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Abstract

Fusarium head blight resistance has previously been detected in two
accessions of Ae. cylindrica (2n=4x=28, CCDD genome). The resistance
was introgressed initially into a semi-dwarf winter wheat, then subsequently
into a number of Canadian hard red spring wheat cultivars plus one cultivar
from USA. DON contents, determined on field plot-harvested samples are
reported for selected lines from three populations. Of the total of 83 lines
tested from the three populations, 18 lines showed DON contents of less
than 1ppm. Another 48 lines had 1-5ppm DON in their seed, compared to
check cultivars Sumai3 at 1.2ppm and Roblin at 11.0 ppm. It is anticipated
that unique FHB resistance QTL will be identified in these populations.

Introduction

Fusarium head blight caused by Gibberella zea is a common disease of
cereals in all temperate growing regions of the world.With the world’s two
best sources of resistance; the cultivars Sumai3 and Frontana, being only
partially resistant, a search was initiated in the secondary and tertiary gene
pools of the Triticeae, with which to enhance these levels of resistance(Fedak
et. al.,1997; Fedak et. al.,2003, Cao et. al., 2003).We chose to work on
accessions that were not being employed elsewhere. In this report we will
present data on the field performance of lines of hexaploid wheat that were
selected from progenies of crosses to wild wheat species.

Materials and Methods
A high level of FHB resistance was found in several accessions of
Aegilops cylindrica, that were collected in natural habitats in southern
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Ukraine. These lines were crossed onto a semi-dwarf Odessa experimental
line of winter wheat and following several cycles of selection and
backcrossing, the FHB resistance was established in that background. These
sources of resistance, designated as 1/74-91 and 5/20-91 were crossed onto
Canadian cultivars AC Superb, AC Barrie, Domain, Teal Elsa, HY644 and
Glenlea. Selections were made in the progeny of each cross, by initially
inoculating hill plots in field plantings with a conidial spore suspension.
After inoculation, the spikes of each plant were enclosed in plastic bags for
72 hours to maintain the relative humidity. FHB symptoms were scored on
each plot at 21 days after flowering. After harvest, the grain samples were
selected based on the absence of Fusarium damaged kernels.

Populations from three of the cross combinations (Table 1), were
grown in single rows in an epiphytotic nursery in Ottawa in 2007 crop year.
Corn spawn was applied as the source of inoculum. Plots were irrigated by
means of overhead sprinklers twice per day to maintain a high level of
humidity during disease development. After harvest, one gram aliquots of
grain were removed from each sample and ground for analysis of DON
content, by an ELISA technique (Sinha and Savard, 1997)

Results and Discussion

Results on DON analysis on 83 samples from three populations plus
four check varieties are shown in Table . The parental cultivars used to
produce the populations were AC Superb, a high yielding hard red spring
wheat cultivar with good milling quality but poor FHB resistance; AC
Barrie, a hard red spring wheat cultivar with high milling quality and fairly
good FHB resistance; and Alsen, a hard red spring wheat cultivar released
by North Dakota State University, for it’s high level of FHB resistance. The
check cultivar Strongfield, is a durum cultivar, having a fair level of FHB
resistance for that class of wheat.

Despite very good FHB symptoms development occurred (incidence
and severity) in the FHB nursery in 2007; the DON levels across the board
were low. In general, the distribution of lines with various DON levels was
similar across the three populations. The population derived from Barrie,
differed somewhat, by having no lines in the <1ppm category, but having
more lines in the category with >5ppm DON. Otherwise the data show that
66 out of the 83 lines tested, from the three combinations had DON levels
of 5ppm or less. This test needs to be repeated, using multiple-row plots and
multiple replications. It is expected however that with a total of 36 lines
from the three populations giving DON levels of 2ppm or less; lines with
low DON levels and fairly good agronomic characters should be present in
these populations and should be selected in the final tests.
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Table 1. DON levels of Ae. cylindrica-derived lines in FHB nursery of 2007
DON levels
Derivatives Gener. <lppm 1-2 ppm2-5ppm >5ppm  # of lines

/ Superb F7 11 8 10 4 33
/ AC Barrie F6 - 4 14 9 27
/ Alsen F4 7 6 6 4 23
Check

Sumai 3 1.2

Roblin 11.0

Superb 10.7

Strongfield 17.6

The FHB resistance expressed in field plots would have been Type II.
Single plant selections were made in field plots in all populations, grown in
greenhouses over-winter and point-inoculated. Many of the lines tested had
good resistance to Type I as well. In terms of agronomic performance, from
a visual selection aspect, the population derived from Alsen, seemed to be
more vigorous, with shorter plant types and better straw strength.

Aegilops cylindrical is a tetraploid with a genomic constitution of CCDD.
Very few FHB-resistance QTL have been mapped in the D genome of
hexaploid wheat thus far. In our studies, QTL analysis is proceeding in the
population derived from AC Superb. Preliminary data indicate the presence of
introgressions on chromosomes 1D and 3D. It is anticipated that unique FHB-
resistance QTL will be identified. Population development has been started to
pyramid the Ae. cylindrica resistance with other known QTL.
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YcroiunBocTh K (y3aprnody Koijoca/rho0epenésy npeaBapUTelbHO
BBIsBIICHA y 2-X o6pasio Ae.cylindrica (2n = 4 x = 28, CCIIJ] renom).
[lepBoHaUaNpPHO 3Ta YCTOWYHMBOCTH ObLIa MHTPOTPECCHPOBAHA B MOIYKap-
JMKOBYIO O3MMYIO TIICHUILY, 3aTEM BIOCIEICTBHHU B s KAHAJCKUX COPTOB
TBEPAON KPaCHO3EpHOU ApOBOM NIeHULbI U B oAuH copT u3 CIIIA. [lanHble
mo ypoBHsAM coxaepxkaHust DON, ompenensBummxcst mo oOpasmamM, codpaH-
HBIM C TIOJICBOH AENSHKH, PECTABICHBI sl CEIEKIIMOHHBIX JIMHUH OT 3-X
nonyssinuit. Y3 Bcex 83 nuHMI, KOTOpblE MCIBITHIBAIUCH, 18 nuHUil ne-
moHctpupoBanu DON-conepxanne meHee 1 yactu Ha MuiuoH. [pyrue 48
JMHUHA MMeNu B CBOMX ceMeHax mokazarenb DON 1-5 vacteii Ha mMuH. B
CpaBHEHHH C KOHTPOJIbHBIMU copTamu Cymaun 3 mpu mokasarene 1.2 yacteit
Ha MiH. B PoOmur — 11,0 gacreit Ha miH. OXHIAIOT, YTO YHUKAJIBHYIO
CTOMKOCTb K 0O0JIE3HAM B JIOKYCaX KOJMYECTBEHHBIX MPU3HAKOB MICHTH(H-
IUPYIOT B 3TUX TOMYJISALHAX.

BusiBneHo cTiiikicTs 10 (y3apio3y Kooca/ribepenbo3y CrovyaTky y 2-
x 3pa3kiB Ae.cylindrica (2n = 4 x = 28, CCJJJl renom). Briepme 1t criii-
KicTh OyJia iHTErpOBaHA y HAIiBKApJIHKOBY 03UMY MIICHUINIO, TTOTIM Y PSLI
KaHaJICbKHX COPTIB TBEP/0i YePBOHO3EPHOI SAPOI MIICHHIII T4 Yy OJHMH COPT i3
CHIA. [ani no piBato yrpumanns DON, o Bu3Havaiguch 1o 3pas3kax, 310-
paHMX 3 TOJLOBUX AUISHOK, MPEJACTABJICHI I CeNeKIIHHMX JIiHIN Bix 3-X
MOMYJISALI.

I3 ycix 83 miHiif, siki BunpoOyBanuchk, 18 niHiil nponeMoHCTpyBanu
DON-Bwmict menmie 1 yacTuHu Ha MiTbHOH. [HIM 48 /iHIA Mald y CBOEMY
HacinHsg DON-noka3Huk 1-5 4acTvH Ha MiNBHOH B HOPIBHSHHI 3 KOHTPOJIb-
HUMU coptamu Cymai 3 npu 1noka3HuKy 1.2 4acTHHU Ha MiJIbHOH 1 Pob6min —
11,0 yactua Ha MuTbHOH. YeKkaroTh, MO YHIKAJIBHY CTIHKICTH 0 XBOPOO y
JIOKycaX KUIbKICHUX O3HAK Oy/ie BU3HAUEHO Y IUX OIYJISIIsX.
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