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Abstract: Problem statement: The objective of this study was to examine théuarice of the type |
host resistance and pathogen variation with resfmectycotoxin and aggressiveness, on infection,
FHB disease development and mycotoxin accumulation planta. Approach: Greenhouse
experiments wereconducted utilizing a spray inoculation method. eFigingle isolates of-.
graminearum were tested. Three wheat cultivars were used; PAlgaoderately resistant), 2375
(moderately susceptible) and Wheaton (susceptiBliepnthesis spikes were spray inoculated to run
off with inoculum at the concentration of 10,000iba mI*. Inoculated whole spikes were sampled
at different growth stages up to soft dough. Kesredl sampled spikes were dissected from the spike
and analyzed for mycotoxinResults: The highest FHB severity and mycotoxin accumutatizas
observed in the susceptible cultivar Wheaton. Thadgpxynivalenol (DON) did not peak and decline
in all experiments, when a peak in the DON conteas present it was earlier in 2375 (early milk)
than in either Alsen (early dough) or Wheaton (latkk). Though the isolates did not rank similairty

all experiments and in all cultivars, generallylédes Butte86Ada-11 and B63A were more aggressive
and isolates 49-3 and B45A were less aggressiveerims of disease severity and mycotoxins
accumulation. The levels of 15-acetyldeoxynivalei@ehcetyldeoxynivalenol and nivalenol were less
than 4.5, 0.8 and 0.3% to that of DON in a givemia. Conclusion: DON levels appear to provide a
more precise measure of mycotoxin contaminationgafin. The use of mixtures of isolates,
representative of the local population, in resisgaacreening appears advisable in order to aveid th
misinterpretation of a cultivar’s resistance witle tuse of single isolate. Screening of cultivakslyi
requires both greenhouse and the field testing.

Key words: Fusarium Head Blight (FHB), deoxynivalenol, nivadénacetyldeoxynivalenol, type |
resistancel-usarium graminearum, mycotoxin contamination

INTRODUCTION turn color to that of mature heads (Johnson and
Dickson, 1921). Grain either does not form, or doels

Fusarium Head Blight (FHB) in North America is develop fully, in infected spikes. Fusarium-infette
primarily caused by F. graminearum Schwabe grain tends to be shriveled with light test-weigimd
[teleomorphGibberella zeae (Schwein) Petch] (Baét kernels which exhibit weak dough properties and
al., 2001; Parnet al., 1995; Schroeder and Christensenunsatisfactory baking quality. Thus FHB makes
1963). The infection and colonization of wheat hy F marketing and processing of the grain difficult (s
graminearum is favored by warm temperature anctal., 1996; Wangt al., 2005).
extended periods of moisture around anthesis. s f A range of mycotoxins, including deoxynivalenol
symptoms of FHB, water soaked lesions 2-3 mm in(DON), 15 acetyldeoxynivalenol (15 ADON), 3
length, appear (Atanasoff, 1920) within 4 days ofacetyldeoxynivalenol (3 ADON) and nivalenol (NIV)
infection under favorable conditions in floret and has been reported to be produced by F. graminearum
spread to the rachis adjacent to it (Pastryal., 1995; infected tissues (Nasst al., 2006). Mycotoxins are
Wiese, 1987). Vascular occlusion is common inhazardous to human and animal health and overaste p
susceptible cultivars following infection of thechhs  decade wheat has routinely tested positive for mbst
(Atanasoff, 1920, Bai and Shaner, 1996) and results these mycotoxins several wheat growing regions
the death of tissues above the infection point,ctvhi (McMullen et al., 1997). Though the role of DON in
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the aggressiveness of individual isolates is ndity fu consisted of five replications with a replication
understood, it appears that DON is not essential foconsisting of two pots, each with five plants, thref
pathogenesis (Dyegt al., 2005; Proctoet al., 1995). which were inoculated. Three wheat cultivars vagyin
Absence of DON irF. graminearum conidia indicates in terms of their resistance to FHB were used & th
that it is not essential to the initial infectiorf the ~ experiment. The Moderately Resistant (MR) cultivar
wheat plant (Evanet al., 2000). Production of DON in Alsen, previously identified as a source of FHB
infected cereals has been reported to start bet@éen resistance derived from the Chinese wheat Sumai 3;
hours (Cheret al., 1996) and four days (Savaetal., 2375, a Moderately Susqeptlble (MS) cultivar with a
2000) after infection. Miller and Young (1985) rejzul non-Asian source of resistance; and .Wheaton which
that DON accumulation continues for about six Weeksserlved azg tgesfuzscgptlbl&'&:gecﬁ E'ggAS'n%lerstre
after infection and then declining before reaching Ic;c’folftesra(mir;ea’\rum Wergttl?sed ir? adc’iition toag mock-)
constant level before harvest. A similar peak inNDO inocﬁlgted control

followed by a decline toward grain maturity, hasibe '

) . Seven plants per pot were planted in a soil-less
reported in barley (Prorat al., 1999) and in naturally growing media in magnum square plastic pots and

infected wheat fields (Scoét al., 1984). Some studies intained in the greenhouse at 20-23°C. In addito
have indicated that DON begins to decline eveniarl naiyral daylight, 16 h of supplemental light (Luenal
than six weeks after inoculation (Culletral., 2007). high pressure sodium lamp, LU400/Eco S51; mean
Schroeder and Christensen (1963) described twgmens: 45000; Osram Sylvania Ltd., Denvers, MA),
components of physiological resistance to FHB. Thestarting at 0500 and ending at 2100, was provided.
first of these is known as Type | resistance WHEh \hen the plants were at 3-4 leaf stage (GS 14, iZado
defined as resistance to initial infection by tlathpgen ¢t al., 1974), pots were thinned to five plants per pot
and the second, type Il is defined as resistane®sly and fertilized with Osmocote (14-14-14 N-P-K; 5.8 g
the spread of infection within the spike. Type Iper pot; The Scotts Company, Marysvile OH). Plants
resistance is detected by spray-inoculating heads a were watered every 2-4 days as necessary.
measuring the FHB incidence at early stages of |noculum was prepared by culturingusarium
infection. Type Il resistance is generally detecld splates in mung bean agar (MBA) for seven daysund
assessing the spread of infection up and downvi@ilig  flyorescent and UV lights (12 h: 12 h light: dasicke)
the point-inoculation of a centrally located floieta  at room temperature (22- 24°C) as described byaBaut
spike. Wheat lines may possess either type | or 1{2010). On the seventh day, conidia were harvested
individually or in combination (Schroeder and ca, 10 ml of Millipore filtered water per plate as
Christensen 1963). Spray inoculation method is Wsed described earlier. The resulting spore suspensi@ns
breeding programs to evaluate large host populstion  adjusted to a concentration of 1X1€pores mt and
field nurseries and in the greenhouse evaluationtype  stored in 20 ml Wheaton® polyethylene liquid

| resistance (Rudet al., 2001). scintillation vials (Wheaton Industries Inc., Mille,
Other physiological resistances have been proposegy) at -80°C until needed.
including; resistance to kernel infection (Mestesha The treatments included five isolates &F

1995, l\/!esterhézy.et al., 1999), FHB tolerance g aminearum and a mock-inoculated water control. Six
(Mesterhazy 1995, Mesterhazgt a., 1999) and piimary spikes per replication were inoculated dach

resistanc_e to toxin ac_cumulation (M”!H a., 1985): isolate and the control. Prior to use inoculum tasved
Irrespective of the resistance mechanism, FHB teggis and diluted to 10,000 macroconidia “nl Selected

wheats are generally reported to be associatedavitbr rimarv_heads were inoculated with a wered
levels of DON than susceptible wheat (Mesterteizy., girbrus}; (Model VL, Paasche® Airbrusﬁmé:ompany,

2003; Milleret al., 1985). ; .
The objective of this study was to examine the.Ch'C&gO' IL) ‘until run off. Inoculated plants were

- ; incubated in a dew chamber (100% relative humidi6y;
l/nallclrlijaetinocrf Ofv\firt]ﬁ typ:gslpg(;st rS)SISta;:]];SOﬁ&?npatg%%eh fluorescent light) for 72 hours. Following thewde

aggressiveness, on infection, FHB diseaseoeric’d' _plants were returned to the greenhouseeeThr
development and mycotoxin accumulation in planta. noculation dates were needed to accommodate the
variation in anthesis among the cultivars.
MATERIALSAND METHODS Inoculated spikes were sampled at mid anthesis,
watery ripe, early milk, late milk, early dough asoft
Two series of greenhouse experiments weralough stages (GS 65, 71, 73/74, 77/78, 83 and 85/86
established in a randomized complete block destgn aespectively). The total number of spikelets peikesp
the Saint Paul campus of the University of Minnadot  and the number of symptomatic spikelets per spikeew
spring 2007 and fall 2008. Each greenhouse expatime assessed visually and used to calculate FHB sgverit
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Whole heads were sampled and stored in plasticdtags Neither isolate consistently resulted in higheB~H
20°C. Kernels were separated manually from all theseverities across different growth stages in thevens
sampled spikes. Kernels from the spikes from & fi oyamined. In run 1, isolate 49-3 generally resuited
replications were bulked and ground in a mortar andne |oyest FHB severity at all growth stages in 237
pestle W't.h liquid nitrogen. Grour_ld Samples werptlat and Wheaton and isolate B45A resulted in the lowest
-20°C until prepared for mycotoxin analy3|s._ . FHB severity in Alsen. In Wheaton in run 1, except
. Samples were _analyzed for m_yco_toxm following isolates 49-3 and B45A at early dough (GS 83) &hd 4
Mirocha (1998) with some modifications. Samples "' e 40 0h (s 85/36), all isolates resultetid0%
were separated into two categories; those weighihg FHB severity at early dough (GS 83) and soft dough
t 1 d th ighing2-5 t 2). Th |
gro(sg durzz fz;r: samOTee \:V:Igr;rt]%n forgth(zetwo)s emsesv (GS 85/86) stages. In run 2, isolate Butte86Ada-11
P pie prep resulted in the least FHB severity in all cultivarsd at

same but with different volumes of chemicals. . .
0,
Set 1/2 samples were extracted in 4 ml /20 mP” sampling dates. No isolate generated 100% FHB

acetonitrile: water (84:1 v:v) extraction solveny b severity in Alsen. AII_isoIates except for E?utt_e&ﬁﬁll
shaking for 1/ 2 hours, respectively. The extraetsw and BE3A resulted in 1(.)0% FHB s_everlty in 2375 by
filtered through a column packed with C18: aIuminumearly dough (GS 83). Slm_|larly, allisolates eXC“.‘m .
oxide (1:3). One milliliter of the filrate was Butte86Ada-11 resulted in 100% FHB severity in
e . . Wheaton by early dough (GS 83).
evaporated under nitrogen. Dried samples were 2 .
derivatized by the additi f 25 100 of TMS The FHB severities observed, when combined
eriva ItzeTMSyI'TI\jCZ 1'(')(();_‘10 hak QOf 010 inut across isolates, were higher in Wheaton (run 1B,
reagent (TMSI:-TMCS, 100:1), shaken for 10 minutes 2; 18 100%) and 2375 (run 1: 35-100%, run 2: 62
followed by addition of 10Qul = ml Mirex isooctane  1009,) than Alsen (run 1: 25 82%, run 2: 50 99%). At
solution (4mg L) and 200ul™ ml HPLC water and  earlier growth stages (up to early milk) FHB setiesi
vortexed. The upper transparent isooctane layer wagere similar in all three cultivars. From late m{S
then transferred to a GC vial. The derivatized Sofu  77/78), the FHB severities observed in 2375 and
was analyzed using GC MS. Concentrations of DONWheaton were statistically similar and both cultiva
3-ADON, 15-ADON and NIV in samples were generally had sig.nificantly higher FHB severitidgn
determined based on the calibrated standards. Alsen. FHB severity often reached 100% by earlygifou
Data for FHB severity, DON and 3-ADON were Stage (GS 83) in 2375 and Wheaton.
natural log transformed to achieve homoscedasticity
Data for 15-ADON and NIV were analyzed Deoxynivalenol: DON was detected in the initial
untransformed. Data were analyzed using the PROE2MPling at kernel watery ripe stage (GS 71). Nohe

MIXED procedure for randomized complete block the isolates consistently resulted in the highesthe
design in SAS v 9.0 (SAS Institute, Cary, NC) Datalowest DON levels in all treatment combinationg(F).

from different runs were analyzed separately agihe Since the replicated samples were bulked before DON

- . ) analyses, statistical difference between isolatesach
were significantly different. Means were separal_enhg cultivar could not be analyzed. When data were
LSD and the outputs were letter grouped using SAombined across cultivars, isolates 49-3 and B45A

macrocode PDMIX800 (Saxton, 1998). Spearman rankenerally resulted in significantly lower DON lesel
correlation analyses were carried out using PRO®RO compared to the other isolates in run 1. Similarly,
in SAS. Graphs were created using OriginPro 8.1 SR@olates Butte86Ada-11 and B45A resulted in
(OriginLab Corporation, Northampton, MA). significantly lower levels of DON in run 2. Isolate
Butte86Ada-11 and 81-2 in run 1 and isolate 49-3 in
run 2 generally produced in the highest DON levels
all cultivars at all growth stages. DON peakeditite
late milk (GS 77/78) or early dough (GS 83) and
Disease severity. Visual symptoms of FHB hadthen declined in all cultivar and isolate treatnsent
developed by the end of anthesis (GS 68/69) in allvith exceptions.
cultivars examined though the FHB severities were  The DON levels were generally higher in Wheaton
recorded from watery ripe stage (GS 71). By GS 71(run 1: 12 543 pg g, run 2: 5 695 pg g and 2375 (run
high FHB severities were observed in all threel: 15 425 pgd, run 2: 95 782 ugQ than Alsen (run 1:
cultivars (Fig. 1). 3 94 pg ¢ run 2 11 329 ug 9.
233
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Fig. 1: Fusarium head blight (FHB) severity (%) eb&d 0 dai (mid anthesis), 7 dai (kernel watepg)i 11 dai
(early milk), 14 dai (late milk) and 21 dai (eadgugh) and 30 dai (soft dough) in spikes of Alser<),
2375 (- - -) and Wheaton (- —) spray inoculated with five isolates (Butte86AtH 81-2, B45A, B63A
and 49-3) ofF. graminearum. The first and the second runs of the greenhouperanents are indicated
by the closed and the open symbols, respectively
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Fig. 2: Deoxynivalenol (DON, pgd detected 0 dai (mid anthesis), 7 dai (kernel watge), 11 dai (early milk), 14
dai (late milk) and 21 dai (early dough) and 30 @aift dough) in kernels from spikes of Alsen (93—
2375 (- — -) and Wheaton ¢~ -) spray inoculated with five isolates (Butte86Atlh 81-2, B45A, B63A
and 49-3) of-. graminearum. The first and the second runs of the greenhoxgeraments are indicated by
the closed and the open symbols, respectively
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Table 1: 15-acetyldeoxynivalenol (15-ADON, pd) devels detected at GS 71, 73/74, 77/78, 83 af@68h three wheat cultivars (Alsen, 2375,
Wheaton) spray inoculated with fi¥e graminearumisolates and a water control in the greenhouserargnt run 1
15-acetyldeoxynivalenol (15-ADON)

Sampling days after inoculation (DAI)

GS71 GS 73/74 GS 77/78 GS 83 GS 85/86
Alsen

Isolates Hg g Rank Hg gt Rank g g Rank pggt Rank ug gt Rank
Control 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1
Butte86* 0.42 4 0.45 4 0.00 1 0.00 1 0.00 1
81-2 0.43 5 0.28 3 0.39 3 0.00 1 0.00 1
B45A 0.15 2 0.00 1 0.00 1 0.00 1 0.00 1
B63A 0.48 6 0.23 2 0.22 2 0.00 1 0.00 1
49-3 0.39 3 0.00 1 0.00 1 0.00 1 0.00 1
Avg."” 0.37 nf MY 0.19mM 0.12nM 0.00o0M 0.000M

2375
Control 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1
Butte86 0.26 2 0.72 5 0.00 1 5.40 3 3.70 6
81-2 0.32 3 0.84 6 0.00 1 7.10 4 2.20 5
B45A 0.00 1 0.14 2 0.33 3 1.00 2 1.00 3
B63A 0.54 5 0.62 4 0.16 2 0.00 1 2.00 4
49-3 0.43 4 0.34 3 0.42 4 0.00 1 0.91 2
Avg. 0.31mN 0.53 m MN 0.18nN 2.70 n MN 19

Wheaton
Control 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1
Butte86 0.21 4 0.64 4 0.36 2 10.40 5 6.50 3
81-2 0.45 6 1.10 5 14.00 3 10.00 4 10.20 5
B45A 0.14 2 0.30 2 0.00 1 8.40 3 3.40 2
B63A 0.19 3 0.39 3 0.00 1 6.20 2 8.10 4
49-3 0.25 5 0.30 2 0.00 1 0.00 1 0.00 1
Avg. 0.25mO 0.55m NO 2.87mN 7.00mM 5 M
Mear 031T 042T 1.06T 3.23S 2.53S

* Means followed by the same lowercase letter withitolumn in each sampling date and cultivar atesigmificantly different at P < 0.05,
Means followed by the same uppercase letter wighiaw in each cultivar are not significantly diffet at P < 0.05.* Isolate Butte86Ada-11,
Average (sampling days after inoculation meansiwigach cultivar excludes water treatmén¥)eans (combined across isolates) followed by
the same uppercase letter within column in eactplagndate are not significantly different at P 8 Sampling days after inoculation mean
value combined across cultivars and isolt8ampling date means (combined across isolatesultidgars) followed by same uppercase letter
within a row are not significantly different at F0Os05

Generally DON levels were higher in samplingslisolate 49-3 produced higher 15-ADON levels thaa th
after early milk stage than at kernel watery ri@&(71).  other isolates in run 2. No specific isolate wae th
The levels of DON detected in all three cultivarslowest 15-ADON producer in run 1, but in run 2 &tel
examined reached the highest level either at eligh  Butte86Ada-11 consistently resulted in the leasbamh
stage (GS 83) or before that and then declineadfier.  of 15-ADON. None of the isolates produced 15-ADON
However, these declines observed in DON levels were Alsen at early dough stage and afterwards.
not statistically significant except Alsen in run 1 When combined across isolates, Wheaton (run 1:

0-14 pg @, run 2: 0-14 pg g) and 2375 (run 1: 0-7 pg
g™, run 2: 1-34 pg @) had higher levels of 15-ADON
15-Acetyldeoxynivalenol: 15-acetyldeoxynivalenol compared to Alsen (run 1: 0-1 pg-grun 2: 0-3 ug
was detected by kernel watery ripe stage (GS 7a)lin g). Though Wheaton had higher levels of 15-ADON
cultivars examined (Tables 1-2). The levels of 15-in run 1, 2375 had higher levels of 15-ADON in in
ADON were not more than 4.5% of the DON levels The levels of 15-ADON in Alsen in run 1 declinedeaf
; - early dough (GS 73,74), but continued to increasd u
de'[e'lc'theoduIgnhanglr\::ae r;fs ?hrzpzfc;lates consistently resuted soft dough stage -(GS 85/86) in run 2. In 2375 évels
) ) ’ of 15-ADON declined either after early dough (GS 83
the highest level of 15-ADON in all cultivars ora@t 1) or increased until soft dough stage (GS 85/8
growth stages, 81-2 was generally a higher 15-ADONun 2). In Wheaton, 15-ADON levels increased until
producing isolate, especially in Wheaton in run 1.early dough (GS 83) and declined thereafter.
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Table 2: 15-acetyldeoxynivalenol (15-ADON, pid)devels detected at GS 71, 73/74, 77/78, 83 a@6ah three wheat cultivars (Alsen, 2375,
Wheaton) spray inoculated with fi¥e graminearumisolates and a water control in the greenhousererpnt run 2

15-acetyldeoxynivalenol (15-ADON)

Sampling days after inoculation (DAI)

GS71 GS 73/74 GS 77/78 GS 83 GS 85/86
Alsen

Isolates ugd Rank ug g Rank ug o Rank  pgd Rank ug o Rank
Control 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1
Butte86* 0.38 2 0.07 2 0.03 2 0.05 2 0.01 2
81-2 1.61 5 0.36 3 0.38 5 0.45 5 2.56 4
B45A 0.90 4 0.49 4 0.22 3 0.63 6 0.99 3
B63A 0.47 3 0.70 5 0.26 4 0.42 4 2.61 5
49-3 1.76 6 1.65 6 1.66 6 0.12 3 3.14 6
Avg.” 1.02mM 0.65mM 051 nM 0.34nM 1.86o0M

2375
Control 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1
Butte86 1.29 3 3.01 4 4.08 2 341 2 5.10 2
81-2 2.92 5 3.88 5 18.68 6 10.73 5 16.74 5
B45A 1.52 4 0.86 2 9.60 3 9.18 4 8.12 4
B63A 1.27 2 2.04 3 11.67 4 6.75 3 6.55 3
49-3 9.78 6 11.14 6 13.41 5 13.18 6 33.75 6
Avg. 3.35mO 419mO 11.49 m MN 8.65mN M

Wheaton
Control 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1
Butte86 0.09 2 0.28 2 0.48 3 3.17 2 5.90 2
81-2 0.37 5 0.76 5 1.18 4 11.20 4 9.05 4
B45A 0.15 3 0.75 4 0.29 2 5.70 3 7.47 3
B63A 0.33 4 6.19 6 9.39 6 12.26 5 10.85 6
49-3 0.41 6 0.69 3 9.35 5 14.31 6 9.47 5
Avg. 0.27mO 1.73 m NO 4.14nN 9.33mM 8ol
Meart 1550 2190 5.38 N 6.11 MN 8.15M

* Means followed by the same lowercase letter withaolumn in each sampling date and cultivar atesigmificantly different at P < 0.05.

Y Means followed by the same uppercase letter wihiow in each cultivar are not significantly diffat at P < 0.05.* Isolate Butte86Ada-11.
Average (sampling days after inoculation meansiwigach cultivar excludes water treatmért)eans (combined across isolates) followed by
the same uppercase letter within column in eactplagdate are not significantly different at P 8 Sampling days after inoculation mean
value combined across cultivars and isolatBampling date means (combined across isolatesultidars) followed by same uppercase letter
within a row are not significantly different at FO<05

3-Acetyldeoxynivalenol: 3-acetyldeoxynivalenol was detected by kernel watery ripe stage (GS 71) in all
detected by kernel watery ripe (GS 71) except iseAl  cultivars except in Wheaton, where NIV was not
in run 1where 3 ADON was not detected in entiredetected until early milk stage (GS 73/74). Isolate
growth period (data not shown). Whenever 3-ADONButte86Ada 11 produced the least NIV at all growth
was present it was, however, not more than 0.8% oftages in Alsen. Isolate B45A tended to produce the
the DON level in a given sample. No specific iselat least amount of NIV in 2375. Isolates 49-3 and
resulted in the highest or the lowest 3-ADON levials Butte86Ada-11 were the lowest NIV producers in
all treatments. Isolate B45A run 1 in 2375 andased  Wheaton. No specific isolate resulted in the highes
B45A and 49-3 in Wheaton in run 1 did not result inlevels of NIV in all experiments.
detectable levels of 3-ADON. The levels of NIV detected were up to 0.98 |1f g
The ranges of 3-ADON detected were 0-0.5 pgn Wheaton. In Alsen and 2375, the NIV levels wepe
gtin Alsen, 0-1 pg ¢ (run 1) and 0-4 pgg(run 2) to 0.16 and 0.44 pgy respectively. The levels of
in 2375 and 0-3 ug§(run 1) and 0-4 pg g (run 2) NIV detected were not more than 0.3% of the levfel o
in Wheaton. Whenever 3-ADON was present, its levePDON detected in a given sample.
increased significantly at late milk and afterwards
compared to the levels at kernel watery ripe antlyea DISCUSSIOIN
milk stages.
In this study, the variation of an isolates apilio
Nivalenol: Nivalenol was detected only in run 2 (data produce mycotoxin was evidenced by a differential
not shown). NIV was detected in all cultivars andsw accumulation of toxins in the spray-inoculated whea
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heads. Variations in the capacity Bf graminearum  terms of their ability to produce deoxynivalenoltire
isolates to produce DON in sterilized rice cult@e  greenhouse, than the MW 15-ADON sub-population
been reported by Tétet al. (2005). Variability in the  (Galeet al., 2006). Quirin (2010) genotyped all isolates
capa_cny ofF. culmorum isolates to produce DON and ,,sed in this study, except 49-3, classifying isat
NIV in rye has also been reported (Ga@l., 1998). g ;eg6ada-11, B45SA and 81-2 as belonging to the
The ability of an isolate to accumulate DON and itsyyiqvestern (MW) 15-ADON population. Isolate B63A

gemr/:;gi(\alznes%egfflIyivenC(i?srglea;Fe)or]IEjrfgu hv';/rlfgm r;[Ele was identified as belonging to the UMW 15-ADON
99 9 ' 9 9 population. In our study the isolate B63A generally

of isolates in different cultivars varied, the same ) ) .
resulted in the higher DON levels and higher FHB

isolates generally resulted in either higher or dow ) ] ’
levels of mycotoxins across all cultivars examirigis ~ SEVerity than other isolates examined. The resalnf

result reiterates the importance of selecting apgiate ~ OUr Study agrees with Galet al. (2006) in that
isolates for screening of wheat for FHB resistaddee ~ Members of UMW 15-ADON population appear more
use of mixtures of isolates, representative ofltdmal  aggressive than the MW 15-ADON population.
population, in resistance screening appears adeisab However, further study with the inclusion of mulép
order to avoid the misinterpretation of a cultigar’ isolates from UMW 15-ADON population is required
resistance with the use of single isolate. to confirm these preliminary findings.

In the current study all isolates examined produce The three cultivars examined in this study differ
15-ADON, 3-ADON and NIV in addition to the DON. significantly in terms of their resistance to FHB
The concentrations of 15-ADON, 3-ADON and NIV development and mycotoxin accumulation. The
were very low compared to the level of DON. This moderately resistant cultivar Alsen had signifitant
result agrees with Burlakotit al. (2008) where they |ess disease development than either 2375 or Wineato
reported comparatively higher amounts of DONWheaton and 2375 performed similarly with respect t
compared to 15-ADON and 3-ADON. Based on theboth FHB severity and mycotoxin accumulation. At
observed levels of DON, 15-ADON, 3-ADON and the early stages of disease development, 2375
NIV, all five isolates examined in this study woldé  appeared to have accumulated more mycotoxins than
grouped in the 15-ADON chemotype ofF.  Wheaton. This suggests that 2375 may possess some
graminearum as suggested by Mirocha al. (1989). mechanism to either prevent the production or
The F. graminearum isolates which produce DON are accumulation of DON or that it has the ability to
reported as being generally twice as aggressivélds degrade DON and other mycotoxins. Lemmensl.
producers (Cumaguet al., 2004). However, NIV is (2005) reported that some FHB resistant cultivaay m
biologically more important with regard to the dgfef ~ possess mechanisms to metabolize DON and convert
food and feed as it is up to 10 times more toxic toit to deoxynivalenol-3B3-glucopyranoside (D3G). As
animals compared to DON (Mirochet al., 1985). D3G was not tested in this study we are unable to
Despite its comparatively low toxicity, DON is distinguish between reduced toxin production by the
generally produced in higher concentration in wheapathogen and toxin degradation by the host.
grain than NIV. In the current study, the level@®N The levels of DON in infected wheat heads have
appears to be both greater and more stable than tien reported to decline sometime before harvest
levels of either 3-ADON or 15-ADON detected. (Culler et al., 2007; Teich 1989). Miller and Young
Therefore, DON levels appear to provide a morg1985) reported that the level of DON peaked siekge
precise measure of mycotoxin contamination of grain after inoculation and declined after this point iunt

Subgroups of the 15-ADON producing populationharvest. In the current study, a peak and subséquen
of F. graminearum in the upper Midwest have recently decline in DON was observed in all three cultivars,
been identified by Galet al. (2007). The identified although this pattern was not consistently eviderll
sub-population, [Upper Midwestern (UMW) 15-ADON €xperiments. Further, in many cases, the DON
population] is reported to be less diverse, in tewwh accumulation profiles were variable with multiplegiks

the mean number of alleles per locus. gene di rSitand declines being observed throughout the prdagress
P ' 9 YESof the disease. When a peak in the level of DON was

across all loci and pairwise differences between,,,caned in the spray-inoculated experiments, tak p

multilocus  RFLP  genotypes, than the currentlygenerally occurred at early dough (GS 83) in Alaed

predominating 15-ADON mid-western (MW) sub- wheaton and around early milk (GS 73/74) stages in

population. Members of this UMW 15-ADON sub- 2375. The earlier decline in DON levels in 2375 Imig

population were described as being more aggresisive, be due to the presence of a mechanism to detoxdid.D
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In contrast to this greenhouse study, in our a&mth Screening of cultivars likely requires both greemb®
study in the field (under preparation, unpublished) and the field testing.
found that Alsen and 2375 performed similarly fdr a
disease parameters examined, including FHB sevyerity ACKNOWLEDGEMENT
VSK level and mycotoxin accumulation. Further, the

levels of DON detected in the current g_reenhouse This material is based upon work supported by the
experiments were higher by at least 100 [{gtian s pepartment of Agriculture, under agreement No.
those in the field. The discrepancies in the myxioto £q 4790-4-096. This is a cooperative project whi t

!Set\ézls’(Sﬁsﬁg\ﬁiﬂég)thnﬁapriseegi %;ﬁgg%usgif?g%:%i US Wheat and Barley Scab Initiative. Any opinions,
the )(/anvirgnmental ’congitions IBetween ythe field an indings, conclusions, or recommendations expressed
his publication are those of authors and do not

greenhouse. Since the greenhouse is optimizedafty e . .
and faster disease development, DON production dvoulgecisls"?‘tr."¥. reflect the view of the US Wheat andeya
also start earlier, as evident in the presence @RNDn cab initiative.
the samples at the end of anthesis in the curtedys
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