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1 UVOD

Houby rodu Fusarium jsou vyznamnymi patogeny vétsiny
zemédélskych plodin. Mezi nejéasté|i se vyskytujici druhy patfi
F graminearum, F. culmorum, £ avenaceum, F. poae, F Iri-
cinctum a dalsi [1,2,3]. Nachazeji se jak ve vegetativnich, tak
i reprodukénich organech a zplscbuji vadnuti, poskozeni
a uhyn rostlin, u ceredlii poskozeni klast a nasledné zrna. Po
infekei rostlin dochazi ke znaénym ekonomickym ztratam v du-
sledku poklesu vynosu. V souvislosti s napadenim vak dalsi
nebezpedi predstavuje produkce toxickych sekundarnich me-
tabolitd v zrnu — mykotoxind, z nichz v cerealiich jsou nejvy-
znamnéji zastoupeny trichothecenové derivaty — deoxyniva-
lenol (DON), nivalenol (NIV) a T2 toxin, ktere zplsobuji jak
u clovéka, tak u hospodarskych zvifat mykotoxikozy, projevu-
jici se zvracenim a dalSimi zaZivacimi potizemi. Navic jsou tyto
latky velmi stabilni jak tepelné, tak chemicky. Dalsi skupinu
mykotoxind pfedstavuje zearalenon (ZEA) a jeho derivaty, u ni-
chi byly prokazany estrogenni (hormonom podobné) Géinky.
Do potravniho fetézce se tyto slouéeniny mohou dostavat jak
pfimou konzumaci kontaminované produkce, tak i zprostied-
kované krmivy a nasledné zivodisnymi produkty. Pro DON byl
v CR wyhlaskou Ministerstva zdravotnictvi 298/1997 stanoven
hygienicky limit 2 mg/kg (ppm) pro zrno a 1 mg'kg (ppm) pro
mouku; pro zearalenon zatim limit nebyl stanoven.

Bylo zjisténo, ze vétdina odrid pSenice a jeémene je na-
chylna k infekci plsobené témito houbami a 2e neexistuji vy-
raznéjsi specifické rozdily v reakci na napadeni riznymi pa-
totypy F graminearum nebo F culmorum [4.5,6]. Mnoho
autorll uvadi velmi negativni vliv infekce porostl ceredlii na
Vynosy zrna, napf. ve tfech statech USA — Minnesoté, Severnl
a Jizni Dakoté a v kanadske Manitobé dosahly ztraty na obi-
lovinach (pSenice a jeémen) v roce 1993 pfi epidemickém vy-
skytu fusaridz az 1 miliardy dolar( a i nasledujici léta 1994 —
1998 predstavovala vibec nejhorsi postizeni zemédélskych
plodin v USA v minulém stoleti [7,8]. Vyznamné péstitelské ri-
ziko predstavuji fusaridzy klasu u p3enice, jeémene, kukufice
aj. i v Evropé. V letech epidemii se vynosové ztraly pohybuji
mezi 10-25 %.

V poslednich letech je i v Ceské republice chorobam pi-
sobenym fusarii a zjisfovani stupné rezistence odrid a no-
voslechténi vénovana znagna pozornost [9, 10,11]. Z praktic-
kych aspektu je zavaZne zjisténi, Ze rezistence odrid pSenice
k fusarioze byla vétsinou spojena s nizkym obsahem DON
[12,13].

Napadeni cerealil houbami rodu Fusarium ma viiv nejen na
jejich hygienickou nezavadnost (kontaminace mykotoxiny), ale
i na technologickou jakost zrna. U zrna sladovnického jeé-
mene postiZeného fusaridzou pfechazi DON aZ do vysled-
ného produktu — piva, a je jednim z faktord, které s velkou
pravdépodobnosti zplusobuji spolu se Sfavelany pfepénovani
(tzv. gushing) [14,15,16].

Cilem prace bylo posoudit na modelovém souboru uméle
infikovanych odrid jeémene rozdily v reakci na infekei Fusa-
rium spp. na zakladé zjisténého obsahu deoxynivalenolu
a dale gzjistit, jake hladiny fusariovych mykotoxin( se nacha-
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1 INTRODUCTION

Fungi of the genus Fusarium are important pathogens of
most agricultural crops. The most frequent species are F. gra-
minearum, F. culmorum, F. avenaceum, F. poae, F. tricinctum,
etc. [1,2,3]. They attack vegetative and reproductive organs
and cause willing, injuries and mortality of plants, injuries of
ears and subsequently of grains in cereals. Plant infection
brings about enormous economic losses as a result of yield
decrease. Infection is connected with another hazard, pro-
duction of toxic secondary metabaolites in the grain — mycoto-
xins; trichothecene derivatives deoxynivalenol (DON), nivale-
nol (NIV) and T2 toxin occur most frequently in cereals and
cause mycotoxicoses of humans and farm animals leading to
vomit and other digestive disorders. Moreover, these mycoto-
xins are thermostable and chemically stable. Another group
of mycotoxins comprises zearalenone (ZEA) and its derivati-
ves that were proved to have estrogenic (hormone-like) ef-
fects. These compounds enter the food chain by direct con-
sumption of contaminated products or subsequently by animal
products, mediated through feeds. Decree Mo, 298/1997 of
the Ministry of Health laid down a hygienic limit for DON: 2
ma/kg (ppmy} in grain and 1 mg/kg (ppm) in flour. No limit has
been set down for zearalenone until now,

Most wheat and barley varieties were proved to be sus-
ceptible to infection by these fungi while there are no large
specific differences in reactions to infection by different pa-
thotypes of F graminearum or £ cufmorum [4,5,6]. Many au-
thors reported highly negative effects of infection of cereal
crops on grain yields, e.q. in three states of the USA — Min-
nesota, North and South Dakota and in Canadian Manitoba
(wheat and barley) grain losses amounted to 1 billion dollars
at fusariosis epidemic in 1993, and the worst devastation of
agricultural crops in the USA in the last century occurred in
the next years 1994-1998 [7 8]. Fusarium head blight of wheat,
barley, corn, etc. is also an important risk for producers in Eu-
rope. Yield losses amount to 10-25% in the years of epide-
mic.

In recent years great attention has been paid to Fusarium
diseases and to the level of resistance of varieties and new
selections in the Czech Republic. The important finding that
resistance of wheat varieties to fusariosis is usually conne-
cted with low content of DON [12,13] is of practical impor-
tance.

The infestation of cereals with fungi of the genus Fusarium
has impacts not only on their hygienic safety (mycotoxin con-
tamination) but also on the technological quality of grains.
DOMN in the grain of malting barley infected by fusariosis is
transmitted to an end product — beer, and besides oxalates it
is likely to be one of the factors causing so called gushing
[14,15,16).

The objective of this paper was to evaluate the differences
in the reaction to the Fusarium spp. infection on a model set
of artificially infected barley varieties, based on the DON con-
tent determined and to find out what levels of Fusarium my-
cotoxins can be found in barley samples from the fields in the
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zeji ve vzorcich jeémene z provoznich ploch v CR a jaké je
u nich druhové zastoupeni houbovych patogenu.

2 MATERIAL A METODY

Na nasem pracovisti VURV Praha — Ruzyné byl stanovo-
van obsah DON ve vzorcich odrld jarniho je€mene uméle in-
fikovanych plognym postfikem izolatem A Fusarium culmorum
(vodna suspenze konidii o koncentraci 0,8.107.ml") v roce
2000 (celkem testovano 12 odrid) a 2001 (celkem testovano
19 odrid). Inokulace probiha ve stadiu kveteni 3x opakované,
aby byly zachyceny viechny postupné kvetouci klasy. V roce
2000 byl porost vzdy po infekci pfekryt polyethylenovym tu-
nelem na 24 hodin. V roce 2001 vzhledem ke klimatickym pod-
minkam (vihko, ¢asté pfehariky) prekryti provedeno nebylo.
Ke stanoveni obsahu DON byla pouZita kvantitativni imuno-
chemicka metoda ELISA s vyuZitim komerénich Kkitd
RIDASCREEN FAST DON, vyrabénych firmou R-Biopharm
GmbH, Darmstadt, Germany. Stanoveni bylo provedeno podle
protokolu predepsaného vyrobcem tak, Zze kaZzdy standard
i vzorek byl nanasen paralelné do dvou jamek titracni destiCky
a méfen spektrofotometricky. Vypocet ziskanych vysledku byl
uskuteénén pomoci softwaru RIDARSOFT Win.

U souboru 7 odrad je¢mene infikovanych v roce 2000 izo-
latem A Fusarium culmorum na pracovisti ZVU Kroméfiz,
s. . 0. bylo provedeno porovnani obsahu DON zjisténého me-
todou ELISA a metodou plynove chromatografie (GC). Chro-
matograficka stanoveni byla realizovana v Ustavu chemie
a analyzy potravin VSCHT Praha.

Dal$im studovanym materialem bél soubor 32 vzorkl zrna
odrdd jarniho jeémene z 24 okrest CR. Tyto vzorky byly zis-
kany z kazdoro¢niho monitoringu kvality sklizné obilovin, ktery
provadi ZVU Kroméfiz, s. r. 0. Pro mykologické rozbory bylo
z kazdého primérného vzorku vyélenéno 300 nahodné ode-
branych zrn, zbytek vzorku byl rozemlet na laboratornim
mlynku ZM 100 (Retsch) a pouZit ke stanoveni deoxynivale-
nolu metodou ELISA. Pro mykologickou kontrolu byla pouZita
metodika mykologicky sledovanych zrn. Zrna byla dezinfiko-
vana ponofenim (5 minut) do 5% roztoku chlornanu sodného.
Po okapani byla zrna umisténa na sladinkovy agar v Petriho
miskach. Kultivaéni teplota byla 24 °C. Petriho misky byly in-
kubovany po dobu 14 dni a odeditany pfipravou mikroskopic-
kych preparatl z narostlych kolonii mikromycet kolem studo-
vaného zrna a uré¢ovanim podle morfologickych charakteristik

[2].

3 VYSLEDKY A DISKUSE

Vysledky ziskané pro uméle infikované odridy jecmene jar-
niho ve VURV Ruzyné jsou uvedeny v tab. 1. Obsah DON se
ve vzorcich ze sklizné 2000 pohyboval v rozsahu 5,1 (Forum)
—19,1 ppm (Jersey), primérny obsah byl 9,7 ppm, ze sklizné
2001 se obsah DON pohyboval v rozsahu 1,3 (Madeira) — 8,2
ppm (Cl.4196) s pramérem 3,8 ppm. Rozdilnost v obsahu
DON ve dvou nasledujicich letech je dana pravdépodobné roé-
nikovym vlivem a dale i zplsobem infekce v roce 2001, kdy
byla sice provedena tymz izolatem Fusarium culmorum, avsak
infikované rostliny nebyly po postriku zakryty polyethylenovym
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Czech Republic and what the species representation of fun-
gal pathogens is.

2 MATERIAL AND METHODS

DON content was determined in the Institute at Prague-Ru-
zyné in samples of spring barley varieties inoculated by iso-
late A of Fusarium culmorum (conidium water suspension,
concentration of 0.8.107.mlI"") by field spraying in 2000 (12 va-
rieties tested) and 2001 (19 varieties tested). Inoculation was
carried out in the stage of anthesis three times repeatedly, so
that all the ears were gradually inoculated. In 2000, the in-
fected ears were covered by a polyethylene tunnel for 24
hours. In 2001, due to climatic conditions (moisture, frequent
showers), the ears were not covered.

Quantitative immunochemical technique ELISA and com-
mercial kits RIDASCREEN FAST DON manufactured by R-
Biopharm GmbbH, Darmstadt, Germany, were used to deter-
mine DON content. The determination followed the
manufacturer's protocol: each standard and each sample was
applied parallelly to two wells of titration plate and measured
spectrophotometrically. The data were processed by the soft-
ware RIDARSOFT Win.

DON contents determined by ELISA and gas chromato-
graphy (GC) were compared in a set of 7 barley varieties infec-
ted by isolate A of Fusarium culmorum in Kroméfiz Agricultural
Research Institute, s. r. 0., in 2000. Chromatographic determi-
nations were carried out in the Institute of Food Chemistry and
Analysis, Institute of Chemical Technology in Prague.

A set of 32 samples of spring barley varieties from 24 di-
stricts of the CR was another material under study. These sam-
ples were provided by annual monitoring of cereal crop qua-
lity carried out by Kroméfiz ARI, Ltd. For mycological analysis,
300 randomly selected grains from each average sample were
used, the rest of the sample was ground on a laboratory mill
ZM 100 (Retsch). The DON content in these samples was de-
termined by ELISA in our Institute and a mycological exami-
nation to determine a potential fungal pathogen was also made.
The method of mycologically monitored grains was used.
Grains were submerged into a 5% solution of sodium hypo-
chlorite for disinfection (for 5 minutes). After drying the grains
were placed on malt agar in Petri dishes. The temperature of
cultivation was 24 °C. Petri dishes were incubated for a fort-
night and read by preparing microscopic slides from the grown
colonies of micromycetes around the examined grain and by
determination according to morphological characteristics [2].

3 RESULTS AND DISCUSSION

Tab. 1 shows the results of inoculated spring barley varie-
ties in the Institute at Ruzyné. DON content in the samples of
2000 crop ranged from 5.1 (Forum) to 19.1 ppm (Jersey), ave-
rage content was 9.7 ppm; DON content in 2001 crop was in
the range of 1.3 (Madeira) to 8.2 ppm (CI.4196), average 3.8
ppm. The difference in DON content in two successive years
is likely caused by the effect of year and by the method of in-
fection in 2001, when the same isolate of Fusarium culmorum
was used but the infected plants were not covered by a poly-
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Obr. 1/Fig. 1 Obsah DON a HTZ, jecmen jarni, Ruzyné 2000/ DON  Obr. 2/ng 2 Obsah DON a HTZ, je¢men jarni, Ruzyné 2001/ DON

content and TGW, spring barley, Ruzyné 2000

content and TGW, spring barley, Ruzyné 2001
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tunelem. Proto zjisténé hod-
noty obsahu DON v roce 2001
byly celkové niz&i nez v roce
2000. Pramérny obsah DON
v kontrolnich neinfikovanych
zrnech ¢&inil v roce 2000 0,35
ppm, v roce 2001 0,06 ppm.
V roce 2000 byla propoétena
korelace mezi obsahem DON
a hodnotou hmotnosti tisice
zm (HTZ). Zjistény korelaéni
koeficient r = —0,89 svéddi
o tésné negativni korelaci
téchto dvou veli¢in (obr. 1).
V roce 2001 tato korelace v8ak
neméla zapornou hodnotu
a korelacni koeficient Ccinil
pouze r = 0,48 (obr. 2). Tato
skuteénost souvisi pravdépo-
infekce v roce 2001. Vztah ob-
sahu DON a HTZ v roce 2001
ilustruje obr. 2. U odrid testo-
vanych v obou letech (2000
i 2001) bylo provedeno porov-
nani obsahu DON a hodnot
HTZ. Z tab. 1 je patrné, ze ob-
sah DON v roce 2001 byl
u v8ech vzorkl nizSi a sou-
¢asné HTZ téméf u viech
vzork( vyssi nez v roce 2000.
U nékterych odrud doslo k 4 —
5nasobnému snizeni obsahu
DON v roce 2001 (napf. u od-
rady Jersey z 19,1 na 4,5 ppm;
u odriidy Madeira z 8,6 ppm na
1,3 ppm).

DON [ppm]

o

Tolar Olbram Amulet Akcent
odrada/variety

[—— DON ELISA [ppm} - --- DON GC [ppm]

Obr. 3/Fig. 3 Obsah DON stanoveny ve vzorcich odrud jeémene me-
todou ELISA a metodou GC/ DON content in barley varieties deter-

mined by ELISA and GC (Kromériz 2000)

Tab. 1/Table 1 Obsah DON a HTZ po infekci Fusarium culmorum, Ru-
zyné, jeCmen jarni 2000, 2001/DON and TGW content after Fusarium

—_—

Kompakt MNordus Forum

culmorum infection in Ruzyné, spring barley 2000, 2001.

Odrida / 2000 2001

variety DON [ppm] | HTZTGW [g] | DON [ppm] | HTZTGW [g]
Forum 51 44,1 31 38,8
Qlbram 5,5 39,6 3.4 40
Tolar 6,6 40,4 6,4 44 6
Amulet 7.8 374 2.9 44
Madeira 86 321 1,3 446
Akcent 9 32,7 57 43
Maridol 92 33,2 28 396
Kompakt 96 36,1 3,7 39
Madonna 113 329 6,1 434
Nordus 114 32,1 3.1 44
Scarlett 13,1 328 2.7 428
Jersey 19,1 27,6 45 42
Chevron not tested not tested 05 31,0
Robust not tested not tested 22 35,5
Svanhals not tested not tested 43 46,2
Cl.4196 not tested not tested 8.2 452
Zhedar not tested not tested 47 355
Imperial not tested not tested 3,0 38,0
MP7 not tested not tested 49 40,2
Pramér 97 35 3.8 40,9
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ethylene tunnel after spray-
ing. This is the reason why the
values of DON content in
2001 were lower in general
than in 2000. Average DON
content in control uninfected
grains was 0.35 ppm in 2000
and 0.06 ppm in 2001. A cor-
relation between DON con-
tent and thousand grain
weight (TGW) was calculated
in 2000. The correlation coef-
ficient r = —0.89 documents
a close negative correlation of
these two variables (Fig. 7). In
2001 the value of this correla-
tion was not negative, and
correlation coefficient was r =
0.48 (Fig. 2).This fact can pro-
bably be explained by the
lower efficiency of inoculation
in2001. Fig. 2illustrates a cor-
relation between DON and
TGW in 2001. DON content
and TGW were compared in
the varieties tested in both ye-
ars (2000 and 2001). It is evi-
dent from Tab. 1 that DON
content in 2001 was lower in
all samples while TGW was
higher almost in all samples
than in 2000. In some varie-
ties DON content decreased
4 — 5 times in 2001 (e.g. from
19.1 to 4.5 ppm in Jersey va-
riety; from 8.6 ppm to 1.3 ppm
in Madeira).

Tab. 2/Table 2 Monitoring obsahu DON a mykologické kontroly — jeémen jarni 2001/ The survey of DON content and mycological control —

spring barley 2001
C.vzorku/ Odrada/ Okres / DON Mykologicka kontrola/ mycological control
sample Nr. variety district [ppm] Fusarium sp. [%] Altern.sp. [%] | Drechslera sorokiniana [%]
5 Akcent Olomouc 0,09 graminearum( 20), tricinctum (10), poae (10), avenaceum (5) 30 0
8 Krona Prostéjov 1,89 graminearum (60), oxysporum (10) 20 0
9 Kompakt Prostéjov 0,08 tricinctum (30), poae (5) 10 0
1 Nordus Kroméfiz 0,75 fricinctum (20), graminearum (5), oxysporum (10) 20 25
15 Akeent Louny 0,19 graminearum (5), fricinctum (5), poae (5) 10 20
20 Olbram Znojmo 0,85 fricinctum (10), poae (20) 20 30
24 Amulet Brno 0,12 culmorum (5), tricinctum (20), poae (10) 20 0
25 Akcent Brno 0,09 tricinctum (20), poae (10) 30 0
39 Akcent Opava 0,34 tricinctum (20), oxysporum (10) 20 0
42 Akcent Prostéjov 0,15 tricinctum (20) 20 20
47 Nordus Plzefi-jih 0,16 oxysporum (5) 30 0
65 Akcent Nymburk 0,21 tricinctum (5), poae (5) 20 0
69 Akcent Klatovy 0,17 tricinctum (10), poae (5)1 0 0
75 Akcent Kromériz 0,51 oxysporum (5), poae (20) 50
86 Amulet Svitavy 3,77 graminearum (45) 0 0
103 Akcent Prerov 0,08 tricinctum (5), poae (10) 30 0
122 Tolar Olomouc 0,08 tricinctum (10), poae (5) 30 0
131 Akcent Trebi¢ 0,05 0 20 0
139 Akcent Nymburk 0,19 graminearum (5), tricinctum (5), oxysporum (5) 20 0
146 Kompakt Plzen-sever 0,18 tricinctum (10), poae (10) 10 0
149 Nordus Domazlice 0,08 0 20 5
154 Akcent Blansko 0,22 tricinctum (20),0xysporum (10), F. spp. (5) 20 10
172 Akcent BeneSov 0,42 tricinctum (10), graminearum (5), avenaceum (5), 20 10
177 Akcent Olomouc 0,88 graminearum (20), tricinctum (20), avenaceum (5) 20 0
180 Amulet Beroun 0,12 poae (5) 20 5
186 Kompakt Rokycany 0,24 oxysporum (5) 03 0
210 Akcent Kutna Hora 0,14 tricinctum (15) 10 0
214 Amulet Prostéjov 0,03 tricinctum (5) 20 20
216 Akcent Jindf.Hradec 0,19 graminearum (5), culmorum (5), sterilni mycelia 0 5
245 Akcent Litomefice 0,09 fricinctum (5), poae (5), oxysporum (5) 20 10
337 Krona Novy Jigin 0,54 avenaceum (5), oxysporum (5), poae (40) 0 5
506 Akeent Prachatice 0,06 tricinctum (5), oxysporum (5) 30 0
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Pfi porovnani vysledkud dvou metod stanoveni obsahu DON
(ELISA a GC) bylo zjisténo, ze obé& metody jsou navzajem
kompatibilni (obr. 3).

Vysledky monitoringu obsahu DON v odrtidové deklarova-
nych vzorcich z riznych okresti CR ze sklizné 2001 jsou uve-
deny v tab. 2. Vzorky odridy Akcent tvofily vice nez polovinu
vSech testovanych vzork( vzhledem k tomu, Ze jesté v roce
2000 byl v CR péstovan na nejvétsi rozloze. DON byl metodou
ELISA detekovan ve vSech vzorcich, jeho obsah se pohyboval
v rozmezi od 0,03 (Amulet Prostéjov) do 3,77 ppm (Amulet Svi-
tavy). Limitni hodnota DON v zrnu 2 ppm byla pfekroéena
pouze v jednom pfipadé u vySe uvedeného vzorku Amulet (Svi-
tavy). Dal$i vzorek Krona (Prostéjov) vykazal hodnotu obsahu
DON 1,89 ppm, ktera se jiz blizi limitni hodnoté dané vySe uve-
denou vyhlaskou Ministerstva zdravotnictvi. Celkové v daném
souboru byl priimér obsahu DON 0,4 ppm, coz neni podle na-
8eho nazoru hodnota zcela zanedbatelna. Podobny prizkum
byl proveden i ve vzorcich odrid jemene ze sklizné 2000 [17].

Z tab. 2 je patrné, ze prevladajici toxinogenni druh na jar-
nim jeémeni v roce 2001 byl Fusarium graminearum. Zachyt
uvedeného druhu se shoduje s vy3Simi hladinami DON, ¢imz
se potvrzuje, ze mykologickd kontrola u vSech uvedenych
vzorkl je nutna. Stejné tak je tato kontrola dulezita pro sle-
dovani zmény spektra druhl rodu Fusarium v jednotlivych le-
tech, které je zavislé nejen na prabéhu pocasi, padnich pod-
minkach, slozeni odriidového spektra jarniho je¢mene,
rostlinnych zbytcich na poli, ale i na dalsich faktorech, z nichz
mnohé mohou byt dosud neznamé. Rovnéz je ziejmé, Ze to-
xinogenni druh Fusarium culmorum byl v lofiském roce ,na-
hrazen® dal$im toxinogennim drunem Fusarium graminearum,
ktery je stejné silnym producentem mykotoxint, zviasté DON.
Kvalitativni i kvantitativni vyhodnoceni zachytu toxinogenniho
druhu se shoduje s produkci mykotoxinu, i kdyz v nékterych
pfipadech byl zachyt rodu Fusarium nizsi, coz bylo dano vy-
skytem sterilnich mycélii. Tato sterilni mycélia mohou byt ve
skuteénosti nesporulujici houbou rodu Fusarium, coz v naSem
pfipadé nebylo ovéfovano (napf. vyvolanim sporulace plso-
benim UV svétla).

Po umélé infekci odriid jeémene v polnich pokusech v ZVU
Kroméfiz druhem Fusarium culmorum pfevladly v letech 2000
— 2001 jiné druhy nez infikovany druh — v roce 2000 Fusarium
poae, v roce 2001 Fusarium tricinctum. Uvedené druhy patfi
k atoxinogennim nebo slabé toxinogennim druhim rodu Fu-
sarium. V literatufe jsou uvadény spise jako ,pionyrske" druhy,
které osidluji napadené organy rostlin pfed invazi toxinogen-
nimi druhy (F culmorum, F. graminearum). O uspésnosti
umélé infekce rozhoduji zvlasté podminky pocasi (teplota a re-
lativni vihkost vzduchu).

4 ZAVER

Z uvedenych vysledkl je zfejmé, Ze je tieba ve vyzkumu
a Slechténi studovat faktory, které ovliviuji rezistenci jednotli-
vych genotypl k napadeni houbou a nasledné akumulaci my-
kotoxinu a hledat genetické zdroje odolnosti proti uvedenému
patogenu. Souc¢asné je vdak nezbytné monitorovat obsah fu-
sariovych mykotoxint bezprostfedné po sklizni, zvlasté z pre-
dem vytypovanych problematickych ploch.
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A comparison of the results obtained by two methods of
DON determination (ELISA and GC) indicated the compatibi-
lity of both methods (Fig. 3).

Tab. 2 shows the results of DON content monitoring in vari-
ety declared samples from several districts of the CR from 2001
crop. The samples of Akcent variety accounted for more than
a half of all tested samples because still in 2000 this variety was
grown on the largest area in the CR. DON was detected by
ELISAin all samples, its content ranged from 0.03 (Amulet Pros-
téjov) to 3.77 ppm (Amulet Svitavy). The limit value for DON in
grain 2 ppm was exceeded in one case only in the above-men-
tioned sample Amulet (Svitavy). Another sample Krona (Pros-
téjov) had the DON value 1.89 ppm that approaches the limit
value laid down by the Decree of the Ministry of Health. DON
content in the given set was 0.4 ppm in general; we are con-
vinced that it is not a negligible value. A similar survey was car-
ried out in the samples of barley varieties from 2000 crop [17].

Tab. 2 documents the prevalence of Fusarium graminea-
rum as a toxicogenic species in spring barley in 2001. The
capture of this species coincides with higher content of DON,
which confirms that a mycological examination is necessary
in all samples. This examination is also important to study
changes in the species spectrum of the genus Fusarium in
particular years that depends not only on weather and soil
conditions, composition of the spectrum of spring barley va-
rieties, plant residues in the field, but also on other factors,
many of which can be unknown yet. It is obvious that the to-
xicogenic species Fusarium culmorum was “replaced” in the
last year by another toxicogenic species Fusarium graminea-
rum, which is an identically strong producer of mycotoxins, es-
pecially DON. Qualitative and quantitative evaluation of the
capture of a toxicogenic species coincides with mycotoxin pro-
duction even though the capture of the genus Fusarium was
lower in some cases due to the presence of sterile mycelia.
These sterile mycelia can basically be a nonsporulating fun-
gus of the genus Fusarium, but this was not verified in this
case (e.g. initialization of sporulation by UV light).

After the inoculation of barley varieties in field trials in Kro-
méfiz ARI, Ltd. by Fusarium culmorum other species prevai-
led in 2000 — 2001 than the inoculated species — Fusarium
poae in 2000 and Fusarium tricinctum in 2001. The two latter
species are atoxicogenic or weakly toxicogenic species of the
genus Fusarium. They are reported as “pioneer” species in ag-
ricultural literature that colonize infected organs of plants before
the invasion of toxicogenic species (F culmorum, F. graminea-
rum). The success of inoculation is determined by weather con-
ditions first of all (air temperature and relative humidity).

4 CONCLUSION

The results document that research and breeding should fo-
cus on the study of factors influencing the resistance of parti-
cular genotypes to fungal infection and subsequently the accu-
mulation of mycotoxins, and genetic resources of resistance to
the pathogen in question should be sought. It is also necessary
to monitor the content of Fusarium mycotoxins immediately af-
ter harvest, especially in problematic fields identified before-
hand.
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Sykorova, S. — Papouskov4, L. — Sip, V. — Chrpova, J. — Hysek, J.
— Sychrova, E.: Obsah fusariovych mykotoxinu v odridach jar-
niho jeémene (uméla a prirozena infekce). Kvasny Prum. 48, 2002,
€. 6, s. 149-153.

Kvantitativni imunochemickou metodou ELISA byl stanoven obsah
DON ve vzorcich odrid jarniho jeémene uméle infikovanych Fusa-
rium culmorum v letech 2000 (12 odrud) a 2001 (19 odrid). Obsah
DON se ve vzorcich ze sklizné 2000 pohyboval v rozsahu 5,1 (Fo-
rum)—19,1 ppm (Jersey) s primérem 9,7 ppm, ze sklizné 2001 v roz-
sahu 1,3 (Madeira) — 8,2 ppm (Cl.4196) s primérem 3,8 ppm. V dal-
§im souboru 32 vzork( odrid jarniho jeémene z provoznich ploch z 24
okresti CR ze sklizné 2001 byl rovnéZ stanoven obsah DON a me-
todou mykologicky sledovanych zrn provedena mykologicka kontrola
pro urceni druhu houbového patogena. DON byl metodou ELISA de-
tekovan ve vSech vzorcich tohoto souboru v rozmezi od 0,03 do 3,77
ppm, pramérny obsah &inil 0,4 ppm, limitni hodnota byla pfekroéena
pouze v jednom pfipadé. Pfevladajici toxinogenni druh na jarnim jec-
meni v roce 2001 byl Fusarium graminearum, jehoz zachyt se sho-
doval s vysSimi hladinami DON. Dale bylo zjisténo, Ze metoda ELISA
a metoda GC pro stanoveni DON jsou navzajem kompatibilni.

Sykorova, S. — Papouskova, L. — Sip, V. — Chrpova, J. — Hysek, J.
— Sychrova, E.: Content of fusarium-mycotoxins in some spring
barley varieties (artificial and natural infection). Kvasny Prum. 48,
2002, No. 6, pp. 149-153.

A quantitative immunochemical technique ELISA was used to de-
termine DON content in samples of spring barley varieties inoculated
by Fusarium culmorum in 2000 (12 varieties) and 2001 (19 varieties).
DON content in the samples from 2000 crop ranged from 5.1 (Forum)
to 19.1 ppm (Jersey) with average 9.7 ppm while the range of DON
content in 2001 crop was from 1.3 (Madeira) to 8.2 ppm (CI1.4196) with
average 3.8 ppm. DON content was also determined in another set of
32 samples of spring barley varieties from fields in 24 districts of the
CR from 2001 crop and a mycological examination was made using
the method of mycologically monitored grains to identify the species
of fungal pathogen. ELISA detected DON in all samples of this set; its
content ranged from 0.03 to 3.77 ppm, average content was 0.4 ppm,
the limit value was exceeded in one sample only. Fusarium gramine-
arum was a prevailing toxicogenic species in spring barley in 2001; its
capture coincided with higher levels of DON. It was stated that ELISA
and GC were compatible methods for DON determination.

Sykorova, S. — Papougkova, L. — Sip, V. — Chrpova, J. — Hysek, J.
— Sychrova, E.: Gehalt der Fusarium-verursachten Mykotoxine
in den Sommergerstensorten (kiinstliche und natiirliche Infek-
tion). Kvasny Prum. 48, 2002, Nr. 6, S. 149-153.

Mittels der quantitativen immunochemischen Methode ELISA
wurde der DON-Gehalt in Sommergersteproben, die kiinstlich durch
Fusarium culmorum in den Jahren 2000 (12 Sorten) und 2001 (19
Sorten) infiziert waren, bestimmt. Der DON-Gehalt bewegte sich in
den Proben aus der Ernte 2000 zwischen 5,1 (Forum) und 19,1 ppm
(Jersey) mit dem Durchschnitt 9,7 ppm, in den Proben aus der Ernte

2001 zwischen 1,3 (Madeira) und 8,2 ppm (Cl.4196) mit dem
Durchschnitt 3,8 ppm. In einer weiteren Garnitur von 32 Sommer-
gerstenproben aus Betriebsflachen in 24 Bezirken der CR aus der
Ernte 2001 wurde gleichfalls der DON-Gehalt bestimmt und mittels
der Methode der mykologisch verfolgten Korner die mykologische
Kontrolle zur Bestimmung des Pilzpathogens durchgefiihrt. DON
wurde durch die ELISA-Methode in allen Proben dieser Serie nach-
gewiesen in dem Bereich von 0,03 ppm bis 3,77 ppm, der
durchschnittliche Gehalt betrug 0,4 ppm; der Limitwert wurde in ei-
nem einzigen Fall Gberschritten. Die Uberwiegende toxinogene Art
auf der Sommergerste war im Jahr 2001 Fusarium graminearum, sein
Vorkommen stimmte mit den héheren DON-Werten Uberein. Im wei-
teren zeigten die Ergebnisse die Kompatibilitat der Methoden ELISA
und GC fiir die DON-Bestimmung.

CuikopoBa, C. - Manoywkoea, /1. - LLun, B. - Xpriosa, 1. — Mbicek, N.-Chixposa,
E.: Copgepxanue ¢ycapvoBbIX MWKOTOKCMHOB B COpTax POBOTO SYMEHs
(uckyccTeeHHas W npupoaHas uHgekuus). Kvasny Prum. 48, 2002, Ho. 6, cTp.
149-153.

Konu4ecTBEHHLIM UMMYHOXMMUYECKUM MeTofom ELISA 6bino onpepenewo
copepxadve DON B o6pasyax COPTOB SPOBOTO SYMEHS  WMCKYCCTBEHHO
3apaxeHHelx Fusarium culmorum 8 2000 r. (12 copTos) u 2001 r. (19 copTos).
Copepxcanne DON e o6pasiax ypoxas 2000 r. Haxogunock B Npeaensx 5,1 ppm
(mr/kr) (Forum) - 19,1 ppm (Jersey) co cpepHei Benuunton 9,7 ppm. Cogepmaqie
DON B o6pasuax ypoxasa 2001r. Haxoaunoce & npeaensx 1,3 ppm (Madeira) - 8,2
ppm (Cl.4196) co cpepnen senuunHoi 3,8 ppm. B cnepyiowed konnekumu 32
06pa3Los ApoBOro AYMeHs U3 24 ofnacteit Beipawmeanus B YP ypoxas 2001 r.
6bino Takxe onpegenexo copepane DON ¥ METOAOM MUKONOTUYECKM MCCIe-
fAyeMmblx 3epeH GbiN NPOBEAEH MUKONOrM4ECKMA KOHTPONb C LIENbio Onpeasnexus
copta rpubHoro natoreda. DON 6ein fetextupoBad metogoM ELISA Bo scex
o6pasauax aToi konnekuwvu B npepenax ¢ 0,03 fo 3,77 ppm, cpeHee cofepaque
coctaguno 0.4 ppm, npefensHan BenWyuHa GbiNa NPEeBbILIEHA TOMLKO B EuH-
cTBEHHOM cnyyae. Ha ypoxae 2001 r. npeo6napano nosenexue Fusarium grami-
nearum, 3axeat KOTOpOro coenapan ¢ 6onee Buicokumu ypoeHamu DON. [anee
6eino onpepeneHo, 4to MetoAsl ELISA w GC gna onpepenequs DON B3aumHO
COBMECTUMB.
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