.
Puccinia menthae Pers.

** The species was found for the first time in Lithuania.

* The species was found for the first time in Lithuania on this host.

Plant pathogenic fungi — Erysiphe artemisiae
Grav., Septoria polygonorum Desm., S. convolvuli
Desm., S. galeopsidis Westend., Monodidymaria che-
nopodii (Speg.) U. Braun, Ramularia inaequale
(Preuss) U. Braun, R. cynarae Sacc. rusts — Pucci-
nia absinthii (Hedw.f) DC,, P taraxaci (Rebent.)
Plowr., P, punctiformis (Str.) Rohl. were identified
as regular members of their host mycobiota. The
fungus Ascochyta convolvuli Fautrey was found for
the first time in Lithuania, for two species (Passa-
lora dubia (Riess.) U. Braun and Puccinia absinthii
(Hedw. f.) DC.) new hosts (Atriplex patula L. and
Tripleurospermum perforatum (Merat) M. Lainz) in
Lithuania were ascertained. According to symptoms
all diseases can be divided into four main groups
(Table 2).

The systemic pathogen, autoecious fungus P punc-
tiformis, is most harmful to the host in the uredia
stage. The first single uredia appear in spring and
quickly occupy up to 90% of leaf surface. Because
of that hard invasion of the pathogen, the observed
plants in several locations (Vilnius and Molétai di-
stricts) died in 13-16 days, other ones grew sickly
and died before flowering. According to the litera-
ture [10], the main inoculum of this pathogen is
teliospores, however, under our conditions this pat-
hogen spreads by uredospores in summer, while sin-
gle telia form up at the end of the host vegetative
season and are not so abundant. Another autoecio-
us fungus, P absinthi, in the second half of summer
covered up to 75% of Artemisia vulgaris leaf surfa-
ce. The damage of the rust species (P punctata, P
polygoni) caused to host reached single pustules per
leaf and had a little apparent effect on host fitness.
Powdery mildew affected a lot of plant surface (E.
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convolvuli 50-75%, E. artemisiae up to 90%), howe-
ver, they have not a decisive significance for plant
survival, because they appear in the end of the ve-
getative season. Leaf-spotting disease agents (Ste-
nella kansensis, Septoria convolvuli, S. galeopsidis, S.
polygonorum, Monodidymaria chenopodii, R. absint-
hii, R. cirsii, R. inaequele, Ascochyta convolvuli) cau-
se discrete spots on leaves and debilitate the host.
St. kansensis, M. chenopodii, R. absinthii, R. cirsii cau-
se small spots (10-25% of leaf surface) and injure
single plants, while S. convolvuli, S. polygonorum,
S. galeosidis, R. inaequale cause an extreme effect
(damage 75-100% of leaf surface) and injure up to
90% of plants in all locations studied. Evaluation of
diseases is presented in Table 2. In some cases the-
re were two pathogens found on the same host. For
example, in 7 locations from 12 on Taraxacum offi-
cinale F. H. Wigg. the leaf-spotting agent Ramula-
ria inaequale (Preuss) U. Braun was found together
with the rust Puccinia taraxaci (Rebent.) Plowr., in
5 locations from 20 on Cirsium arvense (L.) Scop.
the rust Puccinia punctiformis (Str.) Rohl. was found
together with the leaf-spotting agent Ramularia cy-
narae Sacc, and only in 2 locations the latter was
detected alone. The mildew Erysiphe cichoracearum
DC. ex Merat on Sonchus arvensis L. was found
together with the rust Coleosporium sonchi (Schum.)
Lév., the leaf-spotting disease agent Mycovellosiella
ferruginea (Fuckel) Deighton on Artemisia vulgaris
L. was detected with the rust Puccinia absinthii
(Hedw.t.) DC. Such a double systemic and local in-
fection is more harmful to the plants. Some authors
suggested to use a combined systemic (Puccinia
punctiformis) and necrotrophic (Phoma Sacc., Botry-
tis P. Mich. ex Pers., Fusarium Link : Fr.) infection
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Table 2. Disease evaluation in weedy plants
Disease evaluation
Type of disease Agent Distribution Severity
% scores
Necrotic (leaf-spots) Septoria convolvuli, S. galeopsidis,
S. polygonorum, Ramularia inaequale 75-100 5
Ascochyta chenopodii, Mycovellosiella
convolvuli <25 3-4
Ascochyta cirsii, A. convolvuli,
Monodidymaria chenopodii, M. ferruginea, From single
Passalora dubia, Ramularia cynarae, plants
Septoria artemisiae, Stenella kansensis up to 25 12
Powdery mildews Erysiphe artemisiae 75-100 4-5
E. polygoni, E. convolvuli, E. cichoracearum 50 4
Sphaerotheca euphorbiae, S. fuliginea, E. pisi Single plants 1-2
Rusts Puccinia punctiformis 100 5
P, absinthii 50 5
P, taraxaci 75-100 1-2
P. menthae, Uromyces viciae-craccae 50 34
Coleosporium sonchi, Melampsora helioscopae,
Puccinia cyani, P jacea, P polygoni, P punctata, Single
Uromyces polygoni-avicularae plants 12
Smut Ustilago persicaria In single
locations
75-100 5

for the biological control of Canadian thistle (Cir-
sium arvense (L.) Scop.) [2]. It seems that most po-
tential agents for biocontrol must belong to castra-
tors (for example, Ustilago persicaria). However, in
this case the problem is cultivation in vitro. Killers
are the second major group of candidates for bio-
control. These pathogens cause seedling damping-
off or wilting diseases. Many of them have a wide
specialization and can damage cultivated plants as
well as weeds. The third broad division of the pat-
hogens (debilitators) that cause discrete lesions or
chronic infections of some part of a plant (leaf-
spotting and antracnose disease) are suitable for bio-
logical control of weedy plants [7]. Leaf-spotting di-
sease agents (Septoria convolvuli, S. polygonorum, Ra-
mularia inaequale, Mycovellosiella convolvuli, Asco-
chyta chenopodii) characterized by aggressiveness we-
re isolated into a pure culture for experiments on
their biological peculiarities and effect on host fit-
ness.

CONCLUSIONS

1. During the years of investigations (1995-2002),
34 fungal species were ascertained on 17 most eco-

nomically important weed species in Lithuania. One
fungal species, Ascochyta convolvuli, was found for
the first time in Lithuania, for two fungal species
(Passalora dubia and Puccinia absinthii) new hosts
(Atriplex patula and Tripleurospermum perforatum res-
pectively) in Lithuania were ascertained.

2. In the period of investigation, most widespre-
ad in Lithuania were Septoria polygonorum, Monodi-
dymaria chenopodii, Ramularia inaequale, R. cynarea,
Puccinia taraxaci, and P punctiformis.

3. Leaf-spotting disease agents (Septoria convol-
vuli, S. polygonorum, Monodidymaria chenopodii, Ra-
mularia inaequale) and rusts (Puccinia punctiformis,
P absinthii) showed a high aggressiveness to host
(disease severity reached 75-100%).
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PIKTZOLES LIETUVOJE PARAZITUOJANCIU
MIKROMICETU RUSIU IVAIROVE

Santrauka

Piktzoléms naikinti naudojamos jvairios mechaninés bei che-
minés priemones. Pastaraisiais deSimtmeciais paaiSkejo, kad
piktzolés jgyja atsparuma herbicidams, kuriy neigiamas po-
veikis aplinkai yra negincytinas. Tod¢l atsiranda butinybé
kurti alternatyvig kovos su piktzolémis strategija. Vienas to-
kiy bandymy yra parazitiniy organizmy pritaikymas piktzo-
liy populiacijoms reguliuoti. 1995-2002 m. Botanikos insti-
tute iStirta piktzoles parazituojanciy grybiniy ligy sukeléjy
rusiy sudétis, jvertinant ligos i$plitima ir intensyvuma. Iden-
tifikuoti 34 rusiy fitopatogeniniai grybai, parazituojantys pla-
Ciausiai Lietuvoje paplitusiy 17 rusiy piktzoles. Dideliu pa-
togeniskumu pasizyméjo démetligiy sukelejai Septoria con-
volvuli, S. polygonorum, Monodidymaria chenopodii, Ramu-
laria inaequale ir rudziy sukéléjai Puccinia punctiformis, P
absinthii. Kai kuriy gryby kamieny isskirtos grynos kulti-
ros tolimesniems tyrimams.

Raktazodziai: piktzolés, ligy paplitimas, patogeniSkumas,
biologiné kova

Aynproc Kaueprioc

BUOPA3HOOBPA3UE I'PUBOB,
IMAPASUTUPYIOIINX HA COPHBIX
PACTEHUSAX B JIUTBE

PeszmowMme

B cucreme MepompusTHIA 1TO KOHTPOJIIO YHUCIEHHOCTH
COPHBIX PACTCHHI MPUMEHSIOTCS KaK MEXaHUYECKUE, TaK
U XMMHYecKue cperctBa. [locnenHue mecaTUIETHS MO-
SBUJIMCh JAHHBIC O COPHSKAaX, YCTOWYMBBIX K repOuIn-
naM. Iloatomy HeoOXomuma albTEpPHATHUBHAS CHUCTEMA
60pbOBI ¢ copHsikamMu. OIHUM U3 TaKHUX MOJIOXKUTENb-
HBIX OTIBITOB SIBJISICTCSl NIPMMEHEHUE TMapPa3uTHBIX Opra-
HU3MOB B Ka4yeCTBE arcHTOB OMOJOTHMYECKOTO0 KOHTPOJISL.
B 1995-2002 rr. ompeneneHbl BUIOBOM cocTaB (UTO-
MaTOTCHHBIX TPUOOB, Mapa3sUTUPYIOIIMX HA COPHBIX
pacrenusix B JIuTBe, pacnpocTpaHeHHe U UHTEHCHBHOCTh
6one3nn. UnentudunmpoBano 34 BUIOB (GUTOTPOPHBIX
rpuboB Ha 17 BHOax COpHSKOB. Bo3Oymurenn msaTHH-
crocreit Septoria convolvuli, S. polygonorum, Monodidy-
maria chenopodii, Ramularia inaequale n pXxaBYNHBI
Puccinia punctiformis, P absinthii BRIIEISUTUCh BBICOKOM
MATOT€HHOCTBIO K PACTCHHUIO XO3sUHY. M301upoBaHHbIe
YHCTBIE KYIBTYPHl HEKOTOPBIX IITAMMOB I'pHOOB IUIAHH-
pyeTcs MCHONB30BATh U JAbHEHINNX HCCIEeIOBAHNM.
KuiioueBble ciioBa: COpHSK, pacpoCTPaHEHHOCTh 0O-
JIe3HEH, MAaTOreHHOCTh, Ouojoruveckas 6opnda



