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Abstract

SAFRANKOVA, 1.: Incidence and distribution of Botrytis convoluta in a collection of Iris x barbata irises and op-
tions of control. Acta univ. agric. et silvic. Mendel. Brun., 2009, LVIL, No. 1, pp. 115-120

In the years 2005-2007 in a collection of Iris x barbata irises in the Botanical Garden and Arboretum of
MZLU in Brno a disease spread appearing in symptoms of poor budding and growth of the irises, or
rotting and dying off of the rhizomes. As the causal agent we identified the fungus Botrytis convoluta.
In the present study we describe the isolated pathogen. The disease appears in a number of species
of the genus Iris and has been reported in the USA, Europe, Isracl and Japan. Over a period of three
years we evaluated the frequency of incidence of the pathogen in 527 iris cultivars and its distribu-
tion on five plots. While in the first year the incidence of the pathogen appeared in 4.4-28.7% plants,
in the last year of our investigations the pathogen spread to 17.7-66.6 % plants. In the course of three
years seven cultivars out of the 527 planted out died as aresult of B. convoluta attack (i.e. 1.33 %). The re-
sults were processed statistically. Spacing of the plants and gradient of the plot influenced the spread-
ing of the pathogen. The weather in the winter played an important role, particularly mild and humid
winters with temperatures above 0°C. Even though B. convoluta was and remains to be a factor limiting
the overwintering of irises, there are very few data on fungicide control of irises. Even fewer data are
available about the control of irises against latently infected rhizomes. At the present time no fungi-

cides protecting irises against this pathogen have been registered in the Czech Republic.

Iris x barbata, Botrytis convoluta, botrytis rhizome rot

Z témé&f 280 druhti rod Iris L. se v nagich podmin-
kach nejcastgji péstuji kultivary kulturnich vyso-
kych velkokvétych hybridi Iris x barbata (Hejny, Mo-
ravec; 1997). Zivotnost rostlin a predevsim okrasnou
hodnotu kvé&tt kosatcti negativné ovliviiuji nejcas-
t&ji houbové patogeny a Zivocisni skadci. K Castym
chorobam kosatce patii listovd skvrnitost zptiso-
bend houbou Davidiella macrospora (Kleb.) Crous, U.
Braun 2003, syn.. Mycosphaerella macrospora (Kleb.)
Jorst. (1945), anam. Heterosporium gracile (Wallr.) Sacc.
(1886) a hniloba oddenkt vyvolana houbou Botryo-
tinia convoluta Drayton (1937) (anam.: Botrytis covoluta
Drayton, Whetzel (1945). Za suchého po€asi mohou
byt symptomy zaméné&ny za bakteridlni hnilobu od-
denkd, jejimz ptivodcem je Erwinia carotovora subsp.
carotovora (Jones 1901) Bergey et al., 1923.

Vyskyt a napadeni kosatcti askomycetou B. con-
voluta, kterd byla popsana v jiz 30. letech minulého
stoleti, jsou zndmy z mnoha zemi, Némecka, Fran-

cie, Holandska, Kanady, USA aj. (Drayton, 1937), Ja-
ponska (Horita, 1997) a Izracle (Mirzaei et. al., 2008),
aviak ti¢inny zptsob ochrany dosud zndmy neni.

Zdrojem infekce mohou byt sklerocia, konidie
alatentné infikované oddenky (Maas, 1968). Typické
pFiznaky, tj. husty edy povlak konidiofort s konidi-
emi na bazi listovych pochev (obr. 1) a Eernd krusto-
vitd, siln& zprohybana sklerocia na povrchu odum-
Felého pletiva oddenkd (obr. 2), se objevuji koncem
zimy nebo brzy na jafe. K maximalni kolonizaci po-
ranénych pletiv kosatcti dochézi p¥i 5 °C. K infekeim
muze dochézet i pii vyssich teplotéch, az do 25°C,
ale jiz se nevytvareji viditelné symptomy. Optimaélni
teplota pro patogenezi v pletivech oddenkt je 20°C
(MacWithey, 1967). BE€hem letnich mésicti patogen
preziva myceliem v latentn& infikovanych odden-
cich, které jsou vyznamnym zdrojem 3ifeni pato-
genu (Maas a Powelsen, 1970; Horita, 1997; Mirzaei
etal., 2008).
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V roce 2005-2007 se ve sbirce 527 kultivart Iris x
barbata skupina Elatior pé&stovanych v Botanické
zahrad€ a arboretu MZLU v Brn& zna¢né rozsi-
filo onemocnéni projevujici se na jafe Spatnym ra-
Senim a trouchnivénim oddenkd kosatct. Jako pii-
vodce onemocnéni byla identifikovina houba
Botrytis convoluta. Reakce jednotlivych kultivarti ko-
satcti na napadeni patogenem byly rozdilné, proje-
vily se pFevazné Spatnym radenim, oslabenim rtstu,
uvhynutim &asti oddenkd, v ojedinélych p¥ipadech
celych rostlin.

Cilem prace bylo stanovit roz3ifeni patogenu
ve sbirce kosatcti, zhodnotit napadeni kultivart
kosatctt houbou B. convolut, a navrhnout moznosti
ochrannych opatfeni.

MATERIAL A METODIKA

V Botanické zahradé a arboretu Mendelovy zemé-
délské a lesnické univerzity v Brné bylo 29. 9. 2003
vysazeno 527 kultivarti Iris x barbata skupina Elatior
na péti eliptickych parcelach (11 x 7m, 10 x 7m, 12 x
8m, 18,5 x 10m, 16,5 x10m) do Fadka 80 x 80 a 90 x
90 cm.

Oddenky asymptomatickych kultivartt kosatcti
byly pfed vysadbou mofeny proti houbovym pa-
togentim (Polyram WG + Previcum 607 SL). BEhem
vegetace byly o3etfovany proti ptivodctim listovych
skvrnitosti (Ridomil Gold MZ 68 WP, Polyram WG,
Rowral Flo), bakteridlni hnilobé& (Kuprikol 50), zi-
vocisnym sktidctim (Sumithion Super) a plevelam
(Stomp 330 E). BEhem vegetace nebyly cilené apliko-
vany fungicidy proti B. convoluta.

I: Poéet kultivarii Iris x barbata hodnocentjch v obdobi
2005-2007

parcela ¢.
rok 1 | 2 | 3 | 4 | 5 | celkem
pocetrostlin
2005 78 66 94 90 | 199 527
2006 78 64 94 90 | 199 525
2007 | 75 64 93 90 | 198 520

B&hem ti let (2005-2007) bylo provadéno hodno-
ceni Eetnost vyskytu Botrytis convoluta (pocet napade-
nych rostlin v %) u kultivart kosatct v terminech 10.
4.2005, 11. 3.2006 a 12. 2. 2007 a rozsifeni patogenu
(tab. T). Viysledky byly zpracovany v programu Uni-
stat 5.1 analyzou rozptylu a ndslednym mnohona-
sobnym porovnavanim dle Tukeye p¥i hladin& vy-
znamnosti o = 0,05.

Tzolace a determinace patogenu

Sbér a preparace materidlu byla provedena stan-
dardnim zptisobem. Makrosymptomy patogenu
byly identifikovany binokularni lupou Olympus
SZX12, mikrosymptomy v preparatech v kyseliné
mlé¢né (10%) binokuldrnim svételnym mikrosko-
pem Olympus BX41 pii zvétdeni 400x. Identifiko-
véany byly sbéry z napadenych bazdlnich €4sti lista

a listovych pochev a oddenkt Iris x barbata: Bota-
nickd zahrada a arboretum Mendelovy zemédélské
a lesnické univerzity v Brng, 10. IV. 2005, konidio-
fory a konidie, sklerocia leg. Safrankova. Pohlavni
stadium houby (apothecia) nebylo nalezeno.

VYSLEDKY A DISKUSE

Botryotinia convoluta (Drayton) Whetzel, Mycologia
37 (6): 679 (1945)

Syn.: Botrytis covoluta Whetzel & Drayton, (1932)

Sclerotinia convoluta Drayton, Mycologia 29: 314
(1937)

Vlastni popis patogenu

Konidiofory: hn&dé, vzpiimené, ve vrcholu se vét-
vici, vyrastajici ve svaze&cich, az 1 mm vysoké, baze
8,5-11,6 pm, k vrcholu se zuZujici, v horni &asti roz-
vétvené, vyrustajici z velkych, tmavych silnostén-
nych bun&k mycelianebo ze sklerocii. Konidie: hya-
linni az svétle hnédé, jednobuné&éné, vejcité, ovalné
az pyriformni, vyriistajici na sterigmatech z na-
dufelych vyrtstkét koncovych vétvicek konidio-
forty; velikost variabilni, konidie z listt 7,6-17,8 x
4,85-10,65 pm, pramér 12,7 x 7,75pm; na umélé
zivné pad& mensi. Sklerocia: leskle Eernd, silng svi-
nuta, ¢ 1,5-19 x 0,5-2,6 mm, nahlou¢en4 do vétdich
krustovitych celka.

Prvni pfiznaky napadeni rostlin se objevily na jafe
2005 3patnym radenim a vzchdzenim kosatctl. Jako
ptivodce onemocnéni byl identifikovina houba
Botrytis convoluta. BEhem tii let dochdzelo na viech
sledovanych parceldch k 3ifeni patogenu a zvy3o-
vani po¢tu napadenych rostlin (Obr. 3).

V prvnim roce sledovani bylo z celkového poétu
73 rostlin na parcele ¢. 1 napadeno pé&t rostlin (6,4 %).
Béhem tii let se patogen roz3ifil na vice nez polo-
vinu rostlin, tj. tyFicet Sest rostlin (59%), z toho tfi
zcela uhynuly. Na parcele €. 2 bylo vysazeno Sede-
sat Sest kultivarti a po¢et napadenych rostlin se zvy-
8il z 25,7% (sedmndact napadenych kultivartl) v r.
2005 na 66,6% (Ctyficet ¢tyfi rostliny, dvé uhynuly)
v r. 2007. Dva kultivary v r. 2006 uhynuly. Podobny
pribéh byl zaznamenan i na parcele €. 3, kde z cel-
kového poétu devadesat étyfi rostliny bylo r. 2005
napadeno dvanéct rostlin (12,8%) a do r. 2007 se zvy-
Sila Getnost napadeni na dvacet sedm rostlin (28,7 %).
Na parcele €. 4 byly napadeny v r. 2005 pouze Etyfi
rostliny (4,4%) a v poslednim roce sledovani (2007)
se Ctyindsobné zvysila Cetnost vyskytu 17,7% (3est-
nactnapadenych rostlin). Na parcele €. 5 se postupné
zvy3oval polet napadenych rostlin z 8,5% na 22,1 %.
Niésledkem napadeni houbou uhynulo b&hem t¥ilet
sedm kultivard, (1,33 %) z celkového poctu 527 vysa-
zenych rostlin (v r. 2006 dva kultivary, v r. 2007 pé&t
kultivart).

Nejvice byly postizeny kosatce vysazené v uzsim
sponu a s vy$3im poétem rostlin v fadku, pFipadné
na svazitych parcelach (parcela €. 1 a 2), kde béhem
kultivaénich praci (odstrafiovani plevelt, zavlaha)
dochazi k snadné&jsimu 3ifeni sklerocii, pfipadné& na-
padenych odumfelych rostlinnych zbytki.
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1: Husty Sedy povlak konidioforii s konidiemi na bdzi lis-
tovyjch pochev

2: Cernd krustovitd, silné zprohyband sklerocia na povrchu
odumielého pletiva oddenkii
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3: Priibéh napadeni kultivarii Tris x barbata houbou B. convoluta v obdobi 2005-2007

Aplikace fungicidt b&hem vegetace proti ostatnim
houbovym patogentim, zejména proti ptivodci lis-
tové skvrnitosti kosatce, nemély vliv na snizeni po-
¢tu rostlin napadenych B. convoluta. T kdyZ p¥i pod-
zimnich a ¢asné& jarnich kultiva¢nich pracich byly
mechanicky odstranény odumfelé Easti rhizomi,
objevily se v ndsledném roce symptomy na odden-
cich stejnych kultivarti kosatcti jako nésledek la-
tentni asymptomatické infekce oddenkd.

Pii statistickém vyhodnoceni byly zaznamendny
vyznamné rozdily na parceldch €. 1,2 a 5 v po¢tu na-
padenych kultivart kosatcti v jednotlivych letech
(tab.II). Naparcele & 1 mezir. 2005 2 2006, 2005 a 2007
a 2006 a 2007, na parcele &. 2 mezi 2005 a 2007 a 2006
a2007. Na parcele €. 5 byl vyznamny rozdil v ¢etnosti
napadeni kultivart pouze mezi r. 2005 a 2007.

Doporucovana preventivni opatieni, tj. snizeni
vlhkosti putdy, vzhledem ke zptsobu péstovani
a dobé vyskytu patogenu, nejsou uskute¢nitelna

a odolnost vétsiny kultivarii vaci B. convoluta neni
znama.

Fungicidni ochranou oddenkt kosatct proti B.
convoluta se zabyval jiz Dosdall (1940). O3etfeni od-
denkd m&dnatymi fungicidy sice sniZilo ztraty v ne-
infikovanych ptdéch, ale v ptdach infestovanych
B. convoluta byly bez G¢inku a u obou variant pad
byly mezi jednotlivymi kultivary podstatné rozdily
v napadeni (MacWithey, 1967). Z nasledujicich let
je jen velmi malo tdaja o fungicidni ochrang ko-
satctl, i kdyz B. convoluta byla a je limitujicicm fak-
torem pro piezimovani kosatctl. Jedt€ méné tdaji
se tykd ochrany kosatci z latentné infikovanych
oddenkd. U latentné infikovanych, povrchové ne-
sterilizovanych hlavnich oddenkt kultivart ‘Apri-
cot Glory’, ‘Sunset Blaze’ a ‘Cotlet’ se vyskytly sym-
ptomy u 67-90% oddenkti a u 10-20% postrannich
oddenkt kultivaru ‘Cotlet’ (Maas a Powelsen, 1970).
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I1: Statistické vyhodnoceni poétu napadenyjch kultivarii Iris x barbata v obdobi 2005-2007

rok parcelac. 1 parcelac. 2 parcelac. 3 parcelac. 4 parcelac.5
2005 5@ 172 128 42 17¢
2006 25P 242 202 8 27
2007 43¢ 42° 26° 16 44b
SOUHRN

Botrytis convoluta patfi k vyznamnym patogentim kosatctl a je pFi¢inou ztrat b&hem péstovani. Vzhle-
dem k dobé€ vyskytu patogenu i jeho lokalizaci v rostlin€ jsou moznosti isp&€sného zasahu zna¢né
omezeny. Problematice ochrany kosatcti se viak nevénuje dostate¢nd pozornost, o ¢emz svédéi i to,
ze v Ceské republice nejsou proti tomuto patogenu registrovany zadné fungicidy. K ochran& by moh-
ly byt pouzity fungicidy registrované proti Botrytis cinerea, tj. Dithane M 45 a Dithane DG Neo Tec
(mancozeb), Euparen Multi (tolylfluanid), Karben Flo Steffes (carbendazim), Merpan 80 WG (cap-
tan), Mythos 30 SC (pyrimethanil), Novozir MIN 80 (mancozeb), Ronilan WG (vinclozolin), Rovral Flo
(iprodione) a Teldor 500 SC (fenhexamid), av3ak jejich ti¢innost proti B. convoluta je tfeba ovéfit v kon-
krétnich podminkach.

Tris x barbata, Botrytis convoluta, hniloba rhizomt

SUMMARY

Cultural cultivars of tall large-flowered Iris x barbata irises are the most frequently grown species of
the genus Iris. Fungal pathogens and animal pests are the most frequent agents which have a negative
effect on the viability of plants and particularly on the ornamental value of the iris flowers. The factor
which limits the overwintering of irises is Botrytis convolute fungus infection. As a result of the infec-
tion the budding and growth of the irises was poor and during the cold months the infected rhizomes,
even entire plants died. The incidence and infestation of irises with the ascomycetes B. convoluta has
been reported in many countries; however no effective method of control has yet been discovered.
The infection may develop from sclerotia, conidia or latently infested rhizomes. Symptoms of the in-
festation, i.e. conidiophores with conidia on the base of leaf sheath and black sclerotia on the rhizome
surface, appear in late winter or early spring. Maximal colonisation of the wounded iris tissues occurs
at temperatures of 5°C; at higher temperatures (up to 25 °C) there are no visible symptoms. During
the summer months the pathogen survives in the mycelium in the latently infested rhizomes which
are an important source from where the pathogen spreads. The objective of the present study was to
monitor the distribution of the pathogen in a collection of Iris x barbata irises, to evaluate the infesta-
tion of irises with B. convoluta, and to propose options for control measures. On five plots of the Bo-
tanical Garden and Arboretum of Mendel University of Agriculture and Forestry in Brno we plan-
ted out more than 500 cultivars of Iris x barbata, group Elatior. Over a period of 3 years (2005-2007)
the frequency of incidence of B. convoluta and spreading of the pathogen was evaluated and the results
were processed statistically. Collections of conidiophores with conidia from the infested basal parts
of leaves and leaf sheaths and sclerotia from Iris x barbata rhizomes were used to identify and describe
the pathogen. During the period of our investigations the frequency of incidence of the pathogen in-
creased on all the plots. In the first year 5 plants (6.4%) were infested and in the third year 46 (59%).
The number of infested plants on plot No. 2 increased from 25.7% in 2005 to 66.6% in 2007. In 2006
two cultivars died. It was similar on plot No. 3 where out of the total number of 94 plants 12 plants
(12.8%) were infested in 2005 and by 2007 the frequency of infestation spread to 27 plants (28.7%).
In 2005 only 4 plants (4.4 %) were infested on plot No. 4 and in the last year of the experiment (2007)
the frequency of incidence increased 4 times, i.e. 17.7% (16 infested plants). On plot No. 5 the number
of infested plants gradually increased from 8.5 % to 22.1%. In the course of three years out of the total
number of 527 planted plants 7 cultivars (1.33 %) died as a consequence of the fungal attack. The dis-
tribution and incidence of the pathogen is influenced by spacing, by a greater number of plants on
the plot and sloping of the terrain where during cultivation (weeding, irrigation) sclerotia or infested
dead plant residues spread more easily, and also by the weather in winter. The application of fungi-
cides during vegetation did not reduce the number of plants infested with B. convoluta as compared
with other fungus pathogens, particularly the causal agent of leaf spot disease of irises. Even though
the dead parts of rhizomes were mechanically removed during autumn and early spring cultivation,
symptoms appeared in the following year on rhizomes of the same iris cultivars as a consequence of
latentasymptomatic rhizome infestation. Statistical evaluation revealed significant differences among
the plots in the number of infested iris cultivars in the individual years. The recommended precau-
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tionary measure, i.c. reducing soil humility, was not feasible due to the method of cultivation and time
of incidence of the pathogen, and the resistance of most cultivars against B. convoluta is not known. Ac-
cording to literary data fungicide control of iris rhizomes against B. convoluta applying copper-based
preparations reduced losses in non-infested soil, but in the B. convoluta-infested soil they had no ef-
fect and the differences in infestation of the iris cultivars between the two variants were considerable.
In the Czech Republic no fungicides controlling B. convoluta in irises have been registered. Fungicides
registered against Botrytis cinerea could be applied, i.e. Dithane M 45 and Dithane DG, however their
effectiveness against B. convoluta will have to be tested in concrete conditions.
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