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2010 VERMON WINTER WHEAT VARIETY PERFORMANCE TRIALS

Dr. Heather Darby, University of Vermont Extéms
heather.darby@uvm.edu

In 201Q the University of Vermont Exteren in collaboration with the University of Maine began an extensive organic
variety trial of hard red winter wheat in order to determine wkirieties thrive in our northern climate. Ttnals were
establisheditthe Bordewniew Researchirarm in Alburgh VermontandatCor ne | | UNillsbeore ResearthyFars
in Willsboro, New York.This trial is one of several in a USDA OREI grant foclea the production of high
quality organic bread wheat in New England.

WINTER WHEAT VARIETY TRIALS

The exgrimental plotdesigns at both locations wasndomized complete block witbur replicationsWheat varieties
evaluatedare listed in tabl4.

Table 1. Winter wheatvarieties planted in Alburgh, VT and Willsboro, NY.

Species Seed Source
Winter Wheat Varieties Type
AC Morley Hard Red C&M Seed
Alliance Hard Red USDA-ARS
Anton Hard Red USDA-ARS
Arapahoe Hard Red Albert Lea Seed House
Bauermeister Hard Red Washington State Univ
Borden MediumHard Red Butterworks Farm
Camelot Hard Red USDA-ARS
Expedition Hard Red Albert Lea Seedhouse
Harvard Hard Red Agriculver/ Seedway
HR9711J Hard Red JGL, Inc.
HR9712J Hard Red JGL, Inc.
HR9713J Hard Red JGL, Inc.
HW45-104J Hard White JGL, Inc.
Jerry Hard Red North Dakota State Univ
Mace Hard Red USDA-ARS
Maxine Hard Red C&M Seed
MDM Hard Red Washington State Univ
Millenium Hard Red USDA-ARS
Overland Hard Red USDA-ARS
Redeemer HardRed C&M Seed
Roughrider Hard Red North Dakota State Uniy|
Wahoo Hard Red USDA-ARS
Warthog Hard Red Semican
Wesley Hard Red USDA-ARS
Xerpha Hard Red Washington State Univ
Zorro Hard Red Washington State Univ
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WEATHER DATA

Seasonal precipitath and temperature recordedvag¢ather statios in close proximity to the 201€ites areshown in
Table 2 This growing seas@nweather was ideal for growing whe&lue to the early season warmth the wheat got off
an early start and continued to be a cewpbeks ahead of what Wave experienced in the pagtrom planting to
harvest inAlburgh there was maccumulation of 5094 Growing Degree Days (GDD), @LBDs higher than the 30 year
averageWillsboro, with 5187 GDDs, had a higher than averagmimuléon tog up 454 GDDs.

Table 2 Temperature and precipitation summary for Alburgh, VT and Willsboro, NY , 201Q

South Hero (Alburgh) Septembel October | March April May June July
2009 2009
Average Temperature (F) 57.7 44.1 37.8 49.3 59.6 66.0 74.1
Departwe from Normal -2.7 -4.7 7.0 5.8 3.0 0.2 3.0
Precipitation (inches) 4.01 5.18 2.79 2.76 0.92 4.61 4.30
Departure from Normal 0.55 0.79 0.73 0.25 -2.01 1.40 0.89
Growing Degree Days (base 32) 771 395.5 229.4 520.5 854.1 1018.5 | 1305.1
Departure from Normal -81.0 -125.3 113.3 175.5 91.5 4.5 94.6
Willsboro, NY Septembel October | March April May June July
2009 2009
Average Temperature (F) 60.0 47 38.5 49.8 60.2 65.5 73.8
Departure from Normal 0.6 -0.7 9.5 7.8 5.8 0.2 3.7
Precipitation (inches) 0.46 1.63 3.38 2.11 1.08 4.84 2.38
Departure from Normal -3.37 -1.49 1.53 0.79 -2.12 1.50 -1.00
Growing Degree Days (base 32) 815.5 426.7 238.7 532.5 875.8 1003.5 | 1294.3
Departure from Normal -6.5 -58.5 120.9 189.0 116.3 -4.5 7.7

* Based on National Weather Service data from cooperative observer stations in close proximity to field trizisal ldistcages are for 3@ars of dat19712000)

CULTURAL PRACTICES

The seedbed &bththe Alburgh and Willsbordocatiors wereprepared by conventional tillage methods. All plots were
managed with practices similar to those used by produtdg isurrounding areas (Table 3

The plotsin Alburgh were seeded withKincaid Cone SeedefGrain dots were harvested with an Almaco SRt
combine.

At the Willsboro location planting of the winter wheat followed 3 years of alfalfa/timothy sod. The sod was plowed
August 2008 and fallow prior to pléing. The field was dragged twice during the datl period to knock down out the

alfalfa and perennial grass@$e plots were seeded with a custom made eight row cone planter and harvested with
Hege plot combine.

This trial evaluated wheat quality based on standard testing parameters used by cémmitierdfzeld, moisture and
test weightwvererecordedat both locations durinarvest Test weight is the measure of grain density determined by
weighing a known volume of graitenerally the heavier the wheat is per bushel, the higher baking qudigy.
acceptable test weight for bread wheat i€688bs per bushel. Once test weight w@etermined, the samplesrethen
ground into flour using the Perten LM3100 Laboratory Mifle analyzed grains f@rotein content by using the Perten
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Inframatic 8®0 Flou Analyzer Grain protein affects gluten strength and loaf volwiall, 1979) Most commercial
mills target 1415% proteinThe falling number is related to the level of sprout danthgéhas occurreith the grain. tis
measuredy of time ittakes, in seconds, for a stirrerfall througha flourand wateslurry tothe bottom of theéube.

High falling numbers greater th&%0 indicate low enzymatic activity asdundquality wheat. A falling number lower
than 200 indicates high enzymatic aityivand poor quality wheaThe determination of fallingumber (AACC Method
56-81B, AACC Intl., 2000) vasmeasured on the Perten FN 1500 Falling Number Machine. biaagnol (DON)
analysis waslone using Veratox DON 5/5 Quantitaive test from the NEOGEN. This test has a detection range of O
to 5 ppm.DON values greater than 1 ppm are considered unsuitable for human consumption (FDA, 1993).

All data was analyzed using a mixed model analysis where replicates were considered random effects. The LSD
procedure was used to separate cultivar means whentést was significant (P< 0.10).

Table 3. General plot managemenbf the wheat trials.

Trial Information Winter wheat variety trial

Location Alburgh, VT Willsboro, NY
Borderview Farm Will shoro Research Fart

Soil type Benson rockyi#t loam | Kingsbury siltclay loam

Previouscrop Sod Fallow

Row spacing (in.) 6 6

Seeding ate 150 Ibs/acre 150lbs/acre

Replicates 4 4

Planting date 9-26-09 9-25-09

Harvest date 7-21-10 7-26-10

Harvest area (ft.) 5x20 4x13.5

Tillage operations Fall plow, disc, & spike | Fall plow, disc, & spike

toothed harrow toothed harrow

Image 1. Planting theAlburgh trial Image 2. Fall emergence
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LEAST SIGNIFICANT DIFFERENCE (L SD)

Variations in yield and quality can occur because of variations in genetics, soil, weather, and other growing condit
Statistical analysis makes it possible to determine whether a difference among varieties is real or whether it might
occured due to other variations in the field. At the bottom of each table a LSD valesénted for each variable (e.g.
yield). Least Significant Differences (eHff®Rdcsbhetween
two varietieswithin a column is equal to or greater than the LSD value at the bottom of the column, you can be sur
out of 10 chances that there is a real differdovateveen the two varieties. Wheairieties that were not significantly
lower in performance than théghest variety in a particular column are indicated with an asterisk. In the example bé
variety A is significantly different from variety C but not from variety B. The difference between A and B is eg@al to
which is less than the LSD value of 88%his means that these varietidisl not differ in yield. The differendeetween A
and C is equal to 1454hich is geater than the LSD value of 88Bhis meanshiat the yields of these varietiagre
significantly different from one anothefhe asteriskridicateshat varietyB was not significantly lver than the top
yielding variety

Variety  Yield
A 3161
B 3886
C 4615*
LSD 889

WINTER WHEAT RESULTS

During the2010 growingseason several observati@msl measuremenigererecorded onvheat develpment. In Tables

4 and 5 we notedthen each of the varieties flowered. At both the Alburgh and Willsboro locations the majority of th
trialed varieties flowered during the secamelek of JuneHowever, # three of the Washington State University vagsti
MDM, Bauermeister, and Xerpha, at both sites, hadktiest flowering dates. These same three varieties had the high
mycotoxin (DON) levels (Tables 9 & 10dn the Northeastusariumhead blight is '
predominantly caused by the spediesarium granmearum This disease is very
destructive and causes yield loss, low test weights, low seed germination and
contamination of grain with mycotoxins. A vomitoxin called deoxynivalenol
(DON) is considered the primary mycotoxin associated with FHB. Thespoe \

fill. Eating contaminated grain, >1pppusesa healh risk to both humans and
livestock Bird damae was minimal at both locations. There was one plot of
Roughrideratthe Alburgh site wherb0% lodgingwasrecordedptherwise
lodging was not an issue. Loose sroatised by the fungubstilagotritici, was

infected heads were found: Wesley, Overland, Maxine, and Ahtumloose
smut fungus is carried as dormant mycelium within healthylooking
seed and is spread by planting infected seed. A smiatfected ssed or
plant cannot be distinguished from an uninfected one until the head
starts to emerge. The disease is most obvious just after the time of he Image 3. Loose smut infecteavheat
dusty black appearance of diseased heads. Usually, all the glumes ana grain

in asmutted head areentirely transformed into black powder. This sooty nass is composed almost
entirely of millions of microscopic smut spores (Image 3). The spores asaviftly dispersed by the wind
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during wheat flowering and caninfect healthy plants.As mae farmers save their seedhe potential for
yield losses due to the

spread ofloose snut contaminated grain has become a majaroncern, especially for organi@roducers
where there are limited treatments forinfected seed.

Table 4.Alburgh wheat flowering Table 5. Willsboro wheat flowering

Variety Early Mid Late Variety Early Mid Late
1st Wk | 2nd WK | 3rd Wk I1st WKk | 2nd Wk | 3rd Wk
June June June June June June
AC Morley X AC Morley X
Alliance X Alliance X
Anton X Anton X
Arapahoe X Arapahoe X
Bauermeistel X Bauermeiter X
Borden X Borden X
Camelot X Camelot X
Expedition X Expedition X
Harvard X Harvard X
HR9711J X HR9711J X
HR9712J X HR9712J X
HR9713J X HR9713J X
HW45-104J X HW45-104J X
Jerry X Jerry X
Mace X Mace X
Maxine X Maxine X
MDM X MDM X
Millenium X Millenium X
Overland X Overland X
Redeemer X Redeemer X
Roughrider X Roughrider X
Wahoo X Wahoo X
Warthog X Warthog X
Wesley X Wesley X
Xerpha X Xerpha X
Zorro X Zorro X

After the wheat reached physiological maruity plant heights weasoed In Table 6 we compare the plant heights to
theweed biomassubsampled from each of the plot$.the Alburgh location Borden was the tallest variety at 44.9
inches, the shortest variety was HWH®4J at 28.1 inches. In WillsboAx Morley was the tallest variety at 39.7 inches
the shortest at 29 inches was HRA¥. 118 general we observethat the shorteor more slowlygrowingvarieties had
higherweed preassuse The taller, oearlier developingarieties overall had less weeds.




Image 4. Winter wheat variety trial in Alburgh, note the hieght differences

Table 6. Plant hieghts and weed biomass from both locations

Alburgh Willsboro
Variety P"?‘”t Weed Variety P'?‘”‘ Weed
Height | Biomass Height | Biomass
inches | Ibs/acre inches | Ibs/acre

AC Morley 43.0* 0.0 AC Morley 39.7* 197.0
Alliance 33.8 0.0 Alliance 31.9 212.5
Anton 33.2 37.8 | Anton 29.4 119.8
Arapahoe 35.6 0.0 Arapahoe 32.4 139.5
Bauermeistel 33.9 208.3 | Bauermeiste| 38.3* 338.8
Borden 44 9* 11.0 | Borden 39.3* 102.0
Camelot 33.3 53.3 | Camelot 32.3 108.5
Expedition 31.9 20.0 | Expedition 31.9 28.8
Harvard 34.6 161.8 | Harvard 34.3 97.5
HR9711J 31.5 137.3 | HR9711J 31.0 146.3
HR9712J 36.3 163.8 | HR9712J 37.2* 108.8
HR9713J 29.6 367.5 | HR9713J 29.0 | 580.3*
HW45-104J | 28.1 553.5 | HW45104J | 32.6 438.5
Jerry 40.3 155.0 | Jerry 35.7* 77.5
Mace 31.8 51.0 Mace 33.5 316.5
Maxine 31.6 20.0 | Maxine 30.9 626.8*
MDM 31.9 0.0 MDM 33.9 752.8*
Millenium 36.8 0.0 Millenium 334 146.0
Overland 34,5 75.3 | Overland 32.9 210.5
Redeemer 35.9 113.0 | Redeemer 33.2 159.5
Roughrider | 44.6* 0.0 Roughricer 37.1* 57.5
Wahoo 35.9 228.0 | Wahoo 33.8 48.8
Warthog 37.5 0.0 Warthog 33.8 263.3
Wesley 30.5 168.3 | Wesley 30.7 257.0
Xerpha 30.3 35.5 | Xerpha 31.6 232.8
Zorro 37.9 157.3 | Zorro 38.9* 274.5
Trial Mean 35.0 104.5 | Trial Mean 33.8 232.4
LSD (0.10) 3.6 NS LSD (0.10) 4.3 289.0

* Wheat that did not perform significantly lower than the top performing variety in a
particularcolumn are indicated with an asterisk.

NS - None of the varieties were significantly different from one another.
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Image 5 Alburgh trial harvest arvest

The hichest yielding variety at both thburgh, 4615 Ib ac', and Willsboro, 4657 Ib &g locations was BordefTables 7
& 8 and Figures 1 &2)in Alburgh, the lowest yielding variety was MDM with 2606 Ib‘achile HR9713Jvas the
lowest yielding varietyt the Willsboro location witi887 Ib at’. Redeemer had the highest test weight at the Alburgh
site with57.3 Ibs/bu. Two of the three Washington State University varieties, Bauermeister and MDM, had the lows
weights of 50.5 Ibs/bu. In Willsboro Expedition had the highest test weight oft&@®iland Xerpha, the third
Washington State variety, had the lowest test weigh.5 Ibs/bu. The variety with the highest moisture content at
harvest in Alburgh was Bauermeister with a moisture of 17.3%. There were two vamiétibsrgh, Xerpha andace
with the lowest moisture conteot 11.9%. Harvard had the highest moisture content at 14% and Xerpha had the low
7.0% moisture in Willsboro.

Table 7. Alburgh harvestresults Table 8 Willsboro harvest results
Yield Yield
. Harvest Test . Harvest Test
VTSR Moisture | Weight '\(? 1.3'5% VETE Moisture | Weight @1.3‘5%
oisture Moisture

% Ibs/bu Ibs/ac % Ibs/bu Ibs/ac
AC Morley 16.8* 57.0* 3985* AC Morley 10.8 59.0* 3798
Alliance 13.1 55.5 4011* Alliance 11.2 58.6 4390*
Anton 14.4 55.6 3521 Anton 10.6 58.8* 3413
Arapahoe 14.0 55.3 4041* Arapahoe 10.7 59.3* 4439*
Bauermeister 17.3* 50.5 3176 Bauermeistey 10.5 55.5 3146
Borden 15.2 54.4 4615* Borden 9.1 57.6 4657*
Camelot 15.8* 56.0* 3631 Camelot 11.2 58.9* 4121
Expedition 15.8* 56.3* 3466 Expedition 12.0* 60.3* 4173
Harvard 16.0* 55.6 3237 Harvard 14.0* 59.5* 4303*
HR9711J 15.6 56.6 3686 HR9711J 10.3 57.6 3288
HR9712J 15.7 55.9 3682 HR9712J 10.5 59.0* 4438*
HR9713J 152 55.8 3321 HR9713J 11.7* 53.0 1887
HWA45-104J 14.0 54.9 3161 HWA45-104J 9.0 57.3 3290
Jerry 15.2 55.5 4408* Jerry 9.9 58.6 4432*
Mace 11.9 53.8 3653 Mace 10.2 56.9 3337
Maxine 14.9 56.9* 3692 Maxine 11.2 57.6 2822
MDM 15.3 50.5 2606 MDM 9.7 55.9 3315
Millenium 15.6 56.4* 4319* Millenium 10.6 58.9* 4397*
Overland 155 55.6 4208* Overland 10.7 59.1* 4372*
Redeemer 15.2 57.3* 3886* Redeemer 11.5* 58.1 3043
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Roughrider 15.2 57.0* 3423 Roughrider 10.1 59.5* 3798
Wahoo 14.4 55.1 3881* Wahoo 100 58.9* 4451*
Warthog 16.5* 56.6* 3580 Warthog 11.4* 58.4 3178
Wesley 12.3 55.3 3661 Wesley 9.0 56.6 4054
Xerpha 11.9 50.8 3135 Xerpha 7.0 49.5 2095
Zorro 15.1 56.0* 2836 Zorro 12.7* 59.0* 3746
Trial Mean 14.9 55.2 3647 Trial Mean 10.6 57.7 3707
LSD (0.10) 1.5 1.3 889 LSD (0.10) 2.6 1.5 468

* Wheat that did not perform significantly lower than the top performing variety in a particular column are indittat@uasterisk.
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Figure 1. Winter wheat yields of 26 varieties Alburgh, VT
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Figure 2. Winter wheat yields of 26 varieties, Willsboro, NY

The common measures used by commerial mills to evaluate wheat quality are: grain protein, falling num
test weight, and mycotoxin (DON) content. The variety with the highregip content at both locations was
HR9713J, with 13.2% in Alburgh and 14.7% in Willsbofbe varieties Overland and Wahoo had the lowest

ber,

proteins at 9.3% in Alburgh, while the variety with the lowest protein content at the Willsboro site was Borden

with a protein of 11.8%Tables 9 & 10and Figures 3 & 4)In Alburgh the variety with the highesalfing

number was Redeemer with 421 seconds, Xerpha had the lowest with 211 seconds. Thialirgihesmber

in Willsboro wasWarthog with a Falling Numbef 422 seonds, the variety with lowesalfing

number athis location was HW438.04J, it took the plunger just 197 seconds to hit bottom of the tube. The
variety with the highest DON value at both locations MDM, in Alburgh there was 9.2 ppm andshdAdlthe

amount was 10.10 ppm. The variety with the lowest concentration of DON was Borden, 0.38 ppm, in Alburgh

At the Willsboro site Jerry had the lowest DON value with a concentration of 0.15 ppm.

Table 9. Alburgh quality results

Table 10 Willsboro quality results

Crude Falling Crude Falling
Variety %Tj;; N@UTE,Zr DON Variety g‘fj;; N@;TAE,Z’ DON
Moisture | Moisture Moisture | Moisture

% seconds| ppm % seconds| ppm

AC Morley 11.8 368 0.63 AC Morley 12.8 349 0.65
Alliance 9.7 346 0.35 Alliance 12.1 333 0.40
Anton 11.3 355 1.75 Anton 13.4 236 2.38
Arapahoe 10.9 396 0.60 Arapahoe 12.7 400* 0.60
Bauermeiste 11.1 380 5.55 Bauermeistey 13.2 375 4.20
Borden 9.5 364 0.38 Borden 11.8 361 0.50




Camela 10.9 395 0.58
Expedition 9.9 388 0.58
Harvard 9.5 374 1.93
HR9711J 11.0 400~ 2.13
HR9712J 9.9 335 0.60
HR9713J 13.2* 361 1.10
HW45-104J 10.4 282 1.53
Jerry 10.5 381 2.10
Mace 11.3 388 0.93
Maxine 10.5 385 0.48
MDM 11.3 272 9.20%
Millenium 9.8 376 0.45
Overland 9.3 382 0.75
Redeemer 12.6* 421* 0.40
Roughrider 11.3 399* 0.60
Wahoo 9.3 377 1.95
Warthog 10.9 412* 0.95
Wesley 10.6 382 0.68
Xerpha 10.8 211 7.50
Zorro 11.9 370 0.85

Trial Mean 10.7 365 1.71

LSD (0.10) 1.2 22 1.69

Camelot 12.8 386 0.43
Expedition 12.8 363 0.80
Harvard 11.9 363 0.63
HR9711J 12.6 372 2.33
HR9712J 12.2 331 0.70
HR9713J 14.7* 255 2.40
HWA45-104J 12.9 197 1.33
Jerry 12.4 376 0.15
Mace 12.6 387 0.88
Maxine 13.3 375 0.83
MDM 13.3 224 10.10*
Millenium 12.5 378 1.00
Overland 12.5 399* 0.40
Redeemer 14.0* 420* 0.40
Roughrider 13.2 365 0.78
Wahoo 12.8 379 0.88
Warthog 12.8 422* 0.93
Wesley 12.5 377 1.35
Xerpha 13.0 209 8.85*
Zorro 12.8 342 0.86
Trial Mean 12.8 345 1.72
LSD (0.10) 0.9 23 1.29

* Wheat that did not perform significantly lower than the top performing variety in a particular column are inditatatasterisk.
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Figure 3. Winter wheat grain proteins of 26 varieities, Alburgh, VT
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Any reference to commercial products, trade names, or brand names is for information only, and no endorsement oriapprdesdl is

Issued in furtherance of Coepative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the United States Department of Agricwiuséy \dhi
Vermont Extension, Bulington, Vermont. University of Vermont Extension, and U.S. Department of Agriculture, coopermaffier education and employment to
everyone without regard to race, color, national origin, gender, religion, age, disability, political beliefs, sexutiborianthmarital or familial status.




