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(going) down the rabbit hole

DEFINITIONS

used for referring to a situation that is strange, confusing, or illogical,
and often hard to escape from
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What does it mean to go down the rabbit hole?

What does rabbit hole mean? Used especially in the phrase going down the rabbit
hole or falling down the rabbit hole, a rabbit hole is a metaphor for something that
transports someone into a wonderfully (or troublingly) surreal state or situation.
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IDAHO’S AGRICULTURAL STATUS

30% OF IDAHO'S ECONOMY IS DIRECTLY BASED ON AGRICULTURE

30% of Idaho’s economy is directly based on Agriculture

1 in Trout production

1 in Potato (almost 1/3 of US crop)
1 in Malt Barley

5 In Wheat production

3 In Dairy production (milk)
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CHANGING AGRICULTURAL
ENVIRONMENTS FOR THE PNW FOR
THE LAST 30 YEARS

CROPPING SYSTEMS
IRRIGATION
CLIMATE




Crop Rotation - Corn and Dairy in Southern Ildaho
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AN INCONVENIENT CROP




FHB IN IDAHO:
THEN AND NOW

F. graminearum

!

Plant Health Progress ¢ 2018 ¢ 19:125-127 https://doi.org/10.1094/PHP-10-17-0066-S

Plant Health Survey

Survey of Fusarium Species Associated with Fusarium Head Blight
of Spring Wheat (Triticum aestivum) in Southeastern Idaho

Kaitlyn M. Bissonnette, Department of Entomology, Plant Pathology, and Nematology, University of Idaho, Idaho Falls, 83402;
Philip Wharton and Jianli Chen, Department of Entomology, Plant Pathology, and Nematology, University of ildaho, Aberdeen, 83210;
and Juliet M. Marshall,” Department of Entomology, Plant Pathology, and Nematology, University of Idaho, Idaho Falls, 83402

Accepted for publication 2 March 2018.

Dominant infections in grain*
Of 298 cases in 1989 ... Of 306 cases in 2011 ...

2% l
Son; F. graminearum 17%
0

7%

F. culmorum

76%

Other species
of Fusarium

.... 16 percent
were infected with
F. graminearum.

*Samples collected
from farm fields in
Cassia and Twin
Falls counties.

.... 2 percent were
infected with
F. graminearum.

Source: University of Idaho Extension John O’Connell and Alan Kenaga/Capital Press
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CLIMATE PREDICTION MODELS

CANADIAN CENTRE FOR CLIMATE MODELING AND ANALYSIS
HADLEY CENTRE IN THE UNITED KINGDOM
EPA WEBSITE ON GREENHOUSE GASES AND GLOBAL WARMING

Increasing (”Qa
Greenhous 2 §do€3
Pmy% tures
Changing precipitation patterns



Atmospheric CO, concentration Our World

In Data
Global average long-term atmospheric concentration of carbon dioxide (CO,), measured in parts per million (ppm).

Long-term trends in CO, concentrations can be measured at high-resolution using preserved air samples from ice
cores.

150 ppm | B B P P
Up to a certain threshold level
100 ppm
BO PP -
O ppm . l . . .
803,719 BCE 600,000 BCE 400,000 BCE 200,000 BCE 2018

Source: EPICA Dome C CO, record (2015) & NOAA (2018) OurWorldinData.org/co2-and-other-greenhouse-gas-emissions « CC BY



Atmospheric CO, concentration
)

Global average long-term atmospheric concentration of carbon dioxide (CO,), measured in parts per million (ppm

Long- e ‘
C

* Should substantially INCREASE crop yields of:
corn, cotton, soybeans, sorghum, barley,
sugar beets, pastures and citrus

* Neutral or negative effects: wheat, rice, oats,
hay, sugarcane, potatoes, and tomatoes

* Crop Quality! decreases in bread wheat

. /

803,719 BCE 600,000 BCE 400,000 BCE 200,000 BCE 2018
Source: EPICA Dome C CO, record (2015) & NOAA (2018) OurWorldIinData.org/co2-and-other-greenhouse-gas-emissions « CC BY
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Average temperature anomaly, Global

Global average land-sea temperature anomaly relative to the 1961-1990 average temperature.

Our World
in Data

/

0.8 °C " —— Upper
—— Median
\ — — Lower

1

1850 1880 1900 1920 1940 1960 1980 2000 2019

Source: Hadley Centre (HadCRUT4) OurWorldinData.org/co2-and-other-greenhouse-gas-emissions « CC BY
Note: The red line represents the median average temperature change, and grey lines represent the upper and lower 95% confidence intervals.



TEMPERATURE TRENDS BY STATION
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TEMPERATURE TRENDS BY STATION
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INCREASING TEMPERATURES

INCREASING UP TO 5°F IN THE PNW
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INCREASING TEMPERATURES

INCREASING UP TO 5°F IN THE PNW

EFFECTS PRONOUNCED DURING
THE WINTER AND DURING THE NIGHT

Expansion of growing season
Migration of crops to the north
Addition of crops to the rotation




THE WALL STREET JOURNAL. SiGN

WPRICEOF £ /

CLIMATE

A Warming Climate Brings'New Cops
Zones

Longer growing seasons help lead northern farmers to plow up forests for crops such as corn that were once
hard to grow in chilly territories

A Bayer researcher readies a combine to harvest test plots of corn in Manitoba, Canada, in October. TIM SMITH FOR THE WALL STREET JOURNAL

ByJacob Bunge
Nov. 25,2018 12:59 p.m.ET


https://www.wsj.com/articles/a-warming-climate-brings-new-crops-to-frigid-zones-1543168786




INCREASING TEMPERATURES

INCREASING UP TO 5°F IN THE PNW

EFFECTS PRONOUNCED DURING THE
WINTER AND DURING THE NIGHT

Increased variability associated with unpredictable anomalie
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ENVIRONMENTAL DIFFERENCES BETWEEN YEARS

Mean Average Average
Min Max Mean Mean Dew Wind Wind
Temp Temp @ Temp  Humidity point speed  gusts
vear
2015 wheat 45.7 84.3 65.3 60.1 47.9 5.5 22.8
2014 wheat 42.8 75.0 58.3 68.6 46.1 5.9 23.2
2015 Dbarley 47.2 87.2 67.2 61.5 50.1 4.6 18.9
2014 Dbarley 43.6 78.3 60.7 66.9 47.1 5.0 20.4

Average temperature data at flowering plus 10 days following
at the Idaho Falls Extension variety trial locations




ENVIRONMENTAL DIFFERENCES BETWEEN YEARS

Mean Average Average
Min Max Mean Mean Dew Wind Wind
Temp Temp @ Temp  Humidity point speed  gusts
vear
2015 wheat 45.7 84.3 65.3 60.1 47.9 5.5 22.8
2014 wheat 42.8 75.0 58.3 68.6 46.1 5.9 23.2
difference| 2.9 9.2 /.0 -8.5 1.8 -0.4 -0.5
2015 barley 47.2 87.2 67.2 61.5 50.1 4.6 18.9
2014 Dbarley 43.6 /8.3 60.7 66.9 47.1 5.0 20.4
difference| 3.6 3.9 6.5 -5.4 3.0 -0.4 -1.5

Average temperature data at flowering plus 10 days following
at the Idaho Falls Extension variety trial locations




Growing Degree Days (GDD) 2015-2020
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The relationship between metabolic rate and temperature
is often expressed as Q,,, which measures the rate
increase for each 10° rise in temperature.

16X - Metabolic rates often
have a Q10 of around
2. If the metabolic rate
of an animal at 0° is X,
then at 10° the rate
would be 2X, at 20°,

Metabolic rate
>

4X, etc. Notice that the
4X 1 rate increases more
7—§ and more rapidly as
T T T ' the temperature
0° FOR R0 307 g0y ES 05 C

Temperature increases.
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Increased emphasis

DETERMINING FUSARIUM HEAD BLIGHT RESISTANCE OF SPRING BARLEY IN IDAHO

Suzette Arcibal Baldwin', Belayneh Yimer!, Thomas Baldwin?, Yanhong Dong® and Juliet Marshall
IUniversity of Idaho, Department of Entomology. Plant Pathology and Nematology, Aberdeen, ID
ZNorth Dakota State University, Department of Plant Pathology, Fargo, ND, and *University of Minnesota, Department of Plant Pathology, St. Paul, MN

INTRODUCTION

Idaho is currently the nation’s top barley producing state
and one of the best environments to produce excellent quality.
disease and toxin-free barley. There had previously been no
concerted effort to determine levels of susceptibility to Fusarium
head blight (FHB) in the state since deoxynivalenol (DON)
levels mostly have remained below detectable levels or below
0.5 ppm_ For the first time in 2015, however, unacceptable levels
of DON were detected in commercial barley production in
Eastern Idaho. Area producers need to know the vanety response

MATERIALS AND METHODS

on screening winter
varieties of wheat
and barley

<+ Locations: University of Idaho Aberdeen Research and Extension Center. Aberdeen, ID:
USDA-ARS Northwest Irrigation and Soils Research, Kimberly, ID
<+ Planting dates: 02 May 2019 (Aberdeen) and 21 March 2019 (Kimberly)
<+ Experimental design: Randomized complete block design (RCBD) with 2 replications
<+ Corn spawn inoculation: Infected kernels (30 g/m?) were applied ~3 weeks before head emergence of the earliest
heading varieties.
<+ Conidial inoculation: Spore suspensions (total concentration of 100,000 macroconidia/ml) were applied with a CO,
to FHB infection L e | e M@ﬁespézz:t$0§i:m£egﬁﬁ t:")atrl:;o.e&‘hmes applications were made one week apart starting at head
conditions in southern Idaho. With the support of U.S. Wheat cmers : & :
and Barley Scab Initiative (USWBSI), spring barley lines have <+ Irrigation: Aside from regular irrigation, fine mist sprinkler systems were used to irrigate barley plots from the time
been evaluated for FHB resistance at Aberdeen, ID since 2014. A of the start of initial spray inoculation until end of disease ratings.
second screening location was established at Kimberly, ID in «<» FHB evaluation: Barley plots were evaluated for severity and incidence at soft dough (Feekes 11.2). The FHB Index
2019. o ) was calculated as IND = (Incidence x Severity) / 100.
Our specxﬁ.c objectives at these tvfo locations a:e.to: . <» Deoxynivalenol (DON) analysis: Subsamples of harvested grain were sent to Univ. of Minnesota DON Testing Lab.
1) determine the degree of resistance that exists in currently . . ]
grown varieties and advanced lines to local isolates of © Data analysis: GLIMMIX procedure in SAS (v. 9.4)
Fusarium graminearum, and
2) provide DON data to regional breeders and growers to
increase the ability to select the best varieties for breeding

and crop production.
Table 1. Range of FHB Index (IND) and deoxynivalenol 15
(DON) vatues.
Location n IND (%) DON (ppm)
Min __ Max Min __ Max 1.0
Aberdeen 69 02 374 16 204 §
Kimberly 65  >01 398 3.6 583 F
0.5
Table 2. Analysis of variance (ANOVA) of FHB Index (IND)
and deoxynivalenol (DON).
Location df IND DON 0
F P F P
Aberdeen 68 249  0.0004 258  0.002
Kimberly 64 492 <0001 6.66 <0001

Fig. 2. Correlation plot of logl0-transformed deoxynivalenol (logDON) and arcsine-transformed FHB Index (arcIND).

Fanos Coretionty __oies ey
IND DON 0.51 0.63 < Spring barley varieties are vulnerable to Fusarium head blight (FHB) and deoxynivalenol (DON)
arcIND logDON 0.58 0.64 contamination under inoculated, irrigated environments in Southern Idaho.
< Maximum IND and DON values were ~ 40% and =50 ppm (Table 1).
/ "/d , N “'ri ~ + IND and DON significantly differed among barley varieties per location at a=0.05 (Table 2).
A \\~ ‘\é ‘ ++ Measures of IND and DON were moderate at both locations. Pearson correlation (r) of IND and DON slightly

improved with data transformation of IND to arcIND and DON to logDON. (Table 3).

«+ Most varieties had higher IND and DON levels in Kimberly than in Aberdeen (Figs. 2 and 3).

<+ DON levels of varieties planted in both locations are shown in Fig. 3. The median DON values were 13.2 ppm
and 5.5. ppm in Kimberly and Aberdeen, respectively.

<+ DON content of most varieties exceeded acceptable levels for malt and food (<1 ppm) and feed (<5 ppm)

consumption. There were only two varieties (CDC Copeland and Farl5-52A) that consistently had DON
levels <5 ppm at both locations.

<+ We will continue to monitor FHB levels and screen for FHB resistance of spring barley in Aberdeen and
Kimberly.

<+ Disease ratings and weather data will be used to develop FHB prediction models that will aid local growers in
managing FHB and DON risk in Idaho.

Acknowledgment and Disclaimer
\ This material is based upon work supported by the U.S. Department of Agriculture, under Agreement

) No. 59-2050-8-013. This is a cooperative project with the U.S. Wheat & Barley Scab Initiative.

'Y/ Any opinions, findings, conclusions, or recommendations expressed in this publication are those of the

author(s) and do not necessarily reflect the view of the U.S. Department of Agriculture.
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‘ Fig. 1. Fusarium head blight of spring barley (PL
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Fig. 3. Deoxynivalenol content (ppm) of 65 barley varieties

(39 two-rowed malt, 14 two-rowed feed/food, 2 two-rowed
checks and 10 six-rowed) screened for FHB resistance in
Aberdeen and Kimberly in 2019.
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on screening winter
varieties of wheat
and barley
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Evaluation of Winter Wheat Varieties and Selections for FHB Resistance in Southeast Idaho
Belayneh A. Yimer!, Suzette A. Baldwin!, Thomas T. Baldwin?, Yanhong Dong? and Juliet M. Marshall**

Introduction
Fusarium head blight (FHB), caused by Fusarium graminearum (Fg), is a
destructive fungal disease of wheat that causes significant yield losses and

quality reduction by producing mycotoxins, mainly deoxynivalenol (DON).

IUniversity of Idaho, Aberdeen, ID 83210; 2North Dakota State University, Fargo, ND 58108; *University of Minnesota, St. Paul, MN 55108;

and *University of Idaho, Idaho Falls, ID 83402

Materials and Methods

Location: ARS field station, Kimberly, Idaho
Varieties: 40 hard winter wheat and 46 soft white winter wheat vaneties evaluated
Planting Date: 22 October 2018
Plots: each vanety planted m two head rows m two replications
Fusarium graminearum Isolates and Inoculation
A mixture of 10 Fg isolates collected from Idaho

e Resistance rating was calculated using the formula:
DISK = (0.3DON + 0.2Incidence + 0.2Severity + 0.3FDK)
Where D=DON I=Incidence S=Seventy K=FDK

DETERMINING FUSARIUl\I HEAD BLIGHT RESISTANCE OF SPRING BARLEY IN IDAHO

dwin?, Yanhong Dong® and Juliet Marshall'
hology and Nematology. Aberdeen, ID
ersity of Minnesota, Department of Plant Pathology, St. Paul, MN

replications
ks before head emergence of the earliest

1acroconidia/ml) were applied with a CO,
ere made one week apart starting at head

Corn spavwn: spread three weeks before anthesis at a rate of 50g/plot (1 plot =2 head rows) Resistance Rating DISK od to irrisate barl lots from the fi
FHB and DON have become emerging issues in irrigated wheat fields of Idaho. Conidia: 100,000 spores/ml (@ early anthesis using CO2 sprayer with . o mgate bariey plots from the tme
8003 VS nozzles at 1 ft's at 40 psi Moderately Resistant 0-10
i -arieties i : it i = e Asupplemental misting system was installed to create a conducive environment
The use of resistant varieties is the best option as it is economical and o —— Moderately Susceptible 101-18 soft dough (Feekes 11.2). The FHB Index
. . i . - i e FHB rating: soft dough (Feeks 11.2) or 21 days after anthesis
environmentally friendly. Hence, there is a need to conduct anticipatory e Sample size: FHB severity was ded from 30 heads per plot Susceptible 18.1-30 to Univ. of Minnesota DON Testine Lab.
e Dizease Index = (% sevenity x % incidence)/100
research to identify wheat varieties and advanced breeding lines that are ¢ FDK: Fusarium damaged kernels measured based on a scale developed by Engle, De Wolf & Lipps Very Susceptible =30
e Harvest date: 18 September 2019
resistant in the Idaho environment. e DON Analysis: University of Mimnesota DON testing lab
e Data Analysis: PROC GLIMMIX in SAS 94
Hard Winter Wheat Soft White Winter Wheat
. . . L. . R Table 3. Resistance reaction of soft white winter wheat varieties and selections to FHB in Kimberly, Idaho, 2019.
Table 1. Resistance reaction of hard winter wheat varieties and selections to FHB in Kimberly, Idaho, 2019. ———
Resistance Rating # Varieties Percent Resistance Rating #Varieties Percent e
Moderately Resistant 16 40 Moderately Resistant 6 13
Moderately Susceptible 12 30 Moderately Susceptible 16 35
Susceptible 7 175 Susceptible 13 28 o Aberdeel;
Very Susceptible 5 125 Very S ble n 2
Table 2. FHB index, DON content and Fusarimm damaged kernels (FDK) in hard winter wheat varieties and Table 4. FHB index, DON content and FDK in soft white winter wheat varieties and selections in Kimberly, Idaho, 2019.
selections in Kimberly, Idaho, 2019. ) FHB Index DON FDK ) FHB Index DON FDK
Variety e — - _— . FEBIndex  DON FDK i ) (ppum) 0w i o) (ppm) o)
%) (ppem) oo T ) (ppem) ) UL 176451 (C1#) 000 gh 56k 03 Norwest Dust 260246k 69k 34 0.6 08
WB4623CLP 0.00 31 40i ey ¢ s 5im — Stngray CL* 037gh 83gk 325 Nexen 2695 194k 5 ’ ’
p— oo = 41 Greaille 242 130eh 160§ OR2X2 CL* 0.50gh 38k 93+ Omo 284 fgh 69ik 3.0
moiee o i -~ Touchstome 082 098k 180 LCS Shrk 76 s 7153k ,
Promeatocy 034 90kl 99k ¥ o 0k 00 NS i ] ’ i arcsine-fransformed FHB Index (arcIND).
Scarpio 040 116§ 08 bed Norwest 553 265 25.8ab 335da TJaspar 067gh 641k 1043 DO1708 ET Nict Nsdk
MT1481 GEWW) o - a5 Ukh 100 29 S4bd 1708 UI Magic 070 gh Rlek 1n3# Fitm 4004k 995k 39K
Goldan Spike (W) 057 and — SY Clarono 2CL(W) 295 1135 24004 Norwest Tandem 085gh 18245 35041 SYDayxn 437eh 1588k 30K
1DO1506 (W) - i 18 Ul Silver 29 B6eh 35i Apploby CL+ 052gh sS85k 138+ UIL 114560314 sdn 3723 T303be
Foni 07 5'651‘ : 2 WB4311 315 S1bd 72i Pal 109gh 160d% 148 IDO1810 517d3 79kk 161 it (FHB) and deoxynivalenol (DON)
Whetstoze 050 65k 61i Yellowstons 337 183cf 368ds SY Rapter Ll4gh 1524k 130+ WB1783 542dn 3103bc 68.53bc iaho.
Dedori 09 0sm 07i IDO1806 (W) 354 199b< 383 SY Asms 115gh 1105k 160kl DO180S 59 dh 024h 67.53bc
UICF Grace (HW) L10 43km 131 Ul Bronzs Jads (W) - 332 a0k ULL 17-6834 (C1%) 117gh 207dg 450ch Devota 650dh 1574% 43id
—_— - - . AP Ngrain (W) m 75km 26i LCS Scnic 120gh 308 she 27.0¢1 LCS Blackjack 710ch MS5be 76.03b on at a=0.05 (Table 2).
o107 119 85k 583 ase 3 215bcd i LCS Andaco 12 145k 0.56£ Ul Sparsow 742k 1294k 11931 ] )
VLSRG 120 39kim 22i Ray 53 85 8.5 WBI376CLP 175gh S75k 214 Brundsge 768ch 70ik 151 correlation (r) of IND and DON slightly
Bobear 14 52im 19i Soquoia - 3 100% UIL 176268 (C14) Ls5gh 1008k 203H — 939cg 346 134 DON. (Table 3).
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Figure 1. Resistance reaction of hard winter wheat varieties and selections fo FHB in Kimberly, Idaho, 2019. . __ Softwhite winter wheat variecies and selection:
DISK rating incorporates DON data. Figure 2. Reactions of soft white winter wheat varieties and selections to FHB in Kimberly, Idaho, 2019.
DISK rafing incorporates DON data.

Summary

Only 22 (16 hww and 6 sww ) varieties or selections, accounting 25% of the total varieties evaluated, had a moderately resistant reaction to FHB.
36 varieties or selections (12 hww and 24 sww), accounting 42% of the total varieties evaluated, were eifher susceptible or highly susceptible to FHB.

Only one hard winter wheat variety, Deloris, had DON content that is below the threshold level of 1 ppm.

There was no correlation between the various disease parameters (incidence, severity and index) and DON content.

Overall, hard winter wheat varieties had betfer resistance to FHB than soft white winfer wheat varieties.
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3. Deoxynivalenol content (ppm) of 65 barley varieties

(39 two-rowed malt, 14 two-rowed feed/food, 2 two-rowed
checks and 10 six-rowed) screened for FHB resistance in

Aberdeen and Kimberly in

2019.




Management of FHB and DON Using Fungicides and Host Resistance in Hard Spring Wheat in Idaho
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Introduction Materials and Methods

Fusanum head blight (FHB) and deaxymivalesol (DON) have become emenging issues in imigated wheat fickds of the Intermountam
West/Idako. The threat of FHEB and DON is increasing with an increase in com prodaction in the region/state. Hemce, there is 2 need to develop

mamagement practices that cam minimize the impact of FHB oo graim yield and quality, and practices that can keep DON comtent in grains bebow

the threshold level Currently, there are o few tazole fungicades (e.e. Prosaro and Caramba) that are established for FHB and DON
mamagement. Testing addtional fungicides such as the mew DMI-JIE i éhydrogenase fungicsde Miravis Ace (peopiconazole +

pydiflumetofen) for FHB and DON man may provide addtional chosces for prodocers and icide resistance man ent.
) Egement peo peo agem

Objectives
1. Evabaate the integrated effects of fungicide treatment and genetic resistance on FHB and DON in irrigated hard spring wheat in [daho, with

sis on 2 new cide Maravis Ace (IM).
empha fungic

2. Compare the efficocy of Miravis Ace when applied ot heading or at sevdhesis to that of standard anthesis application of Prosaro or Caramba
(UFT) NAA AN

* Location: Aberdeen R & E Center, University of kdaho

* Planting Date: 03 May 2019

* Experimental : RCBD with four replicaticns

* Fungicide application: CO2 backpack sprayer with paired $001 VS nozzles mounted ot 2 45.degree forward and hackward
angle, and calibroted ot 20 gal/A

Inoculatien concentration: 100,000 spores/md
Inoculatien Timéng: 24-36 hours after the anthesis fungicde application

Inoculum Application: CO2 speayer with 8002 V'S noxzles at | f's at 40 psi

FHB rating: soft dough (FGS 11.2)

Sample skze: 20 heads per row (from the five center rows) for 2 total of 100 heads per phot
Harvest date: 18 September 2019

DON Analysts: University of Mimnesota DON testing lab

Data Analysis: PROC GLIMMIX in SAS 9.4

Integrated Management Study

Tadle | Vanctiex sacd 13 $ae lategrated Mazaganent Study Tabk I Vusgxide treatments woed in be Insograted Masagerscnt Stady

Varlety Class Reslistamce Flowering  Rating Fanglcide Rate Timing
Kelse Hardred  Susceptible(S) JulyS  July 30 L - -
AN PA  Prosaro 65flor’A  Anthesis
LCSSur  Hedwhite ely July 8 July 50 MA Miravis Ace 1370 ozA  Anthesis
Susceptible (MS) VA WV
IDOI602S  Hard white July § July 30 Ml Mimavis Ace 13.710zA  Heading
PN Prosaro, non-moculated (NI} 65flox’A  Anthesis
Rollg Hard red n«mnﬁim July July 30 UN Unbedted nondnoculated (NI ~ ~ 7 2OV
ne * Kehe
e 2 had
-.:’.: ne b b e *LOS Siar
i .. I e * Holiag
&
il crE
. i 1)) 1 ] U
(3 ) L Ma - L] > T LY i o " M L) " ux ‘e -~ L -~ L)
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Vangiciée Treatment
Figeee 1 FHD ledex (%) of faer wheat vancties wih ais fungicie weatmenic teed in the Inscgeatod Managemene Stady
Table 3. Effocx of vanety and fengicide waaanent o yieM, tewt welghe |TW), Fesartann-damaged kesacle (FDK ) and deoxynavaknal (DON)
[ Varlable Yield (bu/A) TW (Ibv'bu) FDK (%)
Varkety v VvV
Kelse 10250 $99¢ 0.6
MY ¥ns 99.5 b 55.6b L5b
LCS Suar 10952 $7.0d 0.7b
Rollag 104.9 ab 61.0m 0.l c
Pvalue 0.0391 <0001 <0001
Funglcde Treatment
UT  Ussereated check 1005h $86¢ 1.2n
PA  Prosaro st A 10422 9.6 b 0.6 be
MA YAYOVTs Ace A 10588 60.0 0.4 ¢
MH XMOE Accat H 104.7a 59.5b 0.5 be
PA  PYosfing ot A, non-inocalated 10642 9.4b 0.6 be
UN MfYfed, moa-inoculated 102.7 ab s88¢ Lla
Povalue 0.0503 < 0001 < 001

Results

Uniform Fungleide Trial (UFT)

Table 4. Effect of fangicaden on yxld and quality of bard red apeing wheat in dado, 2019

Yild TW  FDK DON
Fuagicide Treatment Rate Timdng (bw/A)  (hba) (%)  (ppm)
UT Untreated check ) ) o2 Xedd 122 L03a
PA Prosaro 6.5 1l oA Anthesis 926 sk9bed 0.6bc 0.35b
CA Caramba 135l oA Anthesis 92,0 s€3d  10ab 0.56b
MH Miravis Ace 137l ozl Heading 1003 $96ab 10ab 093a
MA Miravis Ace 137l oA Anthesis 99.6 S91gbe 0S¢ 0498
MP Miravis Ace + Prosaro 137 flowA+ 65 AowA  Anthesis (AJA+Tduys 978 940b 0S¢  0.39be
MC Miravis Ace = Caramba 137 flowA+ 135 flow/A  Anthesis (A) A+ Tduys 945 97a 0S¢  OSe

A Pvalue 0.15Tes 00118 0.003 <0001%
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Fusghkide Treatment Yangiciée Treatment

Figeee 3. FHD mdex %) of ploas reased with fungicdes compared 1o the
untreated check ta fae UFT | Mako, 201

Fagare 4. FHD ipcidence (%) of plot trested with fuagicides compared to
$ie untreated check in the UNT 12 ldaha, 2019

Results:

*  Fungicke mexrnent had ugnificemt effect oa all FHB and Seat paramctern except ykid
*  Urnsreascd chock plote had the highew incidence, ladex, FDK aed DON

* Conbmed application of Miravas Ace with Cazamba reeultod i the lowent incidence, (adex, FDK and DON, bat was net gatiaically ugnificant ®eem applcation
of Muravic Ace 3t st e cNPwiNEaned application of Miravia witk Presarcaloac (Tablk 4)
g, Al DWW

v

it
Vangiciée Treatment: * Kelos
* Al fengicide seatrecnts agnificantly reduced THD (rcidence, lndex, FDK, DON, and iacrcased yicld md TW compaced %0 ustreated checks e » NN
* Amosg fusgicides, Mirava applicd ot arsedis roanulted 10 the lawant lncidence, mdex. 3ad the Migheat TW. However, yxld FDK asd DON did net differ | Tadle 5)
A . Sad

Varketal Kffect: - o LOS Sear
* Differceces i FHD iscidenoe and indes, yM, TW, FDK and DON were signaficans i is ad
* Ameng vanetis, the moderately resitant (MR) vaskey "Rollag” 328 cgaificantly the bwent iscMence, mdex, FDK 33d DON, 33d the highea TW L « * Rellag
* The succopthle |3) varsty "Kelee® bad the ghee disen ra and the lawant yicld LCS Stardad the hhweat TW (Tab ke 3) (4

VAWV g -
Yungicide x Varkey lateraction: I i I I i’ i = : T
* There wac significans eV inscracuoa far iacidence, ndex, TW méd DON, dat soe for ye M and FDK Lo
* Al fuagiciden reducedNINS lacidence and indes cgaificantly conmpased %0 the ustreated check excepe on vasky “Rollag” v - e - " o vt " u u = o ot " - u - '
* Al wtreatod plate (except Rellag) bad DON abave the tircedold level (1.2 - 2.4 ppm). Applcatien of fangicade quﬂbk and maderaxly vasceptble -

varstics redaced DON below the tireadold level (0.5 — 1.0 ppm) except Meavic Aoe at Jeading (1.2 - 1.3 gpen) Fuagichds Treniment
* Rolag hiad fie lowent mckdence, indes, TDK aad DON; 338 sppheation WV e 818 ot siguificandy redace THI related parsmences o0 this variety Figure 2. DON costeat of four whest vaskees with ex fapgacide treatments wated & the lntegrated Mazagement Stedy @ Mako, 201§
[Ceaclelea
™ urr

*  Applcathan of Mirava Ace ar commbined applcatiara of
Miravie Ace wiNNfite 32d Caamba wax effective n
NG D oo NONAL 128k

* Al fuagicide treatments redaced DON coatant balaw the
frcabold level

*  Atalaw D rak, application of fuagicides did net dave
cgaifcant «ffectc o yid

Thcancof $ |Kelw) and MS (IDO160S & LOCS Star) varctics were 3ot esough to
reduce DON BMOWihe Ippes firesdold level.

Application of Miravie Ace &t anthenic on the sasceptinhe and medezaily ssaceptinle
vanethes redac clow lppm.

Application of Miravie Ace & beading wan act effective i managing YN and DON.
The ame olMlMoMl alone waas effective n rmasagieg FID 3xd DON,
Sence po nood of applyng fengicsdex on this vanety snder labo condtienc
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'FUSARIUM HEAD BLIGHT RESISTANCE OF SPRING BARLEY IN IDAHO
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Resistance in Southeast Idaho
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[aterials and Methods

o Resistance rating was calculated using the formula:

dwin?, Yanhong Dong® and Juliet Marshall'

hology and Nematology, Aberdeen, ID
ersity of Minnesota, Department of Plant Pathology, St. Paul, MN

replications
ks before head emergence of the earliest

1acroconidia/ml) were applied with a CO,
ere made one week apart starting at head

sed to irrigate barley plots from the time
soft dough (Feekes 11.2). The FHB Index

to Univ. of Minnesota DON Testing Lab.

ahuated DISK = (0.3DON + 0.2Incidence + 0.2Severity + 0.3FDK)
Where D=DON I=Incidence S=Seventy K=FDK
plot = 2 head rows) Resistance Rating DISK
Moderately Resistant 0-10
romment
Moderately Susceptible 10.1-18
Susceptible 18.1-30
Engle, De Wolf & Lipps Very Susceptible =30
Soft White Winter Wheat

reaction of soft white winter wheat varieties and selections to FHB in Kimberly, Idaho, 2019.

# Varieties Percent
6 13
le 16 35
13 28 —— Aberdeen
= Kimberly
11 24
DON content and FDK in soft white winter wheat varieties and selections in Kimberly, Idaho, 2019.
1B Index DON FDK = FHB Index DON FDK
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Fig. 3. Deoxynivalenol content (ppm) of 65 barley varneties
(39 two-rowed malt, 14 two-rowed feed/food. 2 two-rowed
checks and 10 six-rowed) screened for FHB resistance in

Aberdeen and Kimberly in

2019.
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