COLLEGE

Michael Hall (Research Coordinator)
Heather Sorestad (Research Assistant
306 621 6032

www.ecrf.ca



Table of Contents

LIz o (S0 o ] 1 (= K PSPPSR 2
1 00 (5o 1o o U PP 3
ECRF BOArd Of DIFEIDIS .....uuuiiiiee e e e ee e eeeese s e e e e e e e et e e et eeeennne e e e e e e eeeeeeeeeaeesassn s mmmeeeeessrenes 3
[ (O S o SO o TP PR RPPPRRI 4
5] 7= PP PP RPRPPPPP 4
o N |+ o OO 4
Research and St.at..s.t.i.cal..anal.y.s.i.S........... 5
EXIENSION BEVENTS ....oiiiiiiiiiiiii e e bbb e e 6
Environment.al Dald . e 8

4R6s Fall Applied..Ur.e.a..o.n..S.p.r.i.ng..Wheat.l1l0

Double Spray for Fusarium Head Blight.................ouuiiiiiiie e 17
Oat Vigour Improves with Larger SEeBii............ccooviiiiiiiiiieeee e 21
Malt versus Feed Barley Management............ooovvviiiiiiemmeiiiieeeeeieie e 37
Control of Glyphosate Resistant Canola in Glyphosate Resistant Soybeans.................. 58
Increasing Wheat Protein with a Post Emergent Application of UAN...............ccvvveeeenes 80
Evaluating Inoculant Options for Faba Beans..............ccccuviimeeniiiiiiiieee e 108
To Demonstrate the Effect of Macro and Micro Nutrients on the Yield and Development of
(02 10 F= 1Y AT T o PSR TPPPPPP 122
The Test Weight Stability and Yield Response of New and Established Oaa@utb Fertilizer
TP 135
Winter Cereal Variety Trial 2018.........cccooeeiiiiiiiiieeee e 151
Oats: Busting Bins and Making the Grade with Agronomy BasicCs...............cccccoeenniinnne 156

Wheat Profitability ECRF Sit€ ONlY..........oooiiiiiiiiiiiee e 166



Introduction

The East Central Research Foundation (ECRF) is grafit, producer directed research

organization which works closelyith various levels of government, commodity groups, private
industry and producers.ounded in 1996, the mission of ECREF
sustainable agricultural practices through ap
agricunhdwstaty.

Il n 2013, ECRF signed a vwetmbrRardklm eod| Qwldtelr gsd at
partners to jointly conduct appliedYofriketlodn cr o
rencedwhe | ease with ECRF/ P3ye &d alnedda o | ¢ fe gleampad o1
| ocated jusuth ofInf Memikéecetryoad and anot her 60 a
j uWetst of.We hwi Icli tlye6! @t er dihagp #chwieded by the Ci
Yor kt on.

Parkl and Ciot $egeegisonal ¢oll ege i n Saskatchew;
progr am. Parkland College is thrilled to be i
of their fsmarmmvetreesgitoonal & d & maornince rdsehvi @pls oapl mseon tp r
coll ege with a | ocation and equi pment to use
each Gotehxeprer ti se and connections. ECRF and Par
funding sources which i3 panother strength of

ECRF Board of Directors

ECRF is |l ed by a 6 member Board of Directors
who volunteer their time andnprBesidei-ggi dlahca
central Saskatchewdadi ELREdDi oecherbbetarer ment
community as a whol e.

UnfortWawhel Barsby and Ken Wal dherr passed aws;
board memberWagyindkecEKRBR bot ht dmeitcattehle MGBERF b o al
yeaGls8h akely resigned from tR&ea@bsed BhaROteld
formation of ECRF in the fall of 1995 working
on andt lod flydesatr s2 2

The S8ECRF Directors are:
T Bl ai re h&hrani r Georosdceernv)e, SK
1 Gwen Machnee (Vice Chairpersonyorkton, SK- Co-ordinator for University and
Applied ResearciParkland College
T Fred PRWodkt s, SK
1T Dal e PeNtoerrgsuoany, SK



Ken Waldherr Wayne Barsby Glen Blakley

ExOf fici o

1 Charlotte Ward Regional Forag&pecialist Saskatchewan Agriculture
1 Lyndon Hicks- Regional Crops SpecialisSaskatchewan Agriculture

Staff
Heather Sorestad transitioned from summer student to research assistant in the fall of 2018.

Mike Hall - ResearclCoordinator

Heather SorestadResearch Assistant

Kurtis Petersonr Administrator

Clark Anderson i O@a | Eqoipment Technician
BrendanDzuba- Summer Student
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Ag+Air m

The Saskatchewan AgARM (Agriculture Applied Research Management) program connects
eight regional, applied resrch and demonstration sites into a provinege network. Each site

is organized as a neprofit organization, and is led by volunteer Boards of Directors, generally
comprised of producers in their respective areas.

Each site receives bafending from he Saskatchewan Ministry of Agriculture to assist with
operating and infrastructure costs, with projeased funding sought after through various
government funding programs, producer / commodity groups and industry stakeholders. Agri
ARM provides a forunwhere government, producers, researchers and industry can partner on
provincial and regional projects.


http://www.parklandcollege.sk.ca/media/news/wp-content/uploads/2013/03/PC-ECRF-MoU-signing.jpg

The eight AgiARM sites found throughout Saskatchewan include:
[ Conservation Learning Centr€l(C), Prince Albert

[1 East Central Research Foundat{ECRF), Yorkton

[J Indian Head Agricultural Research FoundatibtARF ), Indian Head
(1 Irrigation Crop Diversification CorporatiomGDC), Outlook

[J Northeast Agriculture Research FoundatilARF), Melfort

[1 South East Research Far8ERF), Redvers

[1 Western Applied Research CorporatitdARC), Scott

[1 Wheatland Conservation Are&/CA), Swift Current

For more information on AgiARM visit http://Agri-ARM.ca/

Research and Statistical anal ysi s

Unless otherwisstatedall trials are small plot research. Plot size is typically eithesr22 feet
wide and B feet long. The trials are seeded with a 10 foot idedMastedrill which has
12inch row spacing. The middlerdws of plots are harvested using a smait Wintersteiger
combine. In the cader forage trials, the middle bws of each plot are harvested with a small
plot forage harvester.

Treatments are replicated and randomized throughout the field so that data may be dhalyzed.
treatment is seeded multiple plots throughout the field, experience tells us we are unlikely to
obtain the same yield for each of these plots. This is the result of experimental variation or
variation within the trial location. This variation must be taken into coretiderbefore the

di fference between two treatment mdhisnss can
accomplished through proper trial design and statistical analysis

Trials are typically set up as RandomizemimpleteBlocks, Factorial oBplit-Plot designs and
replicated 4 times. This allsafor an analysis of variancé the analysis of variance finds
treatments to differ statistically then means are sepabgtediculatinghe least squares
difference [sd). For example, thelsd for a paticular treatment comparison is 5 bu/ac then
treatment means must differ more than 5 bu/ac from each other to be considered significantly
(statically) different.In this example,reatment means that do not differ more than 5 bu/ac are
not considered todbsignificantly different. All data in our trialaust meet or exceed tb&o

level of significancen order to be considered significantly differei. other words, the chance
of concluding there is a significant difference between treatments wheality tieere isnot,

must be less than 1 out of Zbr the sake of simplicity, treatment means which are not
significantly different from each other will be followed by the same letter.


http://agriarm.ca/

Extension Events

ECRF/Parkland College Farm Tailuly12, 208 (ate ndan ¢ e 80

Speaking engagements

T January 2018 Crop Production ShowSoybeans: Expedians vs Results7Qin
attendance

1 February 2018Parish and Heimbeckeiheat Proteirf100-150 in attendange

T July 2018 WARC Field Day1 Increasing Wheat Protethrough Applicabns of Post
Anthesis NitrogenZ00 in attendange

T November 2018 Canadian Association of Farm Advisér& CRF Who Are We and
What Do We Do7%15 in attendance)

2018 Videos Website

1 Farm Tour Promo 201&78)

1 4R Fall Applied Urea to Sprg Wheat 2018571)

1 Oat Vigour Improves with Larger Seed Size 2(01@7)

1 Strategies for Managing Feed and Malt Barley 2017/Z038)

9 Control of Glyphosate Resistant Canola in Glyphosate Resistant Soybearf92018

1 Increasing Wheat Protein with a Post Egant Application of UAN 2018158)

1 Inoculant Options for Faba Beans 217 (50)

1 Oats Busting Bins and Making the Grg@8)

1 Wheat Profitability Study 2017:1@45)



1 Are Farmers Applying Enough Nitrogen and Phosphorus toZ0as to 20187

2017 Videos Website

1 An Introduction to ECRF(97)
1 Demonstrating 4R Nitrogen Principles in Canibla benefit of Agrotain and SuperU
(140 (WARC linked to this video from their website)

T Wheat Profitability2017(53)

1 Hastening Maturity of Oats without RHarvest Glypmosate2017 (125)

T Soybean Expectations versus Res2i$32017 (50)

1 Strategies for Management of Feed and Malt B2y (57)

1 Effect of Seeding Date, Seeding Rate and Seed Treatment on Wimeait- (96)

1 Importance of Dual Inoculation and Seedinglsans into Warm Soil(66)
2016 Videos Website

1 Lentil Production in theBlack Soil Zone- (177)

1 Effect of Nozzle Selection and Boom Height on Fusarium Head Bli@mn)

1 Effect of Preceding Legume Crop on Spring Whie@tb)

T Effect of Fall Cultivation on Soybeans Seeded Early, Mid, and Late M&{)

1 Effect of Variety, Nitrogen Rate ad Seeding Rate on Forage -G6%)

T Effect of Variety, and Nitrogen Rate on O@aeld and Test Weight (180)

1 Flax Response to Nitrogen and Phosphei(dd.2)

1 Evaluating Inoculant Options for Faba bear{g7)

2015 VideosWebsite

Flax Studies withHHARF and NARF - (67)

Early Defoliation of Cereals for Swath Grazin(07)
Soybean Stature by Row Spaciid.20)

Manipulator Effects on Lodging in Wheat 201&64)
Forage Termination 201596)

apkrwbdE

2014 Videos Website

Canary Seed Fertility(137)
WheatFungicide Timing- (214
SoybearVariety bySeedingDate- (128)
CerealForage bySeedingDate- (47)

=A =4 -4 A

Total website viewg3,282 as of Jan 2, 2018nd(4,647) as of March 11, 2019



Environment al Dat a

Data for Yorkton was obtained from Environment Canada from the following internet site:
[http://lwww.climate.weatheroffice.gc.ca/climateData/canada_e.html].

Mean monthly temperatures and precipitation amoiant8 Agri-Arm sitesduring the2018
season are presented relativel® bongterm averages in Tableahd2. Temperatures were
above average across all locations. Precipitation was below the long term average.

Table 1. Mean monthly temperatures and d¢eterm (1981-2010) normals for the 2018
growing seasons at 8 sitesSaskatchewan.

Location Year May June July August  Avg./ Total
------ Mean Temperature (°G)------------------
Indian Head 2018 13.9 16.5 154 17.6 15.8
Long-term 10.8 15.8 18.2 17.4 15.6
Melfort 2018 13.9 16.8 17.5 15.8 16.0
Long-term 10.7 15.9 17.5 16.8 15.2
Outlook 2018 14.8 17.4 18.5 17.5 17.1
Long-term 115 16.1 18.9 18.0 16.1
Prince Albert 2018 13.2 16.6 17.4 15.1 15.6
Long-term 104 15.3 18.0 16.7 15.1
Redvers 2018 15.2 18.3 18.6 17.8 17.5
Long-term - - - - -
Scott 2018 13.6 16.6 17.5 15.9 15.9
Long-term 10.8 14.8 17.3 16.3 14.8
Swift Current 2018 14.6 17.1 18.8 187 17.3
Long-term 10.9 154 18.5 18.2 15.8
Yorkton 2018 13.9 17.6 18.3 18.1 17.0

Long-term 104 15.5 17.9 171 15.2




Table 2.Precipitation amounts along with lotgrm (19812010) normals for the 2018 growing
seasons at 8 sites in Saskatchewan.

Location Year May June July August Avg. / Total
amtEEEEEEE Precipitation (mm}
Indian Head 2018 23.7 90 30.4 3.9 148
Long-term 49 77.4 63.8 51.2 241.4
Melfort 2018 38.5 46.6 69.5 43.2 196.8
Long-term 42.9 54.3 76.7 52.4 226.3
Outlook 2018 24.9 12.9 35.2 12.6 85.6
Long-term 42.6 63.9 56.1 42.8 205.4
Prince Albert 2018 20.6 41.0 112.4 42.2 2162
Long-term 44.7 68.6 76.6 61.6 251.5
Redvers 2018 21.1 137.2 48.3 9.9 216.5
Long-term - - - - -
Scott 2018 35.6 58 85.8 20.2 199.4
Long -term 38.9 69.7 69.4 48.7 226.7
Swift Current 2018 25.6 16.9 51.2 31.0 124.7
Long-term 48.5 72.8 52.6 41.5 2154
Yorkton 2018 0.8 120.1 53.8 21.1 196.1

Long-term 51 80 78 62 272
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Mike Hall' and Heather Sorestad

lEast Central Research Foundation

Abstract/Summary:

This study demonstrated the effect of nitrogen source, placement and time of application on yield
and protein of wheat. Side banding urea at seeding is the most efiitignt and placement of
urea.This treatment produced substanidligher yield, protein and economic returns compared

to any treatment of fall applied N. Gross returns minus the cost of N were $414/ac for side
banded urea at seeding and $331/ac for urea banded in late fall (October 27). This implies that
denitrificaion or leaching loss of N were substantial in this experiment as banding the nitrogen
should have minimzed volatilization. Late fal{October27) applications are ideal because the
soil i s n e awhicmreducasherdegeee te whiclp Wwea is e@mted to nitrate. Once

urea is converted to nitrate, N can be lost to leaching and denitrification. Broadcasting urea in
early fall (October 2) produced the lowest yield, protein and economic return because substantial
N was likely lost to some combinatiof volatilization, denitrification and leaching.

Broadcasting SUPERU instead of urea in early fall substantially increased yield and protein of
wheat by guarding against these avenues of N loss. The use of SUPERU over urea increased
economic returns b$40/ac when applied early fall. Broadcasting SUPERU in late fall was also
more economical than urea but the gain was more modest ($12/ac) as either volatilization and/or
denitrification losses were less with that application timing. SUPERU providednorac

benefit to urea when applied early winter (November 5) on 10 cm of snow. Yield and protein
were low regardless of what form of N was applied at this time. Frozen ground below the snow
likely served as a barrier to N and increased volatilizationmoff losses during spring melt. In



conclusion, side banding urea at seeding was the most efficient use of N and provided by far the
highest economic returns. If N needs to be broadcast in fall, producers should apply in late
October. If producers wisto apply in early October, the use of SUPERU is strongly
recommended. Broadcasting on snow should be avoided if at all possible as N losses were high
whether the applied product was urea or SUPERU.

Project Objectives:

To save time with spring seeding opigons, producers are interested in broadcasting urea in the
fall and are wanting to push the window of application. This practice can potentially reduce
nitrogen (N) efficiency and come with economic and environmental consequences.

The objectives ofttis proposal are:

1 to demonstrate poorer N efficiency of fall broadcast versus fall banded applications of urea.
1 to demonstrate poorer N efficiency of fall applied urea vs spring banded urea at seeding.

1 to demonstrate the optimum timing of fall broadcastesdh in regards to N efficiency.

1 to demonstrate how SUPERU can improve the N efficiency of fall broadcasted urea.

Project Rationale:

The earlier nitrogen fertilizer is applied before seeding the more susceptible it is to leaching,
volatilizing, denitrification and runoff losses. The greatest N use efficiency occurs when urea is
banded at the same time of seeding. However, because of time constraints at seeding many
producers prefer to apply large amounts of N in the fall. Application of urea in thariabec

20% less efficient particularly in the moist soil zones. Nitrogen losses can be reduced by banding
applications which protects against volatilization of ammonia. Tight bands also delay microbial
conversion of ammonium to nitrate, preventing nitragsés from leaching and denitrification.

Early fall applications should be avoided as soils are still warm and ammonium has more time to
be converted to nitrate. Urea should be applied in late fall when soil temperatures are less than
7°C and microbial atvity is minimal. However, urea should not be applied to snow deeper than
10 cm particularly if an ice layer has formed because this can increase N lossesofiarun
volatilization. Utilizing a nitrogen stabilizing product such as SUPERU can alsoeaddsses

when nitrogen application occurs at less than ideal times. SUPERU protects against 3 pathways
of nitrogen loss. SUPERU slows the conversion of urea to ammonia which reduces the risk of N
loss to volatilization. It also slows the conversionmh@onium to nitrate which reduces the loss

of N to leaching and denitrification. Producers need to be able to quantify the risks associated
with various timings, placements and products when applying urea.

Methodology and Results

Methodology:

The trial wa set up as a randomized complete block with 4 replicates. Plot size was 11 by 30
feet and seeded with a 10 foot SeedMaster drill on 12 inch row spacings. The following
treatments were established:

1. Early Fall (October 2) broadcast urea



. Early Fall(October 2) broadcast SUPERU

. Late Fall (October 27) broadcast urea

. Late Fall (October 27) broadcast SUPERU

. Late Fall (October 25) band urea (fall check)

. Early Winter on 10 cm of snow (November 5) broadcast urea

. Early Winter on 10 cm of snolroadcast (November 5) SUPERU
. Check: Spring sidbanded urea at seeding (May 5)

O~NOOTAWN

A 10ft SeedMaster drill was used to band urea in the fall. Broadcast applications were applied by
hand. The whole trial was seeded to Redberry wheat dbtOwith 69lb/ac of

monoammonium phosphate side banded. Plots were fertilized equally WithdB6f actual N.

The lower rate of nitrogen fertilizer makes it easier to detect differences in N efficiency in terms
of wheat yield and grain protein. An excessivelyhhigjrate woulchaveobscuré differences in

N efficiency. No preseed herbicide was required. The middle 4 rows of each plot were harvested
with a Wintersteiger plot combine to minimize edge effects.

Table 1.Dates of operations in 2017 and 2018 for tRe &all Applied Urea in Spring Wheat Trial
Operations in 2017
Early Fall Applications October 2
Late Fall Applications October 27
Early Winter Applications November 5
Operations in 2018
Trial seeded May 5
Emergence counts May 24
In-Crop HerbicidgPrestige) June 20?
In-Crop Herbicide (Axial) June 21?
Caramba fungicide June 25
Harvest August 21
Results:

Wheat emergence was uniform, averaging 339 plafAtsfch did not significantly differ between
treatments. This indicates emergence was nettt by nitrogen placement.

Side banding urea in spring when seeding wheat resulted in significantly higher grain yield and
protein than any of the fall applied urea or SUPERU treatments (Figure 1). This was not
surprising as side banding urea at segirconsidered to be the most efficient timing and
placement of N. Broadcast application of urea early in fall (October 2) produced the lowest yield
and protein response. In season nitrogen deficiency was visually apparent for this treatment
compared toide-banded urea at seeding (Figure 2). Broadcasting in early fall on warm soils,
provides time for urea to be converted to nitrate and subsequently to be lost to either leaching or
denitrification. Broadcasting SUPERU instead of straight urea in earlidaificantly

increased grain protein and yield by delaying the conversion of urea to nitrate and reducing
volatilization losses. Broadcasting urea in late fall (October 27) produced significantly higher
yield and protein responses compared to the ealflyirhing because soils were cooler and there
was less time for the urea to be converted to nitrate before freeze up. As with the early fall
timing, the late fall application of SUPERU resulted in more yield and protein compared to



straight urea. Howevethe increases were more modest as the potential for N loss is less with

the late October timing. Late October is considered the ideal timing to broadcast urea to

minimize losses. Yield and protein was somewhat higher when urea was banded instead of
broactast in late fall. This implies banding reduced N losses to volatilization. Broadcasting urea
on 10 cm deep snhow in early winter (November 5) produced relatively low yield and grain

protein levels which were not improved by broadcasting SUPERU insteaat&isting urea on

snow is not an ideal. The frozen soil beneath the snow creates a barrier to N, increasing losses to
run-off and volatilization in spring.

Figure 1. Effect of Urea (174 Ib/ac) Source and Timing on
Yield and Protein of Wheat
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level of significance. Early fall, late fall and early winter applications occurred on October 2, 27
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Figure 2
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Figure 3 presents the Gross Returns per acre minus the cost of added N. Calculations are based
on Yorkton elevator pricefrom Februey 9, 2018 (Table Rand urea and SUPERU costs of $509

and $725 per tonne, respectively. By far, side banding urea at seeding produced the greatest
economic returns. When comparing between fall applications, late fall produced the greater
economic returnthan either early fall or early winter applications. SUPERU increased economic
returns over straight urea when broadcasted in early and late fall but did not when broadcasted in
early winter. The greatest economic returns from using SUPERU occurred evéhrtiz fall
applications.



Figure 3. Effect of Urea (174 Ib/ac) Source and Timing on
Gross Return- N cost ($/ac)
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1Gross ReturnN cost calculations are based wheat prices and protein spreads available from
Yorkton on Feb 9, 2018. Nitrogen costs were based on $590/tonne of urea and $725/tonne of
SUPERU

Table 2 Wheat prices available fmo Yorkton on Feb 9, 2018 for CWRS No 1
Grain Protein (%) $/bushel
15.5 7.74

15 7.44
14.5 7.14

14 6.79
13.5 6.44

13 6.14
12.5 5.84

12 5.54
11.5 5.24

11 5.19
10.5 5.04

10 4.89




Conclusions and Recommendations
Side banding urea at seedingyided substantially better yield, protein and economic returns

than any fall applied N treatments. This is the best practice as nitrogen is being applied at the
Aright time and pl aceo. However, producers ma
time management issues. For fall applications, economic returns were maximized by applying in

late fall (Oct 27), banding or using SUPERU. SUPERU increased economic returns over straight
urea when broadcast in early and late October. It was partich&argficial for early October

applications. SUPERU did not perform well for early winter applications (Nov 5) on 10 cm of

snow. Broadcasting any N fertilizer at this time of year should be avoided.

Supporting Information

Acknowledgements:
This project wasunded througtihe Agricultural Demonstration of Practices and Technologies

(ADOPT) initiative under the Canaggaskatchewan Growing Forward 2laieral agreement.
ADOPT signs were posted during the annual tour.



Double Spray for Fusarium Head Blight

Mike Hall' and Heather Sorestad

lEast Central Research Foundation

Abstract/Summary:

Fusarium head blight is a costly disease that largely affects wheat acres in western Canada.
Producers often struggle with uniform coverage on the fronbaokl of wheat heads. This
demonstration anakedif two fungicidepasses in opposite directions could increase Fusarium
head blight controlVisually, Fusarium damaged heads were significantly reduced with more
fungicide applicationsSpraying twice in oppsite directions reduced incidence of Fusarium
damaged kernels the most compared to a single pass and the no fungicide control. Yield
increased by 9% with the single pass and 12% with two passes in opposite directigresed

to the no fungicide controProtein decreased slightly with fungicide applicatidowever, no
yield or quality results were significant with 5% level of confidence largely due to the small trial
size.

Project Objectives:

The objective is to demonstrate the importance of unifordncamplete coverage of the wheat
head with fungicide to maximize the suppression of fusarium head ().



Project Rationale:

Fusarium head blight is a serious and costly disease for wheat prodinsgesare only a

couple fungicides registeredrfsuppression andig crucial to get uniform wheat head coverage
to maximize efficacy. However, since wheat hesi@madvertically it isdifficult to achieve good
front and back coverag®niform coverage can also be difficult with dual nozzles. A few
producers have taken the extra time to spray for fusarium head blight in opposite directions to
improve coverage. This is certainly not an approach most would be willing to &tiaptrial

will investigate if a double pass withcanventionakingle strem nozzle has better control than
one passBoth strategies will be compared at equal water volumes and rate of fungicide.

Methodology and Results

Methodology:

The trial wassetup as a RCBWith 4 replicates. Plots were 28 30 feet and wheat was seeded
with a 10 foot Seedsister drill on 12nch row spacing. Redberry wheat was seeded db/b28
with 69b/ac of monoammonium phosphate andIB&e of urea side banded. The middle 4 rows
were harvested with a Mtersteiger plot combine.

Thetreatments we:
1. Unsprayed check
2. Caramba (400 ml/ac) sprayed one direction 12 ga/ac 02 nozzle 40 psi
3. Caramba (200 ml/ac) sprayed twicepposite directions 6 ga/ac Gtzzle

The total fungicide rate and water volume is equivalent for treatments 2 ande3. oba
operdions can be found in Table 1.

Table 1.Dates of operations in 2018 for tbeuble Spray for Fusarium Head Blight Trial
Operations in 2018 Yorkton
Seeded Wheat May 4
Post Seeding Burnoff with Roundup Transorb May 8
Emergence Counts May 257?
Fungicide: Caramba June 27
Visual Symptoms of FHB
Harvest Aug 307
Results

The incidence of Fusarium damaged heads significantly decreased with the application of
fungicide (Figure 1). Spraying twice provided the greatest reduction. Howes eyt of
Fusarium damaged kernels did not signiiityadiffer between treatmentSusarium damaged
kernels are fairly light and many of them may have been blown out the back of the combine.



Figure 1. Visual Reading of Fusarium Damaged Heads
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1. Unsprayed Check 2. Caramba (400 ml/ac) 3. Caramba (200 ml/ac)
sprayed one direction 12sprayed twice in opposite
ga/ac 02 nozzle 40 psi  directions 6 ga/ac 01
nozzle

Grain yield increased with the frequency of spraying buewet quite significant at the 5%

level of confidence (Figure 2). Spraying once increased yield by 9% and spray twice in opposite
directions increased yield by 12%. Protein did not differ significantly between treatments but
was somewhat lower for therfgicide treatments. This may have been the result of dilution as
grain yields were increased.



Figure 2. Effects of Fungicide Coverage on Grain Yield and

Protein
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Conclusions and Recommendations

The use of fungicide reduced the incidence of fusarium head blight and increased vyield. Yield

was somewhat improved (2.6%) Bguble spraying which also tended to better control

Fusarium. However, these affects were small and statistically insignificant. It is debatable

whether the increase in yield would cover the added expense of double sdtayasmbrought

to our attentia that sprayin@ half rate intwo passes in opposite directions@sidered to be

anfioff labelo practice which could cause the buildup of fungicide resistance. Therefore, always
read/follow label directions before preforming a new practices. If youraere if the practice

wi || be Aoff | abel 6, contact your | ocal c hemi
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Oat Vigour Improves with Larger Seed Size
Mike Hall*and Chris Holzapfél

lEast Central Research Foundation, Yorkton, SK.
?Indian Head Research Foundation, Indian Head, SK.

Abstract/Summary:

The objective of this study was to demonstrate the benefit of screening outathsesd from

an oat seed loEmall seed tends to be less vigorous and its removal beforenglean increase
crop competition and yield\ seed lot of CS Camden was screened to remove the small seed
constiuting 8% of the original mas$his created 3 seddts of large (42 mg/seed), small (26
mg/seed) and unscreened (41 mg/seed) seed sizes. TditfsecBtseedsizelots wereplanted
shallow at 100, 200 and 300 seetifraarYorkton and Indian Head. In additiosach lot was

also seeded dee200 seed/rh While the vigor of the seed lots all tested 0®8%, oats grown
from small seedvas found to be less vigorous thaats fromlarge seedinderfield conditions
Plantsgrown from small seed had reduced emergence anddegseasorabove ground

biomas at both location®ats grown from thdarge seegielded8% higherthan with the small
seedat Yorkton but seed size did not significantly affect yields at Indian Hiathe field large
seed size oats did not statistically outperform the unscressselby any measure at either
location.While oats from small seed was less vigorous, there was little evidence that their
removal was enough to significantly improve the vigor over the original seed lot as they
constituted 8% of the original mass. Inciagsseeding rates from 100 to 300 seedsfi not
improve yield at either location in this study. However, the high seeding rate should still be
recommended as results may differ under more optimal conditions and it hastened maturity by 4
days and reduckwild oat pressure at Indian Head.



Project Objectives:

The objective of tts projectwasto demonstrate how seedlimmyor of oats can be improved by
screeningput smaller less vigorowgeed Increasing the average seed size of a seed lot should
resultin greater emergence, improved stand establishment, greater competitiveness against wild
oats, earlier maturity and greater yield.

Project Rationale:

Planting vigorous seed is the first step towards producing a high yieidiligg quality oat
crop.Vigorous seed provides better stanuisticularly under stressful conditions such as cold
soils,deeper than optimal seed placemant heavy wed competition (ie: wild oatsats

grown from vigorous seed are more competitive against wild Dhis isparticularly important

when wild oat populations are hightagre are no herbicides available to control wild oats in
tame oatsA simple means by which producers can improve the vigor of their own seed lots is to
have itcleared more aggressivetyp assve small less vigorous seeds are remoVéis has

potential to increaseconomic returngor oat growers.

Methodology and Results

Methodology:
Field trials usingCS Camden oats were direct seeded near Yorkton and Indiantéleathblish

the treatmentbsted inTable A. Treatments were replicated 4 times and thdymiddle rows of

each plot were harvestedrunimize the influence oddge effectsDifferent parts of the

treatment listivereanalyzed as two separate factorial experimdrits.first factoial analysis

used teatments B andevaluated 3 seed sizeklarge(42 mg/seed)small(26 mg/seedand
unscreene@1 mg/seedat 3 seeding ratexf 100, 200 and 300 seed$/ihe 3 seed sizes were
sieved from the same seed lat.Yorkton, the secondiactorial analysis useteatments 2, 5, 9,

10, 11 and 120 evaluate the 3 seed sizes at shallow and deep seeding. At Indian Head, only
treatments 2, 5, 9 and 10 were used to evaluate 2 seed sizes (large and small) at shallow and deep
seeding. Data fromhe unscreened seed was omitted as there was a seeding error for treatment
12.Both unscreened treatments 11 and 12 were omitted to balance the trial for a factorial
analysis All treatmentomparisongor the second factorial analysis were seeate2D0

seeds/nt. The dates of various operations can be faaritable B.



Table A. Treatment list for at vigour improves with larger seed size.
Trt. Seed Size | Seeding rate Seeding depth (inches)
(Seeds/m)

1 Large 100 Shall ow (10
2 Large 200 Shal lw (10
3 Large 300 Shall ow (10
4 Small 100 Shall ow (10
5 Small 200 Shall ow (10
6 Small 300 Shall ow (10
7 Unscreened| 100 Shall ow (10
8 Unscreened| 200 Shall ow (10
9 Unscreened| 300 Shall ow (10
10 Large 200 Deep £-30 )

11 Small 200 Deep @-30 )

12 Unscreened| 200 Deep £-30 )

Table B. Dates of operations in 2018 for t@&at Vigour Improves with Larger Seed Size
Operations in 2018 Indian Head Yorkton
Seeded May 7 May 10
Tame Oat Emergence (4 by 0.5 m) | May 28 May 28
In-crop Herbicide June 6 (Buail M) June 8 (Prestige)
Tame Oat Biomass June 5 June 7
Fungicide at Flag June 25 (Quilt) June 25 (Caramba)
Wild Oat Rating July 18 July 20
Harvest August 10 August 30

Results:

Tables 112 showing results from both factorial analyses for Yorktahladian Head aréound
in the appendies

Target seeding rates of 100, 200 and 300 seédséulted in average plant populations of 109,
182 and 243 plantsfnrespectively at Yorkton @ble 2) and 122, 214 and 316 planfs/m
respectively at Indian Hedd@able 5). At Yorkton and Indian Head, emergenceat$ from
small seedvas the poorestndproduced lesesarly seasn biomass (a@bles 2, 5 and Figures 1
and 2).



Figure 1. Effect of Seed Size on Oat Emergence (plants/m2),
averaged over seeding rafe
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Figure 2. Effects of Seed Size on Oat Biomass (Kg/ha),
averaged over seeding rafe
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1Seedsizes are large (42 mg/seed), small (26 neglsand unscreened (41 mg/seed)

Compared to large seed, emergenceéds from small seedas 13% poorer atafkton and 4%
poorer at Indian Ead.Likewise, arly season biomagsr oats from small seaedas16%lower

at Yorkton and 29% lower at Indian He&lfferences in emergence could, to a certain extent,
potentially reflect improper calibration or random variability in sampling error. However, the



reduction in above grown biomass is greater than the reduntemergence suggesting the
smaller seed oats were less vigorous. Thiswgaglly obvious at Yorkton asdure 3 shows the
difference inearlyvegetative growth between small and lasgeeoat seed when planted deep
Seeding deeper tendedftotherreduce emergence and early season biomdmghatocations
(Tables 8 and 11). Emergence aadly seasobiomass did not differ between large and
unscreened ogtsdicating the removal of smaller seed was insufficient to greatly improve the
quality of theseed lot This was likely due to the fact that the seed lot was of very high quality to
begin with, as evident in the very similar TKW values for the large and unscreened seed.

For the most part, early season oat biomass increagaticsintly as seedintate wasncreased
at bothYorkton and Indian Head @bles 2 and 5). This intuitiveas more plantemerging
should mean more biomass when measurements are taken early in theté@aswar, there
was an unexpected interaction with the biomassatatarkton which the author caot explain.
As expected, the biomass increased as seeding rate increasats foomlargeseed and
unscreened seeddlble 3). However, the opposite was truedats grown fronsmall seedAs
seeding rates were increasechir@00 to 300 seedsfyroat biomass droppdtbm 169 to 118
kg/ha.

i\\‘.

ge Seed

Althoughoats fromlarge see@merged more vigorousht both locationghis only resulted in
significantly higher yields at théorkton site(Tables 2 an& Figure4). At Yorkton,oats from
large seedignificantlyyielded 8% more thaoats fromsmall seeaize,but only2.6% more
than unscreened oatdhich was not statistically significanit Indian Head, small seailzeoats
did yield the leastut differencesbetween the seed sizesre small and insignificant.




Figure 4. Effect of Seed Size on Oat Yield (kg/ha), averaged
over seeding raté

8000

7000 6701b
6189a 6530ab

6000
& 5000 4434a 4367a 4550a
) m Large
S 4000 = Small
'E 3000 Unscreened
2000
1000
0

Yorkton Indian Head

1Seed sizes are large (42 mg/seed), small (26 edys@d unscreened (41 mg/seed)

While increasing seeding rates did not significantly affect yield, the highest yields were
numerically associatl with the lowest seeding rate at both Yorkton and Indian Hesdiles 2

and 5, Figure 5)The seeding rate of 100 seed&isifar below the recommended rate of 300
seeds/rh Perhaps lower plant populations benefitted from less-pigent competitiorfor water

as conditions were dry, especiallyindian Head. Increasing seeding rates had bffiecton

yield in this study bushould still be recommended as it imprdwempetition with wild oats

and hastesd maturity. While wild oat pressures were lowlzoth locations, increasing seeding
rate from 100 to 300 seedg/did significantly reduce wild oat pressure from a visual rating of
1.5 to 0.5 out of 10 at Indian Head. No differences were detected at Yorkton as wild oat
populations were quite low (dat@t shown)Maturity ratings were lost at Yorktobut

increasing seeding rate from 100 to 300 seedsigmificantly hastened maturity by 4 days at
Indian Head. Maturity was also sigiadintly affected by seed size (Table 5) and seeding depth
(Table 11)Seeding deep and seedmags with asmall seedizestatistically delayed maturity

but the differences were within a day and not agronomicalhprtant Test weights were not a
required measure for this study but this data was collected from the Ysit¢oWhile not
statistically significant, tests weights were numerically higher for oats grown from largarsked
statistically higher for oats gnm at the lowest seeding rateafdle 2 figuret). The observed test
weights were well above the minimurh2:0 g/0.5 | required for milling oats.



Figure 5. Effect of Seeding Rate (seedsfion Yield (kg/ha),
averaged over seed size
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Figure 6. Effects of Seeding Rate on Oat Test Weight
(9/0.5 1) in Yorkton, averaged over seed size
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Conclusions and Recommendations

The small seedizeoats were found to be less vigor@ml oats grown from this seed produced
lower yield at Yorkton. Howeveremoving these seeds from the original seeditbtittle to
improve overall seed vigor or increase crop yielthay only constituted 8% of the original
unscreened seed loThe quality of the small seed in this seed lot was still good and tested 98%
vigor. However, this may not always be the casgiastill may be a good practice for producers



to remove thin seed from seed lots they intend to plant. Increasing seeding rates from 100 to 300

seeds/rhdid not improve yield agither location in this studyfowever, the high seeding rate
should still e recommended as it hastened maturity by 4 days and redudeshivressure at

Indian Head.
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Appendices

Table 1.Seed sizerad seeding rate effects on oat emergence, biomass, maturity, test we
yield at Yorkton in 2018

Emergence | Oat Biomass | Maturity Test Weight Yield
Main effect (plants/m?) (Kg/ha dry) (days) (g/0.51) (kg/ha)
Effect e e e 0 V72 L1 [
Seed size (S) 0.037 0.0031 Na Ns 0.039
?Ff)ed'”g Rate | <0.0001 0.0001 Na 0.0018 Ns
SxR Ns 0.0042 Na Ns Ns
Zpvalues O 0.05 indicate that a tr ea trinbdityt

effe

Treatments B used in factorial analysis (3 seed sizes by 3 seeding rates). Seeding depth for all
treatments was shallow.



Table 2.Main effect means of seed size and seeding rate on oat emergence, biomass,
test weight andigld at Yorkton in 2018

Emergence | Oat Biomass | Maturity Test Weight Yield
Main effect (plants/n?) (Kg/ha dry) (days) (9/0.51) (kg/ha)
Seed Size
Large
(42 mg/seed) 185b 154 a Na 256.1 a 6701b
Small
(26 mg/seed) 162 a 130 a Na 255.4 a 6189 a
Unscreened
(41 mg/seed) 187 b 184 b Na 255.1a 6530 ab
LSD 21 29 3.42 397
Seeding Rate
100seeds/m 109 a 112 a Na 259.3 b 6632 a
200seeds/rh 182 b 171b Na 253.1a 6359 a
300seeds/rh 243 ¢ 184 b Na 254.1 a 6429 a
LSD 21 29 3.42 397

Treatments B used in factorial analysis (3 seed sizes by 3 seeding rates). Seeding depth for all
treatments was shallow.



Table 3.Means for seed size by seeding rate interactions on oat emergence, biomass,
test weight and yidlat Yorkton in 2018

Emergence Oat Maturity Test Yield
Main effect (plants/m?) Biomass (days) Weight (kg/ha)

(Kg/ha dry) (g/0.51)

SXR
Large Seed size 100 112 130 Na 259.0 7008
seeds/rh
Large Seed size 200 178 141 Na 254.9 6441
seeds/rh
Large Seed size300 264 191 Na 254.4 6655
seeds/rh
Small Seed size 100 107 102 Na 259.1 6131
seeds/rh
Small Seed size 200 163 169 Na 253.1 6304
seeds/rh
Small Seed size 300 217 118 Na 254.1 6131
seeds/rh
Unscreened Seead
100 seedsr? 108 104 Na 260.0 6758
Unscreened Sedd
200 seeds/f 205 204 Na 251.5 6332
Unscreened Sedd
300 seeds/f 249 243 Na 253.8 6501
L.S.D. 36 50 5.9 688

Treatments B used in factorial analysis (3 seed sizes by 3 seeding rates). Seedinfgpidaibth
treatments was shallow.



Table 4.Seed size and seeding rate effects on oat emergence, biomass, maturity, test \

and yieldat Indian Head in 2018

Main Emergence | Oat Biomass Maturity Test Weight Yield

effect (plants/n?) (Kg/ha dry) (days) (g/0.51) (kg/ha)

Effect | —meeeemmeee P-ValUES? ----====mmmmmmmmmmm oo

Seedsize | (056 <0.0001 0.0005 Na Ns

(S)

Seeding

Rate (R) <0.0001 <0.0001 <0.0001 Na Ns

SXxR Ns Ns Ns Na Ns
Zpvalues O 0.05 indicate that a treatment effe

Treatments B used in factorial analysis (3 seed sizes by 3 seeding rates). Seeding depth for all
treatments was shallow.

Table 5.Main effect means cdeed size and seeding rate on oat emergence, biomass, m
test weight and yieldt Indian Head in 2018

Emergence | Oat Biomass | Maturity Test Weight Yield

Main effect (plants/m?) (Kg/ha dry) (days) (9/0.51) (kg/ha)
Seed Size

'(‘jzrgrﬁg ool 215.0 a 243.3 b 87.2a Na 4434 a
(Szng‘ﬂg seed) 207.1a 1742 a 87.7b Na 4367 a
&qsﬂgileei) 231.0 a 254.8 b 87.0a Na 4550 a
LSD Ns 325 0.32 Ns

Seeding Rate

100seeds/r 122.2 a 155.5 a 89.6 c Na 4591 a
200seeds/rh 214.1b 232.8b 87.0b Na 4416 a
300seeds/rh 316.9c¢c 284.0c 85.4 a Na 4344 a
LSD 19.8 32.5 0.32 Ns

Treatments B used in factorial analysis (3 seed sizes by 3 seeding rates). Seeding depth for all
treatments was shallow.



Table 6.Means for Seg Size by Seeding rate interactions on oat emergence, biomass,
maturity, test weight and yielat Indian Head in 2018

Emergence Oat Maturity Test Yield
Main effect (plants/n?) Biomass (days) Weight (kg/ha)

(Kg/ha dry) (g/0.51)

SxR
Large Seedizei 100 116 164 89.8 Na 4695
seeds/rh
Large Seed size 200 215 244 86.6 Na 4314
seeds/rh
Large Seed size 300 315 322 85.1 Na 4292
seeds/rh
Small Seed sizé 100 124 118 89.8 Na 4464
seeds/rh
Small Seed sizé 200 193 181 875 Na 4402
seeds/rh
Small Seed sizé 300 305 294 85.9 Na 4236
seeds/rh
Unscreened Seéd100 127 185 893 Na 4615
seeds/rh
Unscreened Seéd200 235 274 86.8 Na 4532
seeds/rh
Unscreened Seé&d300 331 306 85.1 Na 4505
seeds/rh
L.S.D. 34 56 0.56 Ns

Treatments B used in factorial analysis (3 seed sizes by 3 seeding rates). Seeding depth for all
treatments was shallow.



Table 7.Seed size and seeding depth effects on oat emergence, biomass, maturity, tes
and yieldat Yorkton in 2018

Emergence | Oat Biomass | Maturity Test Weight Yield
Main effect (plants/m?) (Kg/ha dry) (days) (9/0.51) (kg/ha)
Effect | e ~-P-ValUES? ---=mmmmmmmmmmmmm e
Seed size (S) 0.0095 0.076 Na 0.0096 0.15
Seeding @pth Ns Ns Na 0.12 0.14
(D)
SxD Ns 0.068 Na Ns Ns

Zpvalues O 0.05 indicate that a treatment

Treatments 2, 5, 8, 10, 11, 12 used in factorial analysis (3 seed sizes by 2 seeding depths).

Seedimy rate for all treatments is (200 seed3/m

Table 8.Main effect means of seed size and seeding depth on oat emergence, biomass
maturity, test weight and yielat Yorkton in 2018

Treatments 2, 5, 8, 10, 11, 12 used in factorial analysis (3 seed sizes by 2 seeding depths).

Seeding rate for all treatments is (200 see)s/m

Emergence | Oat Biomass| Maturity Test Weight Yield
Main effect (plants/m?) | (Kg/ha dry) (days) (9/0.51) (kg/ha)
Seed Size
Large
(42 mg/seed) 179 ab 162 a Na 256.6 b 6785
Small
(26 mg/seed) 163 a 136 a Na 2555 b 6444
Unscreened
(41 mg/seed) 197 b 187 a Na 250.8 a 6302
LSD 21 Ns 3.7 Ns
Seeding Depth
Shall ow 182 a 170 a Na 253.1a 6359
Deep ( 3¢ 177 a 154 a Na 255.5a 6661
LSD Ns Ns Ns Ns

effe



Table 9.Means for Seed Size by Seeding Depth interactions on oat emergence, biomag
maturity, test weight and yielat Yorkton in 2018

Emergence | Oat Biomass| Maturity Test Yield
Main effect (plants/m?) | (Kg/ha dry) (days) Weight (kg/ha)

(9/0.51)

SxD
Large Seed size 178 141 Na 2549 | 6441
Shallow
Large Seed size Deep 180 183 Na 258.4 7128
Small Seed size 179 164 Na 2531 | 6304
Shallow
Small Seed sizé Deep 163 109 Na 257.9 6584
Unscreened Sedd 204 204 Na 2515 | 63
Shallow
Unscreened Sedd 190 169 Na 2501 | 6272
Deep
L.S.D. 30 Ns 5.2 NS

Treatments 2, 5, 8, 10, 11, 12 used in factorial analysis (3 seed sizes by 2 seeding depths).
Seeding rate for all treatments is (200 see}s/m



Table 10.Seed size and seedidepth effects on oat emergence, biomass, maturity, test
weight and yieldat Indian Head in 2018
. Emergence | Oat Biomass | Maturity Test Weight Yield
Main effect
(plants/n?) (Kg/ha dry) (days) (9/0.51) (kg/ha)
Effect | s --p-values? ------=-mmmmmmmm oo -
Seed size (S) 0.037 0.055 0.0072 Na Ns
(SDe)ed'“g Depth | 410 0.007 0.001 Na Ns
SxD Ns 0.059 Ns Na Ns
Zpvalues O 0.05 indicate that a treatment effe

Treatments 2, 5, 10, 11 used in factorial analysis (2 seed sizes by 2 seetlis) Geeding
rate for all treanents is (200 seeds?m

Table 11.Main effect means of seed size and seeding depth on oat emergence, biomas
maturity, test weight and yielat Indian Head in 2018

Emergence | Oat Biomass | Maturity Test Weight Yield
Main effect (plants/n?) (Kg/ha dry) (days) (9/0.51) (kg/ha)
Seed Size
Large 207 a 204 a 87.2 a Na 4308
Small 180 b 172 a 87.9b Na 4346
LSD 26 34 0.52 Ns
Seeding
Depth
Shall oy 204 a 212 b 87.1a Na 4358
Deep (3 183 a 163 a 88.1b Na 4296
LSD 26 34 0.52 Ns

Treatments 2, 5, 10, 11 used in ta@l analysis (2 seed sizes by 2 seeding depths). Seeding

rate for all treatments is (200 seedd§/m



Table 12.Means for Seed Size by Seeding Depth interactions on oat emergence, biomg
maturity, test weight and yielat Indian Head in 2018

Emergence| Oat Biomass | Maturity Test Yield
Main effect (plants/m?) | (Kg/ha dry) (days) Weight (kg/ha)

(9/0.51)

SxD
Large Seed size Shallow 215 244 86.6 Na 4314
Large Seed size Deep 199 163 87.8 Na 4302
Small Seed sizé Shallow 193 181 87.5 Na 4402
Small Seed sizé Deep 167 163 88.4 Na 4290
L.S.D. NS 48 0.74 Ns

Treatments 2, 5, 10, 11 used in factorial analysis (2 seed sizes by 2 seeding depths). Seeding
rate for all treatments is (200 seedd§/m



Malt versus Feed Barley Management
Mike Hall', Robin Brown, Chris Holzapfél, Jessica PratchferLana Shaw Garry Hnatowich,
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Abstract/Summary:

A study was onducted at 7 locations across Saskatchewan to determine the effect of seeding rate
(200 vs 300 seedsAnand nitrogen rate (50, 75 and 1BMN/ac) on the yield of the malt variety

CDC Bow and the feed variety CDC Austenson. Treatment effects on gedity for malt were

also measured. Increasing seeding rate increaseeplatércompetition for moisture and

reduced yield at the dryland sites since precipitation was well below average at all locations;
however, the effects on yield were rarely sigmrifitat individual sites. Increasing seeding rate

only resulted in more yield at Outlook under irrigation. When averaged across locations,
increasing seeding rate decreased thousand kernel weight. However, it did not decrease kernel
plumpness which is of e concern to malsters. No other quality parameters were influenced by
seeding rate. While the yield response to added nitrogen was similar between the varieties, CDC
Austenson was 8% higher yielding than CDC Bow when averaged over treatments and location.
However, the yield difference between varieties varied from as low as 1.9% at Prince Albert to



as high as 11% at Redvehscreasing nitrogen significantly increased protein. For most sites,
protein stayed below the maximum limit even at the highestgstr rate of 10 N/ac. The
exception to this was at Scott where acceptable protein levels for malt were exceeded even with
501b N/ac. As a result, the economic analysis for growing CDC Bow for malt or feed against
CDC Austenson for feed were madel@01b N/ac for all locations except Scott where
comparisons were made atlbON/ac. The economic analysis was based on yields obtained for
these nitrogen rates and pricing obtained from Saskatchewan Crop Planning Guide. The 2017
values were $5.44 an@3R2/bu for malt and feed barley, respectively. In 2018, the prices used
narrowed to $4.68 and $3.70/bu for malt and feed barley, respectively. Based on 2017 and the
narrower 2018 pricing, the likelihood of achieving malt with CDC Bow has to be greatet@ha

or 27%, respectively to justify growing it instead of CDC Austenson for feed. The values would
be a little higher if one considers the yield of the feed variety CDC Austenson could have been
pushed higher with increasing N beyond 9@c at most s&s. While the chance of obtaining

malt may be high for some producers, one must recognize that only 20% of malting barley is
actually selected according to the Canadian Grain Commission. However, as even higher
yielding malt varieties such as AAC Synemgpin acceptance in the market place, there may be
little reason to grow feed varieties in the future.

Project Objectives:
The objectives of this project are:

1 To demonstrate that newer malt varieties can provide comparable yield to the best feed
varieties

1 To demonstrate the importance of adequate plant populations for yield and malt
acceptance

1 To demonstrate the differences in Nrmagement for malt versus febdrley

Project Rationale:

Malt barleybreeders have been developing new varieties which hakeaised yields to compete
with higher yielding feed varieties. As higher yielding malt varieties come into the market place,
producers must be aware tleantinuing to growfeed varieties may result in missed

opportunities with maltsters. The past recomdation was to grow a feedriety if a producer

only makes malting quality 50% of the time. However, as higher yielding malt barley varieties
become accepted, feed barley does not appear as rewarding. Producers need to be aware of the
importance of seedgrate and nitrogen managerér malt and feed varietiebligher seeding

rates of 300 seedsfmaximize yield and improve acceptance for maflork by John
Obdonovan det er?masithe aptinfi Seeding rate for mait barley. This

typically resilts in a plant stand around 220 plants/imcreased tillering resulting fronower

seeding ratekeads to uneven maturity and nroniform kernels which is undesirable to

maltsters. Increasing seeding rates to 300 seéasay slightly reduce kernel plumpss but
produces more uniforikernels which is a better tradéf. Using a higher seeding rate also has

the advantage of hastening maturity by 2 to 3 days and slightly lowers protein. For feed barley,
the optimum seeding rate is somewhat higher thanfarimalt.



Managing nitrogen is particularlgnportant for malt barley because protein levels must stay
between 1112.5% to beacceptedHigh protein barley means there is less carbohydrate for the
malting process which may result in cloudy beer. Nitrogees for feed barley can be higher

high protein is desirablén order to determine how much N to apply to new malt varieties,
producers will need to considire likelihood of being selected for mahd the price differential
that can occur if mals not met.This project will demonstrate basic agronomic practices for
newer maltversus feedarieties to help barley producers stay competitive in a changing market.

Methodology and Results

Methodology:

Below is a list of the treatments that wereabshedat Yorkton, Prince Albert, Indian Head,
Melfort, Redvers, Outlook and Scotthe treatments were a 3 order factorial arranged in a 4
replicate RCBDThe first factorcompared the maltariety CDC Bow against tHeed variety
CDC Austenson. The sead factor contrasted seeding rates of 200 and 300 séedifha 3
factor examines increasing nitrogen rates of 50, 75 an¢tb10c.

Treatment List

1) CDC Bow (Malt); 200 seeds/m2; H#ON/ac

2) CDC Bow (Malt); 200 seeds/m2; T»N/ac

3) CDC Bow (Malt);200 seeds/m2; 10b N/ac

4) CDC Bow (Malt); 300 seeds/m2; 59 N/ac

5) CDC Bow (Malt); 300 seeds/m2; 1B N/ac

6) CDC Bow (Malt); 300 seeds/m2; 1U®N/ac

7) CDC Austenson (Feed); 200 seeds/m2ttb/ac
8) CDC Austenson (Feed); 200 seeds/m2tb/N/ac
9) CDC Austenson (Feed); 200 seeds/m2; Ibd@/ac
10)CDC Austenson (Feed); 300 seeds/m2tibR/ac
11)CDC Austenson (Feed); 300 seeds/m2tb/N/ac
12)CDC Austenson (Feed); 300 seeds/m2; [b09/ac

Plot sized varied across locations based on seedthgmaying equipmenDates of operabins
for all sites are found indble 1.



Table 1.Dates of operations in 2018 for the Malt versus Feed Barley Management at Yorkton

-------------------- - Date-

Activity Indian Head | Melfort Outlook | Redvers Prince Scott Yorkton
Albert
Preseed May 11 May 18 May 8 May 19 None
Herbicide (Weathermax (Glyphosate (Glyphosa}te (Glyphosate
Application 540) 540) and Buctril and AIM)
M)

Seeding May 7 May 15 May 22 | May 6 May 19 May 9
Emergence May 29 June 4 May 20 June 15 | June 13 May 28
Counts
In-crop Jung 5 July 13 none none none none Jung 21
Fungicide (Quilt) (Caramba) (Twinline)
Application
In-crop June 7 June6 July21 | May 28 June 13 | June 8 (Prestige
Herbicide (Buctrll_M (Buctril M) | (Buctril (Infinity) (Curtall (BuctrlllM qnd Axial
Application and Axial M and M) and Axial) |in

BIA) Assert) separate

passes)
: - Aug 20 Aug 18 July 27 and

Lodging Ratings Y 25

Aug 9 Aug 20 Aug 15 Aug 13 Sept 10 | Sept 8 August 17

Harvest




Results:

Spring residual soil nitrate levels are presented in Tab\strate levels were relatively high at

Redvers, moderate at Yorkton, Prince Albert, Melfort and Outlook and low at Indian Head, and

Scott

Table 2. Soil TestNitrate Leves for each location.

Nitrate Levels | Yorkton | Melfort | Redvers | Scott Prince Indian Outlook
(Ib NOs-N/ac) Albert Head

0-15 (06) 10 10 31 8 25 5.5 15
15-30 (612) 15 10 17 11
1560 (6-24) 45 9 8

30-60 (1224) 12
Total (0-24) 37.8 307 76 17 42 13.5 38

%Estimated value for 0 to 24 inches based-d2 @ample.

Tables3-11 showthe mmplete analysis for all locatiomse found in the appendices.

The farget seeding rates for CDC Bawd CDC Austensowere either 200 or 300 seed$/m
dependingn the treatmenfveraged across location, 200 and 300 se€ds/sulted in plant
emergence of 183 and 241 plants/respectivelyHowever, this did vary between locations
with populations being relatively low at Scott and Prince Albert compared tihtbelocatios
(Table 3. For the most part, emergence was very similar for CDC Bow and CDC Ausinson
each locatiomnd emergence tended to decline modestly with increasing nitrogen rate.

Overall, he feed barley variety CDC Austenson yieldeghificantly more than the malt barley
variety CDC Bow at all locationgxcept Prince AlbefTables4 and 5. When averaged across
seeding rate, nitrogen raend location, CDC Austenson yielded 8% more than CDC &milv

this difference in yield was maintained rates of applied N were increased (Figuréldjvever,

the yield difference between varieties varied from as little.8% at Princélbert to as high as
11%at RedversYield differences between the varieties were more modest at Prince Albert,
IndianHead and Scott compared to the other locations (Figures 2 and 3). Indian Head was very
dry and yields were low. Prince Albert had little precipitation up until the end of June which
resulted in reduced yields. Scott also had low yields due to a signifigéuaind wind storms.

Sites receiving more rainfall or irrigation were more responsive to added nitrogen (as expected)
and had larger yield differences between the varieties. The overall yield difference of 8%
between varieties is consistent with varieggults published in 2018 Saskatchewan Seed Guide.
In this guide, yields of CDC Austenson and CDC Bow are compared to AC Metcalfe. From these
relative comparisons it can be inferred t6&C Austenson should be yielding between 4 to 9%
more than CDC Bowlepending on the region.




Figure 1. Yield Response of CDC Bow and CDC Austenson
to Added Nitrogen Rate, Averaged over Seeding Rate and

Location
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Figure 3. CDC Bow and CDC Austenson's Yield Response
to Nitrogen Rate Averaged over Seeding Rate
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Increasing seeding rate from 200 to 300 seedsémded taeduce yield at all locations except
Outlook; however, for most individual sites the response was not significant. The effect was
almost statistically signifiaa at Prince Albert (p=0.062) andasstatisticallysignificant at Scott
(Table4). Increasing seeding rate decreased yield by 4.4 and 3.8 % at Scott and Prince Albert,
respectively. Conditions were dry at most locations. As a result, increasing seéekng ra
increased inteplant competition for soil moisture and reduced yield at all dryland Jikess.

only site where increasing plant populations increased yield was under irrigation at Outlook.
Inter-plant competition for moisture as seeding rate was ase@ did not limit yield at this site.

The selection of barley for malt is based on measuring a number of parameters such as
germination, sprouting, moisture content, peeled and broken kernels, plumpness and protein. The
treatment results for these pasetars are $ted by location in Tableand are baseaoh one bulk
sample from the 4 replicatéSermination must exceed 95% and this wasesed regardless of
seedingor nitrogen rate at all locations. Levels of sprouting ieneat all locationsandwithin
acceptabldimits as conditions prior to harvest were dry. Moisture content should be no higher
than 13.5%ptherwise storage may become an issue. Grain moisture was excessively high at
Prince Albert, but harvesting lateould haveaddressed this issueeeled antbroken kernels

should be less than 5% as they interfere withutiiéormity of germination during malting. This
wasonly exceeded at Outlook and could have been addressed by adjusting combine settings.
Malsters are also looking for plump kelsef uniform size. A plump kernel contains more

starch and givea higher percent of extract. The exact requirement may vary with the malster
but barley selected for malt typically has around 92% plump. 3é&sllevel was exceeded at

every location regalless of treatment with the exception of CDC Bow seeded at 300 séeds/m
and with 100 Ib N/ac at Yorktoirotein must be between 11 and 12.5% to be accepted for malt.



This varied greatly with nitrogen rate and location. Bing sie as replication, thelyumps,

protein thousand kernel weight, and test weidata was statistically analysd¢ernel

plumpness and protein did not significantly differ between seeding rates. However, kernel
plumpness did significantly deease from 96.3 to 95.1&hd protein gnificantly inaeased

from 11.1 to 12.0%s nitrogen rate was increased from 50 tolb@®ac (data not shown).

Thousand kernel weight &ble § and test weights @ble 9 were also measured, although

malsters place less value on these parameters. simgeseeding rate was found to significantly
reduce thousand kernel weight from 49.5 to 48.8 grams however, test weights were unaffected.
This decrease in thousand kernel weight is not agronomically significant. Increasing nitrogen did
not significantly inpact either thousand kernel weight or test weight.

The exact amount of nitrogen required to maximize yield and still provide an acceptable level of
protein varied greatly between locations. Applying lON/ac proved to be the best nitrogen

rate for maimizing yield and maintaining protein levels beltve maximum allowable limit of

12.5% at all locationexcept ScottSc ot t 6s yi el ds were | ow and proc
malt even with only 5@b N/ac. The reason for the high protein levaligertain but may have

been related to poor yields caused by extreme wind and hail events. At Melfort, Redvers and

Outlook, nitrogen rates should have been increased beyorid N@&c as yields were still

increasing sharply and protein levels were lohisTwas particularly true at Outlook as even the

highest rate of N did not result in protein levels above the 11% minimum (fable

Table 10 and 1%hows the economic analysis used to determine the value of growing CDC Bow
for malt vs CDC Austenson féeed based on 2017 and 2018 pricing, respective\seeding

rate had little effect on the yield or protein of barley,ébenomic comparison of growing the

feed variety CDC Austenson against the malt variety CDC Bow is based on yields averaged over
seedhg rate and prices obtained from the Saskatchewan Crop Planning Guide. For the black soil
zone in 2017, the guide used prices of $5.44 and $3.22/bu for malt and feed barley, respectively.
In 2018, the guide used a narrower range of $4.68 and $3.70maltcend feed, respectively.

The Crop Planning Guide calculates total variable expenses for malt and feed barley to be
$252.22 and $206.75/ac, respectively in 2018. However cthreoenic analysis for this study

will assume production costs are equal aslitgrand chemical costs for our comparisons did not
differ between the varieties in our stutconomic comparisons were made at tOR/ac at all

sites except Scott where the comparison was madelatiNg@c because further increases in N

just contnued to increase protein levels beyond acceptable levels for malt.

When averaged over seeding rate, CDC Austenson yielded more than CDC Bow at every
location. However, the gross returns for selling CDC Bow for malt were greater than selling
CDC Austensorfior feed regardless of location and whether 2017 or 2018 pricing was used
(Tables D and 11). Selling CDC Austenson for feed generated more income than selling CDC
Bow for feed at every location as yield for CDC Austenson was always higher. The probability
for making malt that is required to justifying growing CDC Bow instead of CDC Austenson was
determined by comparing the relative value of selling CDC Bow for malt or feed against selling
CDC Austenson for feed. To justifying growing CDC Bow, the requyretbability for making

malt varied from as low as 1% at Prince Albert and as high as 16% at Outlook based on 2017
pricing (Table D). When considering the narrower pricing difference of 2018, the required



probability of making malt needed to justify grogi€DC Bow jumped to 2% at Prince Albert

and 41% at Outlook (Tablelll Based on these results, there was virtually no reason to grow
CDC Austenson at Prince Albert because the yield difference between varieties was very small.
CDC Bow essentially providettie same feed returns with the possibility of selling for higher
returns as malt. Based on results from Outlook, growing CDC Bow for malt should only be
considered if the chance of obtaining malt is very high (over 41%) or the price differential
between miaand feed is high. This is because CDC Austenson was considerably higher yielding
(+11%) than CDC Bow at Outlook. When averaged across all locations, there needed to be more
than a 10% or 27% chance of making malt to justifying growing CDC Bow over Q3&Ason
based on 2017 and 2018 pricing, respectively. These probabilities may be a little low when
considering feed yields could have been pushed higher with rates of N beydbéhz00

However, the required probability of making malt to justify growtmg malt variety CDC Bow

would still be low.

Conclusions and Recommendations

The first objective of this study was to demonstrate that newer malt varieties could provide
yields comparable to the best feed variety CDC Austenson. This was not achiared

comparing with CDC Bow. When averaged across location CDC Austenson yielded 8% more
than CDC Bow. To justify growing CDC Bow the chance of making malt had to be better than
10% based on 2017 pricing and 27%, based on the narrower price differ@0d8 a¥hen the

price differential between malt and feed barley is fairly high, many areas could justify taking a
chance on growing CDC Bow for malt as the downside for selling CDC Bow for feed is fairly
small compared to the upside of making malt. Howgw&gucers need to have a realistic
expectation for making malt to choose between the varieties. According to the Canadian Grain
Commission, only 20% of malting barley production in Saskatchewan is actually selected each
year for maltingFuture study shdd compare AAC Synergy versus CDC Austenson as yield
difference between these two varieties should be minimal based on variety information in
Saskatchewan Seed Guidée Saskatchewan Barley Development Commissialiss

impressed bYAAC Synergy as it yikeled better than expected under the dry conditions of 2018.
When malt varieties provide comparable yields to the best feed varieties and are widely accepted
by malsters, there will be little reason to grow feed varieties.

The 29 objective was to demonsteathe benefit of higher seeding rates for yield and malt

quality. For the most part this was not demonstrated at the dryland farming sites because soil
moisture was limiting. Increasing seeding rate from 200 to 300 seddsheased inteplant
competiton for moisture and decreased yield, although for most individual sites the response
was not significant. The only exception to this occurred under irrigation at Outlook. At Outlook
yields increased with increasing seeding rate. Increasing seeding raie $igdificant effect on

malt quality parameters in this study. It was found to decrease thousand kernel weight slightly,
but malsters are more concerned with kernel plumpness. These results may have differed under
more typical, or wettegonditions

The 3" objective was to demonstrate how nitrogen management differed between malt and feed
varieties. This was somewhat accomplished, but differences would have been clearer if an
additional, higher, rate of N was included in the study. While the feed vai¥@/Austenson

was higher yielding, its response to added nitrogen was very similar to the malt variety CDC
Bow. When averaged across location, the protein of malt barley was nearing the borderline of



12.5% protein with 10 N/ac. This means there wastrmuch room to increase the yield of

CDC Bow without risking rejection for malt based on excessive protein. However, the yield and
economic benefit of growing CDC Austenson for feed could have been pushed higher with rates
beyond 100b N/ac at most si In other words, target nitrogen rates for CDC Austeskonld

be higher than CDC Bow.
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Table 3. Main effects of variety, seeding rate and nitrogen rate on barley emergendé@eé nocations in 2018.

Main effect Emergence

Yorkton Melfort Redvers Scott Prince Albert | Indian Head Outlook
\VZ11=11/ 2 IE—— e plants n? e e
CDC Bow 230 a 262 a 212 a 193 b 180 a 249 a 215 a
CDC Austenson 228 a 255 a 239 b 170 a 151 a 235 a 209 a
LSD NS NS 15.9 10 NS NS NS
Seeds/rh
200 195 a 222 a 194 a 158 a 139 a 190 a 183 a
300 262 b 296 b 257 b 204 b 193b 294 b 241 b
LSD 16.4 15.3 15.9 10 21.6 14.7 21.8
Ib N/ac
50 231 a 271 a 229 a 190 b 169 a 246 a 211
75 231 a 253 a 225 a 180 ab 163 a 238 a 218
100 224 a 253 a 224 a 173 a 166 a 242 a 207
LSD NS NS NS 12.6 NS NS NS




Table 4. Signficance of variety, seeding rate and nitrogen fertilizer effects on barleyatienltiple locations in 2018.

Yield
Prince .
Yorkton Melfort Redvers Scott Albert Indian Head Outlook
Effect e P-ValUES? ~---n=mmmmmmmmm o
Variety (V) 0.0003 <0.0001 <0.0001 <0.0001 Ns 0.0005 0.0002
Seeds/r(S) Ns Ns Ns 0.0084 0.062 Ns Ns
VXS Ns Ns Ns Ns Ns Ns Ns
(NI_\'f)roge” rate 40001 <0.0001 <0.0001 <0.0001 0.014 <0.0001 <0.0001
VXR Ns Ns Ns Ns Ns Ns Ns
SXxR Ns Ns Ns Ns Ns Ns Ns
VXSxXxR Ns Ns Ns Ns Ns Ns Ns
Zpvalues O 0.05 indicate that a treatment effect was

signi

-



Table 5. Main effects of variety, seeding rate and nitrogen rateaskey yield at multiple locations in 2018.

Main effect Yield

Yorkton Melfort Redvers Scott Prince Albert | Indian Head Outlook
V2 111=11 N IR ——— - e I 1=
CDC Bow 6224 a 5984 a 4876 a 3031 a 5156 a 4406 a 5706 a
CDC Austenson 6710 b 6550 b 5438 b 3270 b 5256 a 4635 b 6328 b
LSD 247 223 202 104 Ns 123 310
Seeds/rh
200 6544 a 6310 a 5160 a 3221 a 5308 a 4535 a 587 a
300 6390 a 6224 a 5153 a 3079 b 5105 a 4506 a 6164 a
LSD Ns Ns Ns 104 NS Ns Ns
Ib N/ac
50 5886 a 5111 a 4515 a 2952 a 5123 a 4210 a 5072 a
75 6584 b 6341 b 5261 b 3179 b 5061 a 4582 b 6201 b
100 6931 c 6950 ¢ 5694 c 3319 ¢ 5497 b 4770 c 6778 C
LSD 311 280 254 131 271 155 390




Table 6. Variety by Seeding rate by N fertilizer rate interactions on barley yield at multiple locations in 2018.

Main effect Yield
Prince Indian
Yorkton Melfort Redvers Scott Albert Head Outook

VxSXR e e KQg N&? ==mmmmmm e
CDC Bowi 200 seeds/mPR 501b N/ac 5786 5249 4095 2867 5096 4091 4773
CDC Bowi 200 seeds/mP 751b N/ac 6260 6110 4982 3034 5159 4443 5512
CDC Bowi 200 seeds/mP 100Ib N/ac 6636 6690 5424 3336 5523 4807 6178
CDC Bowi 300 seeds/mPR 501b N/ac 5618 5272 4338 2848 4785 4000 5101
CDC Bowi 300 seeds/mP 751b N/ac 6444 5963 4893 3072 5058 4468 5996
CDC Bowi 300 seedsn2i 100Ib N/ac 6601 6623 5525 3027 5320 4628 6675
CDC Austensoii 200 seeds/mP 501b N/ac 6254 5806 4751 3102 5455 4205 5196
CDC Austensoii 200 seeds/mP 751b N/ac 7051 6545 5813 3443 5163 4742 6580
CDC Austensoii 200 seeds/mP 1001b N/ac 7277 7462 5898 3547 5450 4924 6981
CDC Austensoii 300 seeds/mR 501b N/ac 5887 5718 4876 2992 5158 4545 5219
CDC Austensoii 300 seeds/mR 751b N/ac 6580 6745 5358 3167 4866 4674 6715
CDC Austensorfi 300 seeds/mP 1001b N/ac 7211 7026 5931 3367 5446 4721 7278
L.S.D. 816 735 667 345 711 406 1021
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Table 7. Quality Parameters for Malt Barley

Treatment Sprouted | Plump Thins | Foreign | Peeled/Broken | Moisture | Protein Germ
% % % % % % % %
Yorkton
1. CDC Bowi 200 seedsf2i 501b N/ac 96.1 0.4 0.1 4.1 12.7 10.2 100
2. CDC Bowi 200 seeds/mR 751b N/ac 93.7 0.6 0.1 4.3 12.6 10.5 100
3. CDC Bowi 200 seeds/mR 100sIb 92.4 0.9 0.1 4.3 12.7 12.3 98
N/ac
4. CDC Bowi 300 seeds/mR 501b N/ac 95 0.4 0.1 2.9 12.6 0.8 100
5. CDC Bowi 300 seeds/mR 751b N/ac 92 1.2 0.1 2 12.6 10.9 98
6. CDC Bowi 300 seeds/mR 1001lb N/ac 88 2.7 0.1 2.3 12.6 11.4 100
Melfort
1. CDC Bowi 200 seeds/mR 501Ib N/ac 0.0 96.4 0.2 0.2 2.7 9.1 10.4 | 100.0
2. CDC Bowi 200 seeds/mR 751b N/ac 0.0 95.2 0.2 0.2 1.9 8.9 10.6 | 99.0
3. CDC Bowi 200 seeds/mR 100lb N/ac 0.0 93.0 0.4 0.3 1.6 9.2 10.8 | 99.0
4. CDC Bowi 300 seeds/mP 50Ib N/ac 0.1 98.2 0.1 0.1 4.4 8.9 10.1 100.0
5. CDC Bowi 300 seeds/mR 75Ib N/ac 0.1 95.5 0.3 0.2 2.8 9.0 10.8 | 99.0
6. CDC Bowi 300 seeds/mR 1001b N/ac 0.0 95.4 0.2 0.1 3.1 9.1 11.3 | 98.0
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Table 7 Continued. Quality Parameters for Malt Barley

Treatment Sprouted | Plump | Thins | Foreign | Peeled/Broken | Moisture | Protein | Germ
% % % % % % % %
Scott
1. CDC Bowi 200 seeds/mP 501b N/ac 96 0.2 0 0.9 10.6 13.1 100
2. CDC Bowii 200 seeds/mP 75Ib N/ac 9 | 02| 01 0.9 10.5 135 | 98
3. CDC Bowi 200 seeds/mP 1001b N/ac 0 9% | 02 0 0.4 10.6 134 | 98
4. CDC Bowi 300 seeds/mR 50Ib N/ac 0 % | 01| 005 0.8 105 | 126 | 99
5. CDC Bowi 300 seeds/mP 751b N/ac 0 % | 01 | 0.05 0.6 10.5 133 | 99
6. CDC Bowi 300 seeds/mP 100Ib N/ac 0 94 | 02 0 0.5 10.5 13.7 | 99
Prince Albert
1. CDC Bowi 200 seeds/mP 501b N/ac 0.2 98 0.2 0.1 0.3 17.8 11.6 96
2. CDC Bowi 200 seeds/mP 751b N/ac 0.2 984 | 0.2 0.1 0.3 18.4 11.3 98
3. CDC Bowi 200 seeds/mP 100sIb 0.2 98.2 | 0.2 0.1 0.2 18.1 12.2 97
N/ac
4. CDC Bowi 300 seeds/mR 501b N/ac 0.2 984 | 0.1 0.1 0.2 17.7 11.7 99
5. CDC Bowi 300 seeds/mP 751b N/ac 0.1 98.2 | 0.1 0.2 17.7 12.1 98
6. CDC Bowi 300 seeds/mR 100lb N/ac 0.1 98 0.1 0.3 18.1 12.5 98
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Table 7 Continued. Quality Parameters for Malt Barley

Treatment Sprouted | Plump | Thins | Foreign | Peeled/Broken | Moisture | Protein | Germ
% % % % % % % %

Indian Head

1. CDC Bowi 200 seeds/mP 501b N/ac 0.2 956 | 0.2 0.4 1.1 9.6 10.7 100

2. CDC Bowi 200 seeds/mPR 75Ib N/ac 95.1 | 0.2 0.1 1 9.7 11.5 99

3. CDC Bowi 200 seeds/mPR 1001b 95.7 | 0.2 0.1 0.8 9.8 12.6 100

N/ac

4. CDC Bowi 300 seeds/m2 501b N/ac 953 | 0.2 0.2 3.6 9.7 10.3 99

5. CDC Bowi 300 seeds/mR 751b N/ac 936 | 0.2 0.2 3 9.7 11.3 100

6. CDC Bowi 300 seeds/mR 1001b 93.2 | 0.2 0.2 2.8 9.6 12.3 100

N/ac

Outlook

1. CDC Bowi 200 £eds/m2 501b N/ac 98.8 | 0.1 0.1 8 10.9 9.5 98

2. CDC Bowi 200 seeds/mPR 75Ib N/ac 99.0 | 0.1 0.1 6.4 10.9 9.5 98

3. CDC Bowi 200 seeds/mPR 1001b 99.0 | 0.1 0.1 4.4 11 10.6 96

N/ac

4. CDC Bowi 300 seeds/mP 501b N/ac 98.8 | 0.1 0.1 5.9 10.8 9.6 95

5. CDC Bowi 300 seeds/mR 751b N/ac 99.1 | 0.1 0.1 5.7 10.9 9.5 100

6. CDC Bowi 300 seeds/mPR 1001b 989 | 0.1 0.1 6 11 10.5 97

N/ac
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Table 7 Continued. Quality Parameters for Malt Barley

Treatment Sprouted | Plump | Thins | Foreign | Peeled/Broken| Moisture | Protein | Germ
% % % % % % % %
Redvers
1. CDC Bowi 200 seeds/mPR 501b N/ac 0 983 | 0.1 0.05 0.2 12.3 10.4 100
2. CDC Bowi 200 seeds/mR 751b N/ac 0 984 | 0.1 0.05 0.7 12.4 10.5 100
3. CDC Bowi 200 seeds/mR 1001b N/ac 0 98 0.1 0 0.8 12.1 11.7 100
4. CDC Bowi 300 seeds/mR501Ib N/ac 0 98 0.1 0 0.4 12.3 9.7 100
5. CDC Bowi 300 seeds/mR 75Ib N/ac 0 984 | 0.1 0 0.5 12.2 10.8 100
6. CDC Bowi 300 seeds/mP 100Ib N/ac 0 976 | 01 | 0.05 0.2 121 11.9 99
Table 8 ThousanKernel Weights for Malt and Feed Barley
Treatments Yorkton | Melfort Redvers | Scott Prince |Indian | Outlook
Albert | Head
Thousand Kernel Weights (g)
1. CDC Bow (Malt); 200 seedsfib0lb/ac N 48.5 48.4 50.8 44.6 52.8 45.4 49.9
2. CDC Bow (Malt); 200 seks/n?; 75Ib/ac N 46.9 47.7 52.2 43.6 56.4 45.4 50.2
3. CDC Bow (Malt); 200 seedsfil00Ib/ac N 46.7 47.0 52.9 45.2 56.0 46.0 50.8
4.CDC Bow (Malt); 300 seedsfin501Ib/ac N 48.3 44.5 50.3 44.4 56.0 45.2 49.5
5. CDC Bow (Malt); 300 seedsfniz5Ib/ac N 47.7 48.7 49.4 43.8 56.8 44.9 49.4
6. CDC Bow (Malt); 300 seedsfnil00lb/ac N 47.6 48.1 50.6 44.6 56.4 44.8 50.9
7. CDC Austenson (Feed); 200 seeds/0 Ib/ac N 50.8 50.5 49.5 47.6 56.4 43.2 51.5
8. CDC Austenson (Feed); 200 seeds/f Ib/ac N 50.3 50.3 49.4 47.8 57.6 43.7 53.8
9. CDC Austenson (Feed); 200 seeds/fD0lb/ac N 50.6 49.4 49.6 48.8 55.2 43.5 53.4
10. CDC Austenson (Feed); 300 seedshf Ib/ac N 48.2 49.8 49.4 48.2 54.8 44.2 51.2
11. CDC Austenson (Feed); 300 seeds/th Ib/ac N 43.7 50.5 49.1 46.4 52.8 42.9 52.3
12.CDC Austenson (Feed); 300 seeds/iD0Ib/ac N 48.0 50.0 48.3 47.8 55.2 41.9 53.0

| Table 9. Test Weights for Malt and Feed Barley
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Treatments Yorkton | Melfort Redvers | Scott Prince | Indian | Outlook
Albert | Head
Test Weight (g/0.5 1)
1. CDC Bow (Malt); 200 seedsfnb0Ib/ac N 333 330 332 327 305.6 328 313
2. CDC Bow (Malt); 200 seedsfpi75Ib/ac N 332 328 335 328 311.4 325 309
3. CDC Bow (Malt); 200 seedsfpil00Ib/ac N 328 325 334 329 310.1 325 309
4.CDC Bow (Malt); 300 seedsAns0lb/ac N 328 333 329 329 308.7 328 320
5. CDC Bow (Malt); 300 seedsfniz5Ib/ac N 330 330 330 329 310.5 326 309
6. CDC Bow (Malt); 300 seedsfml00lb/ac N 329 328 336 328 314.3 326 309
7. CDC Austenson (Feel); 200 seeds/m50Ib/ac N 343 346 335 335 326.3 334 322
8. CDC Austenson (Feed); 200 seeds/f Ib/ac N 342 344 336 336 319.8 330 322
9. CDC Austenson (Feed); 200 seeds/fiD0Ib/ac N 342 339 333 334 320.1 327 320
10. CDC Austenson (Feed); 3868eds/rf; 50Ib/ac N 339 344 336 337 321.8 336 322
11. CDC Austenson (Feed); 300 seeds/fb Ib/ac N 337 348 333 334 323.8 330 322
12.CDC Austenson (Feed); 300 seeds/t®0lb/ac N 337 345 334 336 320.2 325 313
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Table 10. Economic Analys for Growing CDC Bow for Malt over CDC Austenson for Feed

Yorkton | Melfort | Prince | Indian | Outlook | Redvers | Scott | All
Albert | Head sites
bu/ag---------------
CDC Bow-1001lb N/ac (averaged over seeding | 123.1 123.8 100.8 | 87.7 119.5 101.8 Na
rate)
CDC Austenson100lb N/ac (averaged over 134.7 134.7 101.3 | 89.7 132.6 110.0 Na
seeding rate)
CDC Bow-501b N/ac (averaged over seeding | Na Na Na Na | Na Na 53.1
rate)
CDC Austensonr501b N/ac (averaged over Na Na Na Na Na Na 56.7
seeding rate)
-~ $/ac
Gross $ selling CDC Bow for malt 670 673 549 477 650 554 289 552
Gross $ selling CDC Bow for feed 396 399 325 283 385 328 171 327
Gross $ selling CDC Austenson for feed 434 434 326 289 427 354 183 349
Value of selling CDC Bow for malt over CDC | 236 240 222 188 223 200 106 202
Austenson for feed
Value of selling CDC Austenson for feed over | 37 35 2 6 42 26 12 23
CDC Bow for feed
%

Percent chate of making malt that is required t{ 14 13 1 3 16 12 10 10
justify growing CDC Bow over CDC Austenson

'Economic analysis is based on 2017 selling price for malt and feed barley of $5.44 and $3.22/bushel, respectively.
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Table 11. Economic Analysis fo6Growing CDC Bow for Malt over CDC Austenson for Feed

Yorkton | Melfort | Prince | Indian | Outlook | Redvers | Scott | All
Albert | Head sites
bu/ag---------------
CDC Bow-1001lb N/ac (averaged over seeding | 123.1 123.8 100.8 | 87.7 1195 101.8 Na
rate)
CDC Austenson100lb N/ac (averaged over 134.7 134.7 101.3 | 89.7 132.6 110.0 Na
seeding rate)
CDC Bow-501b N/ac (averaged over seeding | Na Na Na Na | Na Na 53.1
rate)
CDC Austensonr501b N/ac (averaged over Na Na Na Na Na Na 56.7
seeding rate)
$lac
Gross $ selling CDC Bow for malt 576 579 472 411 559 476 249 475
Gross $ selling CDC Bow for feed 455 458 373 325 442 377 197 375
Gross $ selling CDC Austenson for feed 498 498 375 332 491 407 210 402
Value of selling CDC Bow for malt over CDC | 78 81 97 79 69 70 39 73
Austenson for feed
Value of selling CDC Austenson for feed over | 43 40 2 7 48 30 13 26
CDC Bow for feed
%

Percent chance of makingaihthat is required to| 36 33 2 8 41 30 25 27
justify growing CDC Bow over CDC Austenson

1Economic analysis is based off a 2018 selling price for malt and feed barley of $4.68 and $3.70/bushel, respectively.
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Abstract/Summary:

Trials were established at Yorkton, Indian Head, Melfort and Outlook to demonstrate the benefit
of layering herbicide for the control of glyphosate resistant (GR)laarodunteers in a

glyphosate resistant soybean crop. The trials were established as a factorial design with 4
replicates. The first factor compared arcnop application of glyphosate alone against

glyphosate + Viper ADV. The second factor contrasteespeal applications of glyphosate alone
and glyphosate tank mixed with either Blackhawk, Authority Charge, Express SG or Heat LQ.
The benefit of layering herbicide could not be demonstrated at all locations-cAopin

application of Viper ADV alone was didient to maximize control of GR canola volunteers and
maximize yield at Yorkton, Indian Head and Melfort. Layering withgged tank mixes did

little to improve control of volunteers or increase soybean yield as canola populations were low
at Indian Hed and the initial flush at Melfort and Yorkton emerged after thespesl herbicides

had been applied. The situation was different at Outlook under irrigation, as a healthy population
of volunteers was present when+geed herbicides were applied and d¢amontinued to flush
throughout the year. As a result, layering of herbicide was extremely beneficial at Outlook. On
average, praseed tank mixes alone provided 60% control of GR canola volunteers and increased
soybean yield by 36%. However, layering{geed tank mixes with an-grop application of

Viper ADV further improved volunteer control to 90% and increased soybean yield by 68%.
While differences between peeed tank mixes were significant at times, no consistent

conclusion can be made regardihg telative efficacy of the products.

Project Objectives:
The objectives of this project are:

1. to demonstrate the efficacy of specific pre and{eostrgent herbicide options for the
control of glyphosate resistant canola volunteers in glyphosagtamssoybeans.

2. to demonstrate improved control of glyphosate resistant canola volunteers by layering pre
and postemergent herbicides

3. to encourage the use of herbicides with differing modes of action to delay the
development of herbicide resistance.

Project Rationale:

Glyphosate resistant (GRpybeanslominate the market due to convenience and improved

weed contol over traditional soybeans. Volunteer GR canola is the major weed appearing in GR
soybean acres in Saskatchewan. Produnest use herbica in addition to glyphosate for

control of GR volunteer canola to minimize soybean yield lo§des.is an added cqdiut

combining herbicides with different modes of action can delay weed resistamedicidesin

addi ti on, @l ayteemergegceé heitidepproridesthedregtestsontrol of GR
canola volunteers which emerge early and over an extended period ofhieneerbicides in

this demonstration are registered in Saskatchewan to control volunteer canola in soybean crops.
This stug will demonstrate the efficacy of various pead postemergence herbicides alone

and in combination.
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Methodology and Results

Methodology:
Trials werelocated on land that has had a history of glyphosate resistant canola within the last

two yearsandwere established as a factorial design with 4 replicRles size varied at each
location based on equipmeifte first factor compared an-orop application of glyphosate

alone against glyphosate + Viper ADV. The second factor contrasteg@deapptiations of
glyphosate alone and glyphosate tank mixed with either Blackhawk, Authority Charge, Express
SG or Heat LQTable 1 lists the treatments established. Greater detail regarding herbicide rates
are listed below the table.

Every treatment consetiof a preseedand postemergencégin-crop)herbicide application.
Treatment 1 consists gfyphosateapplied pre and pog mer genc e . This is the
glyphosate resistant canola will not be controlled by this treatment. Tredreesuates the
addition of Viper ADV postemergence. This treatmetdesnot benefit from anypre-seed

control of the volunteer canola. Treatments 3, 4, 5 and 6 congist-s¢edapplications of
Blackhawk, Authority Charge, Express SG and Heat LQ, respectaatymixel with
glyphosateAll of these treatmentsnly haveglyphosateappliedin-cropso that the control of
glyphosate resistant canola volunteers by thespesl herbicides can be asses$eshtments 7,

8, 9 and 10 also consist of pgeedapplications of Blakhawk, Authority Charge, Express SG
and Heat LQ, respectively. However, unlike treatments 3VWp@&r ADV has been added as a
in-cropherbicide. These last four treatments are layeringspeeland postemergence herbicides
and should provide the besintrol of glyphosate resistant canola volunteers.
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Table 1. Treatment List ofControl of Glyphosate Resistant Canola in Glyphosate Resistant Soy

Treatment | Control of GR Postemergence (iRcrop) Pre-seedHerbicide
Volunteer Canola
No control Glyphosate only Glyphosate only

2 In-crop control Glyphosate Viper ADV Glyphosate only
only
Early control Glyphosate only Glyphosate + Blackhawk
Early control Glyphosate only Glyphosate + Authority

Charge

Early control Glyphosate oly Glyphosate + Express SG
Early control Glyphosate only Glyphosate + Heat LQ
Early + incrop Glyphosate Viper ADV Glyphosate + Blackhawk
control

8 Early + incrop Glyphosate Viper ADV Glyphosate + Authority
control Charge

9 Early + incrop Glyphosate Viper ADV Glyphosate + Express SG
cortrol

10 Early + incrop Glyphosate Viper ADV Glyphosate + Heat LQ
control
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Detailed Treatment List

1. Postemergence
1 Roundup transorb0.67 l/ac

(glyphosate)
Preseed
1 Roundup transorb0.67 l/ac
(glyphosate)

2. Postemergence

1 Roundup transorb0.67 I/ac
(glyphosate)

1 Viper ADV-0.4 l/ac
(imazamox/bentazon)

1 BASF 28% UANO0.81 l/ac

Preseed

1 Roundup transorb0.67 l/ac

(glyphosate)

3. Postemergence
1 Roundup transorb0.67 l/ac

(glyphosate)
Preseed
1 Roundup transorb0.67 l/ac
(glyphosate)

1 BlackHawk-0.3 l/ac (2,4D ester +

pyraflufenethyl)

4. Postemergence
1 Roundup transorb0.67 l/ac

(glyphosate)
Preseed
1 Roundup transorb0.67 l/ac
(glyphosate)

1  Authority Charge
i. Aim-18.75ml/ac
(carfentrazone)
ii. Authority-118 ml/ac
(sulfentrazone)

5. Postemergence
1 Roundup transorb0.67 l/ac

(glyphosate)
Preseed
1 Roundup transorb0.67 l/ac
(glyphosate)

1  Express S& g/ac(tribenuron)

6. Postemergence
1 Roundup transorb0.67 l/ac

(glyphosate)
Preseed
1 Roundup transorb0.67 l/ac
(glyphosate)
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7.

8.

9.

1 Heat LQ-21.4 ml/aqsaflufenacil)

Postemergence
1 Roundup transorb0.67 l/ac
(glyphosate)
1  Viper ADV-0.4 l/ac
(imazamox/bentazon)
1 BASF 28% UANO0.81 l/ac

Preseed
1 Roundup transorb0.67 l/ac
(glyphosate)
1 BlackHawk-0.3 l/ac (2,4D ester +
pyrafluferrethyl)

Postemergence
1 Roundup transorb0.67 l/ac
(glyphosate)
1  Viper ADV-0.4 l/ac
(imazamox/bentazon)
1 BASF 28% UANO0.81 l/ac

Preseed
1 Roundup transorb0.67 l/ac
(glyphosate)

1 Authority Charge
i. Aim-18.75 ml/ac
(carfentrazone)
ii. Authority-118 ml/ac
(sulfentrazone)
Postemergence
1 Roundup transorb0.67 l/ac
(glyphosate)
1  Viper ADV-0.4 l/ac
(imazamox/bentazon)
1 BASF 28% UANO0.81 l/ac

Preseed
1 Roundup transorb0.67 l/ac
(glyphosate)

1 Express S& g/ac(tribenuron)

10. Postemergence

1 Roundup transorb0.67 l/ac
(glyphosate)

1  Viper ADV-0.4 l/ac
(imazamox/bentazon)

M BASF 28% UANO.81 l/ac

Preseed
1 Roundup transorb0.67 l/ac
(glyphosate)

1 Heat LQ-21.4 ml/aqsaflufenacil)



Table 2 lists the dates vats operations occurred at each site.

Table 2 Dates of operations in 2018 for tBentrol of Glyphosat&esistant Canola in
Glyphosate Resistant Soyres

---------------------------- Date---
Activity Indian Melfort Outlook | Yorkton
Head

Broadcasted canola n/a n/a May 18 n/a
Preseed Herbicide Application May 15 May 23 May 24 May 20

glyphosate

& May 29

(other
herbicides)

May 14 May 28 May 29 May 22
June 13 June 19 June 21

Seeding

Emeagence Counts

Control of volunteer canola dhys nia June 11 June 12 | June 6
after seeding
) - g n/a July 27 n/a

In-crop FungicideApplication (Priaxor)
In-crop Herbicide Application June 15 July 6 July 5 June 12
Control of volunteecanola 14lays nia June 20 July19 | June 25
after post emergence application
Control ofvolunteer canola 21 days July 6 July 27 July 26 July 3
after post emergence application
Control of wlunteer canola 58ays Aug 10 Aug 31 Aug 31 Aug 7
afterpost emergence application
Harvest Sept 11 Oct 19 Oct 5

Results:

Tables 3 to 14howing the complete analysis for the study can be found in the Appendices.

Trials were well established with soybean emergence averaging 54.5, 54.5, 58.8 and 51.7
plants/nt at Yorkton, Melfort, Indian Head and Outlook, respectively. A heavy population of
volunteer glyphosate resistant (GR) canola was present at Outlook and Yorkton. At Melfort there
was a mixture of glyphosate and liberty canola volunteers, but the liberty voimiee not a
problem as they were controlled in every treatment by glyphosate. At Indian Head there were
very few canola volunteers. Ratings for the control of volunteer canola were taken 14 days after
seeding, and 14, 21 and 56 days after-pastrgent arbicide. The discussion below focuses on
ratings taken 14 days after seeding and 56 days afteepwsgent herbicide. Ratings from 14
and 21 days after pestnergent herbicide have been omitted from the report as the 56 day rating
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provides all the infanation needed for comparison.

When rated 14 days after seeding, thegwed herbicides Blackhawk, Authority Charge,
Express SG and Heat LQ provided significant and substantial control of volunteer canola at
Outlook (Tables3 and 4 Figure 1). Preseedcontrol was much lower at Melfort and Yorkton as
the main flush of volunteer canola occurred aftergmed herbicides were applied. Ratings were
not taken at this time from Indian Head because volunteers were not present at this time.

When rated 56 dayafter posemergent herbicides were applied, the control of canola volunteers
by preseed herbicide tank mixes was sitjnificant at Outlook (Tables 6,RHigure 2). At this
location, preseed herbicide tank mixes significantly reduced canola dockaige42.1% to
13.620.6% (Table 9, 1@nd Figure 3) and significantly increased soybean yield from 1480
kg/ha to 2184644 kg/ha (Table3and Figure 4) depending on herbicide tank mixed with
glyphosate. Additionally, yield increases associated with thicapipn of Blackhawk or

Authority Charge were significantly higher than those of Express SG or Heat LQ. At Yorkton,
preseed tank mixes were still only providing modest control of volunteers by the 56 day rating
and no control could be detected at Melfdidble7 and Figure 2). As a result, pseed tank

mixes did not significantly reduce canola dockage (TaBlentl Figure 3) or increase soybean
yield (Table B and Figure 4) at either site. Results were somewhat similar at Indian Head, but
percent contrioratings at 56 days were based off plants counts and not visual comparisons, as
there were still very few volunteers by this time. Like Yorkton and Melfort, no significant
differences in control of volunteers or soybean yield resulted from the appliohagoreseed

tank mix at Indian Head with the exception of Heat LQ. Heat LQ provided significantly less
contrd than glyphosate alone (Tablead Figure 2) which in turn resulted in significantly less
soybean yield (Table3land Figure 4). The reasorr filnis is unclear. Overall, preeed

herbicides controlled volunteer canola and increased soybean yield at Outlook, but had little
affect at the other locations.
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Figure 1. Main Effects of Pre-seed Herbicide ornControl of Volunteer Glyphosate
Resistant Canola 14 days after Seeding
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Figure 2. Main Effects of Pre-seed Herbicide onControl of Volunteer Glyphosate
Resistant Canola 56 days after PodEmergent Herbicide
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Figure 4. Main Effects of Preseed Herbicide Control on Soybean Yield (kg/ha)
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An in-crop application oViper ADV significantly increased the control of voleet canola
(Tables 6 and,#igure J at all locations and decreased canola dockage at alesitepting

Indian Head (Tables &d D, Figure §. Dockage was not reduced at Indian Head as there was
little volunteer canola present at that sihen aveaged across pigeed herbicidg the incrop
application ofViper ADV significantly increased soybean yield by 28 an#28 Yorkton and
Outlook, respectivelyTable 13and Figure 7)Viper ADV did not increase yields at Melfort or
Indian Head. The lack & yield responseasnot surprising for Indian Head as thavere few
canola volunteergdowever, a yield response was expected at Melfovtijger ADV provided
excellent control of volunteer$he lack of yield response at Melfort could be attributedptia
vigour and seed quality from lack of moisture.

The benefit of layering preeed and ktrop herbicides for the control of volunteer GR canola
could not be demonstrated at Yorkton, Melfort or Indian Head. Viper A2svery efficacious
at these lod#ons, praviding over 85% control (Table)8Moreover, Viper ADV alone reduced
canola dockage from A& down to 1.2% at Yorkton and from 11.28wn to 0.6% at Melfort
(Table1l). Layering witha preseed herbicide tank mix did not significantly irape thecontrol
of volunteers (Tabl®&), further reduce canola dockage (Tablg or increase soybean yield
(Table 3). In contrastthe best control of volunteer canaaOutlookwas achieved by layering
Viper ADV with a preseed herbicide tank miXhe checksprayed preseed and ktrop with
glyphosate alongrovided no control of canola, resulted in 44.8% dockageeoaliceca
soybean vyield of only 1524g/ha (Tables 8, 1and H4). On average, a preeed tank mixvithout
an incrop application of Viper AD\provided60% control of volunteersyeduced canola
dockage down to 24.3% and increased yield to 2075 kg/ha. Layéipeg ADV with a preseed
tank miximproved control of/oluntees to90%, further reducediockage to 11.5% and
maximizedyield at 2570 kgha.Layering herbicide at Outlook increased soybean yield by 68%!
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Figure 5. Main Effects of In-crop Herbicide on the Control
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Figure 7. Soybean Yield for the Main Effects of In
crop Herbicide Control.
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Conclusions and Recommendations

An in-crop application of Viper ADV without a preeed tank mix provided sufficient control of

GR canola volunteers and maximized yield at YorkdMalfort, and Indian Head because
volunteers flushed late at Yorkton and Melfort and populations were low at Indian Head. In
contrast, layering preeed herbicide tank mixes with ardrop application of Viper ADV was
extremely beneficial at Outlook undetigation. At this location populations of canola

volunteers were very heavy and there were multiple flushes. On averageepre@ank mixes

alone provided 60% control of GR canola volunteers and increased soybean yield by 36%.
However, layering prseal tank mixes with an kerop application of Viper ADV further

improved volunteer control to 90% and increased soybean yield by 68%. Layering of herbicides
with different application timings and modes of action can increase control of canola volunteers
andincrease soybean yiel&/hile differences between peeed tank mixes were significant at
times, no consistent conclusion can be made regarding theeeticacy of the products.
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Appendices

Table 3. Significance of Incrop control YViper ADV) and Preseed Tankixes on Control of
Volunteer GRCanola 14 days after seeding (multiple locations 2018).

Control 14 days after Seeding (%)
Yorkton Melfort Indian Head | Outlook
Effect | e P-values? ------nmmmnmmmmmmemmeeeeee
In-cropcontrol Viper ADV (V) 0.0266 Ns n/a <0.001
Preseed control (P) 0.0599 Ns n/a <0.0001
VXxP Ns Ns n/a Ns
Zpvalues O 0.05 indicate that a treatn

variability

Table 4. Main Effect Means for htrop Control Viper ADV) and Preseed control on
Volunteer R Canola 14 days after seeding (multiple locations 2018).

Main effect Control 14 days after Seeding

Yorkton Melfort Indian Head Outlook
In-crop control | mmmmmmmmmmmmmem e %o -=-==mmmmmmmmme e meeeean
Glyphosate 26.0b 13.8a n/a 69.8a
Glyphosate iper 8.8a 10.0a n/a 74.0b
ADV
LSD 15.0 Ns n/a 2.0
Pre-seed control
Glyphosate Oa Oa n/a Oa
Glyphosate + 8.8ab 16.3a n/a 87.5b
Blackhawk
Glyphosate + Authority 23.8bc 13.8a n/a 91.3c
Charge
Glyphosate + Express 20.6abc 18.1a n/a 90.0bc
SG
Glyphosate + Had Q 33.8bc 11.3a n/a 90.6bc
LSD 23.8 Ns n/a 3.1
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Table 5. Means for the Interaction betweendrop control and Prseed contrloon Volunteer
GR Canola 14 days after seeding (multiple locations 2018).

Main effect Control 14 days after Seedig

Yorkton Melfort Indian Outook

Head

VxP ] e Y- -m oo
1.Glyphosaté Glyphosate 0.0 0.0 n/a 0.0
3.Glyphosaté Glyphosate + 12.5 10.0 n/a 85.0
Blackhawk
4.Glyphosaté Glyphosate + 42.5 8.8 n/a 90.0
Authority Charge
5.Glyphosaté Glyphosate + 27.5 30.0 n/a 86.3
Express SG
6.Glyphosaté Glyphosate + 47.5 20.0 n/a 87.5
Heat LQ
2.Glyphosate Viper ADVi 0.0 0.0 n/a 0.0
Glyphosate
7.Glyphosate Viper ADV i 5.0 22.5 n/a 90.0
Glyphosate + Blackhawk
8.Glyphosate Viper ADV i 5.0 18.8 n/a 92.5
Glyphosate + Authority
Charge
9.Glyphosate Viper ADV i 13.8 6.3 n/a 93.8
Glyphosate + Express SG
10.Glyphosate ¥iper ADV 1 20.0 2.5 n/a 93.8
Glyphosate + Heat LQ
L.S.D 33.7 Ns n/a 4.4
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Table 6. Significance of Ircrop control YViper ADV) and Preseed Tankixes on Control of
Volunteer R Canola 56 days after Pemmergent Herbicide Application (multiple locations

in 2018).
Control 56 days after Postemergent Herbicide Application (%)

Yorkton Melfort | Indian Head | Outlook
Effect | e p-values? ---------------------
In-cropcontrol Viper ADV (V) <0.0001 <0.0001 <0.0001 <0.0001
Preseed control (P) 0.0711 Ns 0.0002 <0.0001
VXxP Ns Ns 0.0146 Ns
Zpval ues O 0.05 indicate that a treat men

Table 7. Main Effect Means for lrcrop Control Yiper ADV) and Preseed control on
VolunteerGR Canola 56 days after Pemtergent Herbicide Applicatigmultiple

locations in 2018).

Control 56 days after PostEmergentHerbicide

Main effect Application

Yorkton Melfort Indian Head Outlook
In-crop control | meememeemememee s e
Glyphosate 17.0a 0.0a 47.7 a 48.0 a
Glyphosate Viper
ADV 89.9b 87.0b 91.2b 78.8b
LSD 7.1 3.5 11.1 7.0
Pre-seed control
Glyphosate 44.8a 42 .5a 75.4 bc 11.3a
Glyphosate +
Blackhawk 58.8b 43.8a 89.4c 83.1c
Glyphosate + Authority 55.4ab 43.8a 70.5b 81.9hc
Charge
Glyphosate + Express 49.9ab 43.8a 69.4 b 69.4 b
SG . . : :
Glyphosate + Heat LQ 58.5b 43.8a 425a 71.3Db
LSD 11.2 NS 17.6 11.1
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Table 8. Means for the Interaction betweendrop control andPreseed control on
Volunteer R Cano& 56 days after Pesimergent Herbicide Application (multiple locations
in 2018).

. Control 56 days after PostEmergent Herbicide
Main effect P
Application
Yorkton | Melfort Indian Head Outook
VXP ] e S -
1.Glyphosaté Glyphosate 3.8 0.0 59.5 0.0
3.Glyphosaté Glyphosate + 8.8 0.0 838 20.0
Blackhawk
4.Glyphosaté Glyphosate +
Authority Charge 18.8 0.0 48.5 70.0
5.Glyphosaté Glyphosate + 125 0.0 400 50.0
Express SG
6.Glyphosaté Glyphosate +
Heat LQ 21.3 0.0 6.5 50.0
2.Glyphosate + Viper ADV 85 8 85 913 29 5
Glyphosate
7.Glyphosate + Viper ADVY
Glyphosate + Blackhawk 88.8 81.5 95.0 96.3
8.Glyphosate + Viper ADVY
Glyphosate + Authority 92.0 87.5 92.5 93.8
Charge
9.Glyphosate- Viper ADV i
Glyphosate + Express SG 87.3 87.5 98.8 88.8
10.Glyphosate + Viper ADV
i Glyphosate + Heat LQ 95.8 87.5 78.5 92.5
L.S.D 15.8 24.9 15.7
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Table 9. Significance of Iacrop control Yiper ADV) and Preseed Tank Mixes on Canola

Dockage(multiple locations in 2018)

Dockage (%)

Yorkton Melfort Indian Head | Outlook
Effect | e P-values? --------=--n-mmmneemmneev
In-cropcontrol Viper ADV (V) <0.0001 <0.0001 Ns 0.0024
Preseed control (P) Ns Ns Ns <0.0001
VxP Ns Ns Ns Ns
Zpvalues O 0.05 indicate that a treatn
variability

Table 10. Main Effect Means for lrcrop Control YViper ADV) and Preseed control on

Canola Dockage (multiple locations in 2018).

Main effect Dockage

Yorkton Melfort Indian Head | Outlook
In-crop control | mmemmememeeem e - % -----
Glyphosate 7.6b 11.2Db 0.29a 28.4b
Glyphosate iper
ADV 0.6a 0.9a 0.30a 17.1a
LSD 1.0 2.2 Ns 6.9
Pre-seed control
Glyphosate 5.0a 59a 0.26a 42.1b
Glyphosate +
Blackhawk 4.6a 6.0a 0.28a 20.6a
Glyphosate + Authority 3.7a 6.1a 0.30a 13.6a
Charge
Shyphosate + Express 4.3a 6.1a 0.32a 18.7a
Glyphosate + Heat LQ 3.1a 6.2a 0.31a 18.7a
LSD NS NS NS 10.9
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Table 11. Means for the Interaction betweendrop control and Prseed control on Canola
Dockage (multiple locations in 2018).

Main effect Dockage

Yorkton Melfort Indian Head | Outlook
vxpP | e Yor-mmmmmmmmmmm oo oo
1.Glyphosaté Glyphosate 8.8 11.2 0.24 44.8
3.Glyphosaté Glyphosate + 8.7 115 0.95 26.7
Blackhawk
4.Glyphosaté Glyphosate +
Authority Charge 7.1 11.9 0.30 15.0
5.Glyphosaté Glyphosater 79 10.7 033 270
Express SG
6.Glyphosaté Glyphosate +
Heat LQ 5.8 10.9 0.31 28.5
2.Glyphosate ¥iper ADVi 12 06 0.28 39.5
Glyphosate
7.Glyphosate Viper ADV i
Glyphosate + Blackhawk 0.6 0.5 0.30 14.6
8.Glyphosate Viper ADV i
Glyphosate + Athority 0.3 0.4 0.30 12.2
Charge
9.Glyphosate ¥iper ADV i
Glyphosate + Express SG 0.8 1.5 0.30 10.4
10.Glyphosate ¥iper ADV i
Glyphosate + Heat LQ 0.3 1.6 0.31 8.9
L.S.D 2.3 5.0 NS 15.4
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Table 12. Significance of Iacrop control Viper ADV) and Preseed Tank on Soybean yield
(multiple locations in 2013

Yield (kg/ha)
Yorkton Melfort Indian Head | Outlook
-------------------------------------- p-values? ---------------------
Effect | e
In-cropcontrol Viper ADV (V) <0.0001 Ns Ns <0.0001
PreseedHerbicide(P) Ns Ns <0.0001 <0.0001
VxP Ns Ns Ns 0.0014
Zpvalues O 0.05 indicate that a treat me
variability

Table 13. Main Effect Means for lrcrop Control Viper ADV) and Preseed control on
Soybean Yield (multiple locations 2018).

Main effect Yield

Yorkton Melfort Indian Head Outlook
In-crop control | memmemmemeeemee e = G
Glyphosate 1950 a 1358a 612 a 2001a
Glyphosate +
Viper ADV 2498 b 1398 a 624 a 2463b
LSD 200 NS Ns 117

Pre-seedcontrol

Glyphosate 2154 a 1355 a 632 bc 1480a
Glyphosate + 2348 a 1276a 653 ¢ 2558c¢
Blackhawk

Glyphosate + Authority 2112 a 1448a 599 b 2644c
Charge

Glyphosate + 2183 a 1456a 666 C 2294b
Express SG

Glyphosate +

Heat Lo 2324 a 1356a 539 a 2184b
LSD 316 NS 45.7 184
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Table 14. Means for the Interaction betweendrop control and Prseed control on Soybea
Yield (multiple locations in 2018).

Main effect Yield

Yorkton Melfort Indian Outook

Head

V xP S T | 1 G ———
1.Glyphosaté Glyphosate 1855 1358 602 1524a
3.Glyphosaté Glyphosate + 2051 1259 648 2931c
Blackhawk
4.Glyphosaté Glyphosate + 1913 1362 508 2388cd
Authority Charge
5.Glyphosaté Glyphosate + 1799 1481 638 1974bc
Express SG
6.Glyphosaté Glyphosate +
Heat LQ 2133 1329 523 1890b
2.Glyphosate ¥iper ADVi 2453 1352 663 14364
Glyphosate
7.Glyphosate Viper ADV i
Glyphosate + Blackhawk 2645 1293 658 2886e
8.Glyphosate Viper ADV i
Glyphosé#e + Authority Charge 2311 1534 600 2901e
9.Glyphosate ¥iper ADV i
Glyphosate + Express SG 2567 1431 645 2614d
10.Glyphosate ¥iper ADV 1
Glyphosate + Heat LQ 2516 1384 556 2479cd
L.S.D 447 Ns 64.7 261
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Increasing Wheat Protein with a Post Em ergent Application of UAN

Mike Hall', Chris Holzapfel, Jessica PratchferLana ShawGarry Hnatowich, Jessica Web&r
and Bryan Nybb

lEast Central Research Foundation, Yorkton, SK.
’Indian Head Research Foundation, Indian Head, SK.
3Northeast Agricultte Research Foundation, Melfort, SK
4South East Research Farm, Redvers, SK

SIrrigation Crop Diversification Centre, Outlook, SK
®Western Applied Research Corporation, Scott, SK
"Western Conservation Area Inc., Swift Current, SK

Abstract/Summary:

A study was conducted at seviatations across Saskatchewan to determine if wheat yield

andbr protein could be increased by applyinglil30l/ac of UANat preboot or postanthesis

UAN wassubsequentlgppliedin additionto base rates of 7@ 100Ib N/acof sidebanded

urea. The ircrop N waseither dribble banded pit@oot or postanthesis or foliar sprayed pest
anthesisLeaf burning was most severe with the foliar spray application and dribble banding pre
boot resulted in the least amount of crop dam@geaverage, the supplemental application of 30

Ib N/ac increased grain protein by 0.8 and 0.6% when applied to base rates of 70 kbnd 100
N/ac, respectively. This supports the hypothesis that supplemental N can increase grain protein
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more when N deficiecy is greater. While applying supplemental N increased protein it did not
increase either yield or protein compared to side banding that additiolelNAEc at seedingin
some instancesplit applications resulted in less yield and/or protkirhis study, nitrogen use
efficiency was better when all the nitrogen was 4idaded at seeding. However, if a crop has
been fertilized below its potential, a late season application f IRfac can increase protein by
0.8%; this protein increase alone vatly prove to be economical when the protein spreads are
at historical highstherefore the need for N should be identified early enough that yield can also
be increased.

Project Objectives:
The objectives of this project are:

1 To demonstrate the poteaitiof postanthesis applied AN (30 Ib/ac N) to increase wheat
grain potein.

1 To demonstrate that improvememnsgrain protein with irseason nitrogen (Njre more
likely to occur fo more nitrogen deficient whe@e: base levels of 70 and 10#Jac ofN
for comparison).

1 To demonstrate greater crop safety (less leaf burn) and potentially greater wheat yields
when posianthesis N is applied in a dribble band vs foliar broadcast (flat fan) sprays.

1 To demonstrate the potential for a better yaidprotan response to posgmergent N
when applied earlier in the seaspmnelbootversus anthesis)

1 To demonstrate the overall risks and benefits of-gpitlications versus applying all N at
seeding. Spliapplications may decrease lodging and increase graiaipr howeverthe
separate applications increase costamulying the entire amount of N up front may
provide greater yield potential. An economic analysis of the two practices will be
performed.

Project Rationale:

Postemergent application of N feiier is one of the only options to increase grain protein
during the growing seaso@ften it is most eonomical when yield potential is high and soil N is
inadequate to maintain high protein lev&split applications of N have the benefit of supplying
higher levels of N without the increased risk of lodging that comes witHysnggll the
nitrogenat seedingHowever, split applications may cause a nitrogen deficiency in high yielding
wheat before the second application. Dribble bandingseason is # most effective way to
apply liquid nitrogen while minimizing leaf burBribble banding also minimizes N last
volatilization Foliar broadcast sprays can cause significant leaf burdiy. can be diluted

with water50:50 to reduce leaf bumhen foliar sprayingLeaves are not good at absorbing
sufficient amounts of nitgen; absorbing only-27%. Foliar sprayedJAN is mosty absorbed
through the rootafter rainfall events wsh the N into the soiFoliar broadcaspray
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applications of UAN posanthesis frequently increase protebutthis practice does not always
prove to be economical.

Recently, most work has been targeting the-posthesis stage for increasing protein in wheat.
However, applying N at the boot stage instead of-po#tesis staghas been shown to be more
consistent at increasing protein, but it is highly dependeit suppl and weather conditions.
The boot application timeas ahigher probability of response, reduced potential for leaf burn,
increased likelihood of precipitan, potential for increased yielmhdgrowth stages are easily
identifiable.

Methodology and Results

Methodology:
The demonstration assetup as #actorial with4 replicatesThe first factor contrasted total

nitrogen applied which was either 1001&01Ib/ac. The second factor contrasted 4 different

means of applying the last 8®N/ac. The last 3tb N/ac was either applied as sidanded urea

at seeding, UAN dribble banded at fr@ot or post anthesis, or UAN foliar sprayed at post

anthesis. Are x t r a t r e bN/iweasdidb@fn ded0 ur eado was added to
design so that the impact of latedrop applications of 3 N/ac on a base rate of 70 N could

be determined. All treatments applied are listed baéhowable 1 Plot sizevaried between

locatiors based on equipment size.
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Table 1.Treatment Lisof Nitrogen Application Rates and Timings

Treatment # Sidebanded Urea at Seedin( In-season Nitrogen
Application

1 701b N/ac

2 1001b N/ac

3 1301Ib N/ac

4 701b N/ac 301b N/ac preboot surface
dribble-band UAN

5 1001Ib N/ac 301b N/ac preboot surface
dribble-band UAN

6 701b N/ac 301b N/ac postanthesis foliar,
spray UAN

7 1001Ib N/ac 301b N/ac postanthesis foliar,
sprayUAN2#

8 701b N/ac 301b N/ac postanthesis
surface dribbléband UAN-2

9 1001Ib N/ac 301Ib/ac N postanthesis
surface dribbléband UAN-2

IApplied lateherbicide timing, prédoot stage
2Applied 710 days posanthesis

3Sprayed with dribble bal nozzle at 20 ga/ac (10 ga/ac UAN + 10 ga/ac water)
4Sprayed with 02 flat fan nozzles at 20 ga/ac (10 ga/ac UAN + 10 ga/ac water)
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Table 2. Dates of operations in 2018 for the Increasing Wheat Protein with Post Application of UAN

------------ ---Date-----------mmm e
Activity Indian Head Melfort Outlook Redvers Scott Swift Yorkton
Current
Preseed Herbicide May 11 (Roundug May 18 May 16 May 15
Application Weathermax 540|(Glyphosatg¢ (Glyphosate| (Credit &
& Heat LQ) and Aim) AlM)

Seeding May 8 May 5 May 22 May 8 May 19 May 23 May 4
Emergence Counts May 25 June 7 June 7 May 30 June 8 June 12 May 24
Dribble banded UAN at June 23 July 6 July 9 June 20| June 28 June 26 June 13
pre-boot (trt 4 and 5)
In-crop Fungicide June 25 (Quilt) | July 13 N/a July 27 N/a June 25
Application July 5 (Prosaro) | (Caramba) (Headline) (Caramba
In-crop Herbicide June 7 (Buctril | June 14 June 13 May 28 June 18 June 19 June 6
Application M/Simplicity (Prestige (Buctril (Butril M and| (Tracos and Prestige

GoDRI) XC) M/Simplicity Axial) Odain) followed

Go Dry) later with
Axial

Dribble bandJAN at 7-10 July 12 July 24 July 25 July 13 July 19 July 16 July 5
days postanthesis
Foliarspray UAN at 710 July 12 July 24 July 25 July 13 July 19 July 16 July 5
days postanthesis
Leaf Burn: % of flag leaf July 20 Aug 6 July 27 July 5, 12, 2¢ July 25 July 13
damaged by UAN and Aug 2
Lodging Ratings Aug 12 Sept 20 Aug 9 Aug 20 N/a
Preharvest Herbicide Aug 9 (Roundp Sept 8 N/a N/a
Application Weathermax 540
Harvest Aug 14 Oct 4 Aug 17 Aug 21 Sept 28 Aug 27 Aug 29
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Results:
Tables 3o 14 showthe complete analysis for the study can be found in the appendices.

Crop emergence was lower at Scott, Swift Current and Melfoete average populations were

188, 172 and 202 plants?mrespectively (data not shown). At Swift Current, increasing nitrogen
rate at seeding from 70 to 100N/ac significantly reduced emergence from 187 to 157

plants/nt. This trend was also apparetMelfort where increasing N reduced emergence from

222 to 181 plants/fMrespectively. Crop emergence was higher at Yorkton, Indian Head,

Outlook and Redvers where average populations were 375, 240, 302 and 303 flants/m
respectively (data not showt these locations, increasing nitrogen rates at seeding had little
effect on emergence. Lodging was very low at all sites and no treatment difference were detected
(data not shown).

Significant leaf burn from the application of UAN was observed abeditlons when evaluated

1 to 2 weeks after the panthesis application (Tab®. As expected, dribble banding UAN
pre-boot resulted in significantly less flag leaf burn than dribble bandinggmiisesis at

Yorkton, Indian Head, Sift Current and Redver(Tablel0and Figure 1). This is because the

flag leaf was not fully emerged when applications occurrecdpot. When applied post

anthesis, foliar sprayed UAN resulted in more leaf burn than dribble banding at Yorkton, Indian
Head, Outlook, Swift Currg and Redvers because of increased coverage on foliage. In this
study, all incrop UAN was diluted 1:1 with water with the intention of reducing leaf burning.
However, in practice, dribble band applications of UAN are not typically diluted with water and
how doing so might affect leaf burn uncertain. It is conceivable that dilution might even make
dribble bands more damaging by reducing surface tension and decreasing the number of drops
that roll off leaf surfaces (Stu Brandt personal communication).d@diag said, foliar spray
applications were still more injurious in this study than dribble band applications, when both
were applied post anthesis.

85




Figure 1. Flag leaf burn from UAN, averaged over total

35.0 nitrogen rate
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$15.0 12.5b

10.(b

:_Lglolo 9.8b = 30 Ib N/ac post

7.1b 0.6a 6.6b anthesis surface
6.2¢| 4.4a 3 3 6 1b " yribble-band
5.0 a
I 35b UAN
0.02°2 Bo.oa 135 Ro.oa

Yorkton Indian Melfort Outlook Scott Swift Redvers
Head Current

The yield and % protein data for this study have been analysed in two waysad-#isigle

factor RCBD (Tables 5and8) so that treatment 1 can be part of the statistical comparisons and
secondly as a two order factorial (trt®Pto gain greater power to segge main effect means
(Tables 36). The main effect comparison are total N (100 vs b3, when averaged over
method of applying supplemental N and method of applying supplemental N, when averaged
over total N.

Results were fairly similar between locations. Yield and protein increased numerically at all
locations as the rate of sibandedurea was increased from 70 t80lb N/ac at seeding (Tables

5 and §. Overall, the main effect of increasing total nitrogen from 100 tdld 24t increased

yield and protein at all locations with yield differences being statistically significantiahind
Heal, Melfort and Redvers (Tables 3aAdd Figure 2) and protein differences being significant at
all locatiors except Swift Current (Tables 6aid Figure 3). When averaged across location and
method of applying supplemental N, increasing total Mfi®0 to 130b/ac increased protein
levels by 0.8%.
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Figure 2. Effect of total nitrogen rate on wheat yield,
averaged over method of applying supplemental N
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Figure 3. Effect of total N rate on wheat grain protein (%),
averaged over method of applying supplemental N
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A late season application of 8®N/ac tended to increase yield and often significantly increased
percent grain protein. However, late season applications of N did not increase yieitkior pr
relative to sidebanding the whole amount of nitrogen at seeding. In other words, it was better to
place all the nitrogen down at seeding instead of split applying it. When averaged over location,
a late season application of [RON/ac to a base ta of either 70 or 10l N/ac of side banded

urea, increased yield somewhat and significanttyease grain protein (Tables 5 andrjures

4 and 5). Most of the yield increases were not statistically significant, except for a 6% yield
increase from dbble banding UAN at the p#eoot stage to a base rate of 10M/ac (Figure 5).
Applications of UAN at the prboot are more likely to show a yield increase because the staging
is earlier, and less likely to burn the flag leaf. On average, a late sggdaration of 30b N/ac
significantly increased protein by 0.8% when applied to a base ratdlmfN7@c and by 0.6%

when applied to a base rate of 1I60N/ac. This supports the hypothesis that greater protein gains
can be achieved from applyingdeseason N to a more N deficient crop of wheat. The protein
responses in this study from a late season applicationlbff#@c is very similar to the results

of past studies conducted by John Heard, Amy Mangin, Ross MacKenzie and Guy Lafond which
havetypically observed protein increases of 0.5 to 1% in western Canada.

Figure 4. Impact of late season nitrogen on wheat yield and
protein, averaged over total N and locations

14.2
14
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Figure 5. Impact of late season nitrogen on wheat yield and
protein, averaged over 7 locations
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While an extra 3@b N/ac applied in late season did increase protein, it did not significantly
increase yield or protein when compared to-4ideding all the N at selingfor any location

(Tables 3, 4, 6, &igures 6 and 7). It was more efficient to place all the nitrogen down at seeding
instead of split applying it, especially since split applications actually resulted in either less yield
or protein in some instances. EBwehen yield and protein were considered together as kg/ha of
protein, split applications never provided a statistically significant advantage over applying the
whole amount of nibgen down at seeding (Tablesd® 14Figure 8). The nitrogen from split
applications was less efficient as it may have been lost to the atmosphere, stranded on the soil
surface or caused crop injury. When comparing between applications of UAN averaged over
location, foliar sprays resulted in greater grain protein (Figures 8)amtbwever, this bump in
protein may have been partly due to the tendency for lower yield caused by greater leaf burn
from foliar spray applications compared to dribble bands. In the end, none of the late season
applications provided any yield or protdianefit compared to sidganding all the nitrogen at
seeding. It should be acknowledged that our results may have differed under wet conditions
where there would be greater potential for denitrification losses in@iaeid-row banded N

and less potersl for the volatilization losses and/or ldairn associated with the-grop

applications.
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When averaged over location and method of applicatioth Bidac applied in late season to a

base rate of 7 N/ac increased grain protein from 13.1 to928.and yield from 3819 to 3932

kg/ha. This is 0.8% protein increase on roughly a 58 bu/ac crop of wheat. The economics of this
situation can be explored by referring to Figure 9. In Figure 9 there are two tables showing the
protein spread (cents/%/bu) réepa to break even from the cost of applyingli3®l/ac of UAN

plus the cost of application. The left and right hand tables assume a protein increase of 0.5 and
1.0% resulting from the late season application of UAN. This covers the range of results that
might be expected based on both the current demonstration and previously reported responses. In
each table you will note the spread required to cover costs increases as the price of N increases
and it decreases as the yield of wheat increases. Basedrestitis for this study we would

require a spread between roughly 35 and 60 cents/%/bu to breakeven depending of the price of
nitrogen. This would be achievable for some years, but predicting those high protein spreads in
advance may be difficult. Of cowsthe most economic scenario in this study was to put all the
nitrogen down at seeding, as split applications could not improve yield or protein over this
approach.
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Figure 6. Effect of method of applying supplemental N on wheat yield, averaged
over total N
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Figure 7. Effect of method of applying supplemental N on wheat grain protein (%),
averaged over total N
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Figure 8. Effect of method of applying supplemental N on wheat grain protein
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Figure 9. Spread (cents/%/bu) required to cover the
cost of 30 Ibs N/ac of UAN + S5/ac cost of application.

Frotein spread 66 cents//bu (February 2018)

Crop Yield (bu/ac) 40 50 60 70 Crop Yield (bujac) 40 50 B0 70

Protein Increase (%) 0.5 0.5 0.5 0.5 Frotaln Incraasa 3} 1 1 1 1
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ahe L =i B i 03 35 28 23 20

0.35 78 62 52 = 0.35 39 31 26 22
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0.55 108 86 72 61 0.55 54 43 36 31

0.6 115 92 77 A6 0.6 58 46 38 33

0.65 123 98 82 70 0.65 61 49 a1 35

Conclusions and Recommendations

Wheat yield and grain protein increasednvatided nitrogen in this study. Applying an

additional 3db N/ac late in the season to base rates of 70 antb10@c of sidebanded urea
significantly increased grain protein by 0.8% and 0.6%, respectively when averaged over
location and method of gpcation. This supports the hypothesis that split applications provide
greater protein increases with more N deficient wheat. However, split applications did not
increase wheat yield or protein relative to dudading all the N at seeding. In terms dfogen

use efficiency, it was frequently better to place all the nitrogen down at seeding in this study.
Nitrogen from split applications was less efficient as it was likely stranded at the soil surface due
to dry conditions or lost to volatilization. Laseason applications of UAN can also result in leaf
burn and potentially even reduce yields. Reduced yield may account for some of the observed
increase in protein from late season UAN applications as foliar spray applications with higher
levels of leaf bun also had somewhat higher protein; however, there was one site where, at the
postanthesis stage, foliar applied UAN did appear to be more effective for increasing protein
than dribble banding. Pieoot dribble band applications of UAN typically caused least

amount of crop injury. This study concludes that late season nitrogen can be used to increase
protein, but doing so was never advantageous over simphpait#ing the extra nitrogen at
seeding under the conditions encountered. However, if aha®peen under fertilized for its
potential, late season supplemental N can provide a protein boost of 0.8%. This will increase net
returns, but only when protein spreads are at historical highs. If increasing protein with a late
season application of N desired, every effort should be made to reduce leaf burn. As expected,
pre-boot dribble banding UAN was safer on the crop than foliar sprays post anthesis in this
study. Spraying should not occur at temperatures abd@ Plluting 50:50 with water may

reduce leaf burn with foliar applications but the effects of dilution with dribbteding are

uncertain. For example, dilution also doubles the total solution application volume required and
reduces surface tension of the UAN which could result in grpatential for leaf burn in
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dribble-band applications. With foliar applications the objective is to get as much product as
possible retained on the leaves while, dridid@d applications are specifically targeting the soil
surface. Recent studies have abown that melted urea may be safer on the crop than UAN.
Care must be taken not to freeze lines when dissolving urea as it is an endothermic reaction.
Moreover, only urea low in biuret should be used otherwigersdeaf burning will occur.
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Appendices

Table 3. Significance of main effects and interactions for total N applied and method of
applying supplemental N (3B N/ac) on wheat yielat multiple locationsn 2018.

Yield
Yorkton Indian Melfort | Outlook Scott Swift Redvers
Head Current

Effect memmm s P-ValuES?----mmn=mmmmmmmmmmme oo
Total Ns 0.0010 | <0.0001 Ns Ns Ns 0.0044
nitrogen
(N)
Method(M) Ns 0.0865 0.01® Ns Ns Ns Ns
N x M Ns 0.0019 | <0.0001 Ns Ns Ns 0.0150
Zpvalues O 0.05 indicate that a treatrt
variability
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Table 4. Main effect means for total nitrogen applied and method of applying supplemental nitrodjeN(&€)
on wheat yield(kg ha?) at multiple locations in 2018.

Main effect Yield

Yorkton Indian Melfort Outlook Scott Swift Redvers

Head Current
Total Nitrogen Applied | = ==seeeeemmmmemm e el LT
1001b N/ac 4899 a 3685 a 5087 a 5145 a 2580 a 1945 a 4373 a
1301Ib N/ac 4956 a 3888 b 5610 b 5391 a 2588 a 2139 a 4679 b
LSD Ns 110 156 Ns Ns Ns 199
Method of applying
supplemental N

301Ib N/ac extra side 4819 a 3910 b 5539 b 5394 a 2613 a 1984 a 4639 a
banded at seeding
301b N/ac preboot 5109 a 3769 ab 5407 ab 5446 a 2546 a 2008 a 4400 a
surface dribbldband UAN
301b N/ac post anthesis 4698 a 3746 a 5188 a 5052 a 2657 a 1939 a 4554 a
foliar spray UAN
30 Ib N/ac post anthesis 5082 a 3723 a 5259 a 5180 a 2520 a 2238 a 4512 a
surfacedribble-band UAN
LSD Ns 156 221 Ns Ns Ns Ns
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Table 5. Means for total nitrogen applied by method of applying supplemental nitrogen on wheat yield?( K¢ tnaltiple

locations in 2018.

Main effect Yield

Yorkton Indian Melfort | Outlook | Scott Swift Redvers All Sites

Head Current Average
e L KQ ha? ---mmmmmmmmmmmmm e

1. 70Ib N/ac side banded as urea at seeding| 4788a | 3498a| 497a | 4730a | 2469a| 2184a | 4070a | 3819a
2.100Ib N/ac side banded as urea at seeding 4678 a | 3865 cd| 5295 bc| 5388 a | 2574 a| 2065 a | 4401 ab| 4038 bc
3.130Ib N/ac side banded as urea at seedin¢ 4960 a | 3955d| 5783d | 5400a | 2652 a| 1904 a | 4877 c | 4219 cd
4.701b N/ac sided banded as urea at seedin¢ 4860 a 3633 | 4980 a | 5218 a | 2565a| 1883 a | 4340 ab| 3925 ab
30lb N/ac preboot surface dribbkeand UAN-3 abc
5.100Ib N/ac side banded as urea at seeding 5359a | 3905d| 5835d | 5673 a | 2526 a| 2133 a | 4461 ab| 4270d
30lb N/ac preboot surface dribbkeand UAN-3
6.701b N/ac side banded as urea at seeding| 4798 a | 3583 ab| 4943 a | 5097 a | 2674 a| 1902 a | 4423 ab| 3917 ab
30Ib/ac N posianthesis foliar spray UAN
7.100Ib N/ac side banded as urea at segdin| 4598 a | 3909d | 5433 bc| 5006 a | 2641 a| 1977a | 4684 | 4035 bc
301Ib/ac N postanthesis foliar spray UAN abc
8.701b N/ac side banded as urea at seeding| 5260 a 3661 | 5131 ab| 4875a | 2506 a| 1932a | 4329 ab| 3956 ab
301Ib/ac N postanthesis surface dribbleand abc
UAN?23
9. 1M Ib N/ac side banded as urea at seedin¢ 4905 a 3785 | 5389 bc| 5484 a | 2533 a| 2544a | 4695 | 4191 cd
301Ib/ac N postanthesis surface dribbleand abcd abc
UAN?23
L.S.D Ns 227.0 | 2911 Ns Ns Ns 400.7 189
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Table 6. Significance of mim effects and interactions for total N applied and method of
applying supplemental N (3B N/ac) on wheat proteiat multiple locations in 2018.

Protein (%)

Yorkton | Indian | Melfort | Outlook Scott Swift Redvers
Head Current

Effect | - p-valueg---------m-mm oo
Total 0.0055 | <0.0001| 0.0003 | <0.0001 | <0.0001 Ns <0.0001
nitrogen
(N)
Method Ns <0.0001 Ns 0.0014 | 0.0055 Ns Ns
(M)
N x M 0.0029 | <0.0001| 0.0002 | <0.0001 | <0.0001 Ns Ns
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Table 7. Main effect means for total nitrogen applied and method of applying supplemental Nitrogé/a¢3dn
wheat protein (%) at multiple locations in 2018.

Main effect Protein

Yorkton Indian Melfort | Outlook | Scott Swift Redvers

Head Current

Total Nitrogen Applied | =mememmememee e === O —mmm e
1001b N/ac 139a | 13.2a] 13.3a | 11.7a | 164a| 169a 124 a
1301b N/ac 145b | 144b] 139b | 134b | 17.0b] 16.8a 135b
LSD 0.36 0.19 0.32 0.35 0.11 Ns 0.33
Method of applying supplemental N
301b N/ac extra side 144a | 141c| 13.7a | 125b | 169b| 16.6a 13.2a
banded at seeding
301b N/ac preboot 142a | 13.6b| 134a | 119a | 16.7a|] 17.0a 12.8 a
surface dribblband UAN
301b N/ac post anthesis 143a | 141c| 136a | 128b | 16.7a 17.4a 13.1a
foliar spray UAN
301Ib N/ac post anthesis surface dribbland 139a | 13.3a] 13.7a | 129b 16.6a 16.4a 12.8 a
UAN
LSD Ns 0.28 Ns 0.49 0.16 Ns Ns
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Table 8. Means for total nitrogen applied by method of applying supplemental N on wheat protein (%) at multiple locations in 2018.

Main effect Protein

Yorkton Indian Melfort | Outook | Scott Swift Redvers All Sites

Head Current

S e 0/ = mmmmmm e
1.-701b N/ac sided banded as urea at seeding 12.9a 12.3a 12.3a 10.4a | 15.8a| 16.4a 116a | 13.1a
2.-1001b N/ac side banded as urea at seeding 14.1bc | 13.7cd | 13.4bc | 11.8b | 16.7b | 16.5a | 12.7bc| 14.1c
3.130Ib N/ac side banded as urea at seeding 14.6¢ 146e | 14.0c | 13.3cd | 17.1c | 16.7a | 13.7d | 14.8de
4.701b N/ac sided banded as urea at seedingls- 3( 14bc 13.0b 13.2b 11.0a | 164b | 169a | 12.3ab| 138D
N/ac preboot surface dribbkeand UAN-3
5.100Ib N/ac side banded as urea at seeding I 3 14.5c 14.1d | 13.7bc | 12.8c 16.9 17.1a | 13.3cd| 14.6d
N/ac preboot surface dribbeand UAN-3 bc
6.701b N/ac side banded as urea at seeding + 30| 14.2c 135¢c 13.2b 12.0b | 16.4b | 17.4a 125b | 141c
Ib/ac N postanthesis foliar spray UANR*
7.100Ib N/ac side banded as urea at seeding + 3( 14.5c 14.7 e 14.0c 13.6d 17.0 17.5a 13.7d 150e
Ib/ac N postanthesis foliar spray UAN bc
8.701b N/ac side baded as urea at seeding + 30 13.4ab 124 a 13.3b 12.0b | 16.3b | 16.9a | 12.2ab| 13.8b
Ib/ac N postanthesis surface dribbleand UAN3
9. 100Ib N/ac side banded as urea at seeding + 3( 14.4c 14.1d 14.0c 13.9d 16.9 159a | 134cd| 14.6d
Ib/ac N postanthesis surface dribbleand UAN3 bc
L.S.D 0.80 0.39 0.64 0.65 0.26 Ns 0.73 0.27
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Table 9. Significance of main effects and interactions for total N applied and method
applying supplemental N (3B N/ac) on flag leaf burn (%@t multiple locéions in 2018.

Flag leaf burn (%)

Yorkton Indian Melfort | Outlook Scott Swift Redvers
Head Current
Effect | e P-ValuES? -----=mmmmmmm e
Total Ns Ns Ns Ns Ns 0.0059 Ns
nitrogen (N)
Method(M) <0.0001 <Of00 0.0004 | 0.0014 | <0.0001| <0.0001| <0.0001
N xM Ns Ns Ns Ns 0.0717 | 0.0965 Ns
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Table 10. Main effect means for total nitrogen applied and method of applying supplemental nitrogfeiN(&€) on flag
leaf burn (%) at multipléocations in 2018.

Main effect Flag leaf burn
Yorkton |I_Ined£n Melfort Outlook Scott Cusrrél:ltt Redvers

Total Nitrogen Applied = e Q0 =-mmmmmmmm e e

1001b N/ac 85a 14.4 a 2.9a 56a 10.8 a 13.4b 8.8a
1301Ib N/ac 6.6 a 12.2 a 23a 53a 9.2a 53a 8.4 a
LSD Ns Ns Ns Ns Ns 55 Ns
Method of applying

supplemental N

301b N/ac extra side Oa Oa Oa 1.3a Oa Oa Oa
banded at seeding

301b N/ac preboot Oa Oa 6.2¢C 4.4 a omitted 1.3a Oa
surface dribbléband

UAN
301b N/ac post anthesis 23.1c 2890Db 0.6 a 125b 6.6 b 26.3¢C 28.1c
foliar spray UAN

301b N/ac post anthesis 7.1Db 24.3Db 35Db 3.8a 9.8b 10b 6.1b
surfacedribble-band UAN

LSD 4.27 7.7 2.8 5.3 3.4 7.8 2.2
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Table 11. Means for total nitrogen applied by timing of supplemental nitrogen on flag leaf burn (%) at multiple

locations in 2018.

Main effect Flag leaf burn
Yorkton Indian Melfort | Outlook | Scot Swift Redvers
Head Current
_____________________________ — -- 0 S
1.701b N/ac sided banded as urea at seeding 0 0 0 1.3 0 0 0
2.100Ib N/ac side banded as urea at seeding 0 0 0 1.3 0 0 0
3.130Ib N/ac side banded as urea at seeding 0 0 0 1.3 0 0 0
4.701b N/ac sided banded as urea at seedinglh 3 0 0 6.8 5.0 27.5 2.5 0
N/ac preboot surface dribbkeand UAN
5.100Ib N/ac side banded as urea at seeding Ib | 0 0 5.7 3.8 20.0 0 0
N/ac preboot surface dribbkeand UAN
6. 701b N/ac side banded as urea at seeding + 3¢  26.3 31.4 1.3 13.8 6.4 32.5 28.8
Ib/ac N postanthesis foliar spray UAMN
7.100Ib N/ac side banded as urea at seeding + 3 20 26.5 0 11.3 6.9 20.0 27.5
Ib/ac N postanthesis foliar spray UAN
8.701b N/ac side banded as urea at seeding +3( 7.8 26.3 3.8 2.5 9.5 18.8 6.3
Ib/ac N postanthesis surface dribbleand UAN3
9. 100lb N/ac side banded as urea at seeding + 3 6.5 22.2 3.3 5.0 10.0 1.3 6.0
Ib/ac N postanthesis surface dribbleand UAN3
L.S.D Ns Ns Ns Ns 4.9 Ns Ns
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Table 12. Significance of main effects and interactions for total N applied and method of|
applying supplemental N (3B N/ac) on protein (kg/hagt multiple locations in 2018.

Protein (kg/ha)

Yorkton | Indian | Melfort | Outlook | Scott Swift | Redvers
Head Current
Effect | e p-values” e
Total nitrogen Ns <0.0001| <0.0001| <0.0001| Ns Ns <0.0001
(N)
Method (M) Ns <0.001 Ns Ns Ns Ns 0.0178
NxM Ns <0.0001| <0.0001| <0.001 | 0.0704 Ns Ns
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Table 13 Main effect means for total nitrogen applied and method of applying supplemental nitrodjeN(86€)
on protein (kg/ha) at multiple locations in 2018.

Main effect Protein
Yorkton Indian Melfort Outlook Scott Swift Redvers
Head Current

Total Nitrogen Applied meemmmmmm oo e e kg/ha--------m-meemeomemeom oo e -
1001b N/ac 680 a 485 a 675 a 600 a 424 a 312 a 543 a
130 Ib N/ac 717 a 558 b 781b 721b 438 a 340 a 631 b
LSD Ns 12.4 32.7 49.9 Ns Ns 21.4
Method of applying

supplemental N
30Ib N/ac extra side 688 a 553 ¢ 758 a 674 a 441 a 313 a 612c
banded at seeding
301b N/ac preboot 725 a 512 ab 728 a 651 a 424 a 323 a 563 a
surface dribbldband UAN
301b N/ac post anthesis 674 a 527 Db 707 a 646 a 443 a 320 a 595 bc
foliar spray UAN
301b N/ac post anthesis 705 a 495 a 719 a 672 a 417 a 347 a 579 ab
surface dribbldband UAN
LSD Ns 17.5 Ns Ns Ns Ns 30.2
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Table 14. Means for total nitrogen applied by method of applying supplemental nitrogen on protein (kg/ha) at multiple

locations in 2018.

Main effect Protein
Yorkton Indian Melfort | Outook | Scott Swift Redvers All Sites
Head Current Average
----------------------------- -- kg/ha---------
1.701b N/ac sided banded as urea at seeding 614 a 429a | 6l14a | 492a | 390a| 34la 471 a 479 a
2.1001b N/ac side banded as urea at segdi 656a | 530d | 707 bc | 633 bed| 429a| 324a | 559bc | 548c
3.1301Ib N/ac side banded as urea at seeding 721 a 575 e 808d | 715de| 453 al 302a 665 e 606 d
4.701b N/ac sided banded as urea at seeding+| 678a | 473bc| 656ab | 574ab| 421 a| 302a 531b 519b
30lb N/ac preboot surface dribbkeand UAN-3
5.100Ib N/ac side banded as urea at seeding +| 773 a | 550de| 799d | 727de| 426a| 344a | 594cd | 602d
30lb N/ac preboot surface dribbkeand UAN-3
6. 701b N/ac side banded as urea at seeding + 3] 682 a 482c | 651ab | 609 bc | 437a| 3lla 550 b 532 b
Ib/ac Npostanthesis foliar spray UAN
7.100Ib N/ac side banded as urea at seeding +| 666 a 572e | 763 cd | 682 cde|l 448a| 329a 639 e 586 d
Ib/ac N postanthesis foliar spray UAN
8.701b N/ac side baneld as urea at seeding + 30| 703 a 455 b 684b | 584 ab| 408 a| 309 a 530 b 525 b
Ib/ac N postanthesis surface dribbleand UAN3
9. 100Ib N/ac side banded as urea at seeding +| 707 a 535d | 753cd | 761le | 426a| 385a | 628de | 599d
Ib/ac N postanthesis surface dribbleand UAN3
L.S.D Ns 24.7 61.7 96.0 Ns Ns 40.4 28.8
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Evaluating Inoculant Options f or Faba Beans

Garry Hnatowich, Chris Holzapféel, Jessica PratchferLana Sha® Mike HalP, Jessica Web®&r
and Bryan Nybb

Yrrigation Crop Diversificabn Centre, Outlook, SK
’Indian Head Research Foundation, Indian Head, SK.
3Northeast Agriculture Research Foundation, Melfort, SK
4South East Research Farm, Redvers, SK

SEast Central Research Foundation, Yorkton, SK.
®Western Applied Research CorporatiSeptt, SK
"Western Conservation Area Inc., Swift Current, SK

Abstract/Summary:

A three year study was initiated in 2015 to investigate the effect of two rhizobia inoculant
formulations, peat based-@eed and granular-iinrrow, on yield and growth daba bean across
differing soil/climatic regions of Saskatchewan. Trials were established annually at Swift Current
(brown soil zone) and Outlook (browdark brown transitional soil zone); Scott (dark brown soil
zone) and Melfort, Yorkton, Indian Head aRddvers (black soil zone). Two faba bean

varieties, a tannin and a zero tannin, were treated either with a peat bassd dormulation
(Nodulator brand by BASF) at the recommended rate of application (1.2 kg inoculant for 982 kg
seed) or a granular-furrow formulation (TagTeam brand by Monsanto BioAg) at 0.5X, 1.0X or
2.0X recommended application rates based upon row spacing used at each cooperating test site.
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Additional treatments included a dual inoculation combining the peat based inoculaed appli
all three granular application rates. The peat based formulation was applied immediately prior to
seeding using a damp inoculation method, granular products were applied at seeding.

Significant responses with respect to faba bean seed yield, mtdiviglual test location over the

three years of trialing, were few (2 of 15 site years). However, combined site analyses indicated
an overall faba bean seed yield increase of approximately 230 kg/ha (3.5 bu/ac). This greatest
yield response occurred thithe peat based inoculant formulation by itself or in combination

with a granular application, however the dual inoculation treatments were not statistically greater
yielding in comparison to the peat based solo application. Inoculation had no shitistica
significant effect on seed protein, N content, total seed N uptake or seed test weight. Inoculation
did not statistically influence vegetative biomass, tissue N content or total biomass N uptake but
did result in an increase in plant height.

The oveall minimal response cannot be attributed to soil providing adequate N for faba bean
yield as the majority of sites were low in soil N according to spring soil testing procedures.
Although mineralized N being released throughout the growing seasoreigex@gain the
amounts of N removed in biomass and seed suggests that soil N sources would uohfcdy pr
the quantities measuredather it is more likely that indigenous populations of Rhizobium
leguminosarum were present at most trial locations amded effective nodulation and
subsequent biological nitrogen fixation to come close in optimizing faba beathgod seed

yield productionAll sites involved in the trial have had an extended history of pulse crops
within their rotationsWhile most pilses within their respective rotations have been field pea
and/or lentil the Rhizobium leguminosarum inoculants applied are able to infect and provide
nitrogen fixation in faba bean. Results from this trial suggest that inoculation of faba bean is still
recommendegbut producers can choose an inoculant formulation based on cost and
convenience for their operation. A single dose of inoculant is sufficient to provide optimal faba
bean seed yield.

Objectives:
To determine the effects of two inoculants atatiéht rates and in combination on Faba bean
grown in various soil/climatic zones of Saskatchewan.

109



Project Rationale:

Interest in growing faba beans has increased among farmers, especially as a way to maintain
pulses in the crop rotation without thisehse issues of alternative pulse options, i.e. field pea or
lentil. Although faba beans are not resistant to Aphanomyces, which currently infests many pea
and lentil fields, they do have a higher tolerance to the level of infection from the diseadle as we
as other root rot pathogens susceptible (Lamari and Bernier, 1985 and van Leur et al., 2008).
Along with increased disease tolerance, faba beans are very efficient in fixing nitrogen (N)
through Rhizobium symbiosis compared to other cultivated legumeésad er i ves most o
required through atmospheric N fixation (Bremer et al., 1988). Farmers struggling to grow field
peas or lentils because of disease issues could substitute faba beans in the rotation if faba beans
perform wellagronomically and ecmomically.

Previous studies completed on faba bean agronomics focused on determining the best production
practices for the crop, i.e. seeding date, rates, depth, and row spacing are among the more
popular topics (Jensen et al. 2010). Although some sthdigsfocused on determining which
species of Rhizobium bacteria colonize and infect the plant roots to form symbiotic relationships
to carry out atmospheric N fixation (Slattery et al. 2004), there is no comprehensive study to
determine the best commertyahvailable inoculant option for faba bean. Current research
suggests Rhizobium leguminosarum bv. viciae is the dominant species of Rhizobium that infect
field peas, lentil and faba bean roots, forming nodules and which carry out N fixation (Evans et
al. 1996). Unfortunately there is a lack of information regarding which strains of Rhizobium
leguminosarum bv. viciae are in the new faba bsga@atific inoculants. There are strains of
indigenous faba bedrspecific rhizobium in Western Canadian soils (Lagaietral. 2003),

however, these are nakll defined in the literature.

Successful nodulation of the crop is extremely important to ensure the crop reaches maximum
yield potential; therefore farmers need to inoculate their faba bean seed. The objebis/e of t
experiment is to develop recommendations for commercially available inoculants registered for
faba beans, allowing farmers to select the best option and rate to maximize yield. Our
experiment will test faba bean inoculants available to the markatyihg rates and

combinations. Determining which inoculant product and /or combinations will help producers
achieve the greatest amount of economic return will hopefully give producers a more robust
knowledge of faba bean production. As a result, encaugabiem to be more comfortable when
deciding to incorporate this new crop into their rotations.
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Methodology and Results

Methodology:

2015

The trial was established at all test locations as described below fed2(0idwvever the tannin
variety FB94 was used in the first year of the trial as opposed to the tannin variety CDGISSNS
used in years 2016 and 20The variety FBH utilized across all locations in the trial initiation
year resulted in serious seeding issues at the majority of site I@cafitve Thousand Kernel
Weight (TKW) of 805 grams associated withthe FB® s ¢ a u s et dlugginggtni f i c a
numerous sites he plugging of seed occurred at the venturl, distributor, within hoses or in the
opener depending upon the seeder being usedatolish the trial. In an attempt to minimize
plugging NARF seeded their FBBG6 s p | 0 &t a half raté pereoperation but still
experienced difficulties. Consequently plant stand was compromised and less than desirable.
The Snowdrop variety due toellandomized nature of the experimental design was also
adversely affected as plugging may not have been detected until several plots had been seeded.

Due to plugging issues, plant counts were conducted after plant emergence and certain plots, at
most sits, reduced to micrplots. This may have been defined as reduction in plot length or

width (e.g. plant counts & harvested area conducted ofcd@mmpared to normal 12%area or

normal 8 row plots reduced te54rows that did not plug). It cannot be disaled that variation

in plot sizes within a trial did not result in error of agronomic parameters measured.

Consequently the decision was made to change the tannin faba bean variety to the smaller seeded
CDC CCNSI1 for the remaining years of trialing.

2016 & 2017

A consistent treatment protocol was observed and followed at all participating trial locations.
Inoculants as indicated, their formulation and method of applicatisrcamsistent across all
sites.Two inoculants, Nodulator peat seed treatn{B#&SF) and TagTeam (Monsanto BioAg) a
granular inoculant, were utilized in the study. Granular TagTeam inoculant treatments were
metered through boxes or preighed and applied through a cone on the seeder, granular
inoculant was positioned within theegserow. The amount of granular inoculant (1x rate) was
applied based on the manufactures recommended rate for the row spacings used at each trial
location. Peat based Nodulator inoculant treatments were applied by damp inoculation method of
applying 2.0 mlwvater to a kg of seed, adding 1.22 gm inoculant (recommended rate of 1.2 kg per
982 kg of seed), and mixing well in either a large plastic bag or plastic containep|Sesd

peat inoculant was applied to seed immediately prior to seeding. If seedeinématvere utilized

they were applied to the seed first and seed was fully dried prior to peat based inoculant
application. Seed was treated with a registered seed treatment product for Faba bean at each
location, excepting Indian Head. Supplemental feeilas 1152-0 was applied at all locations
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at rates of 20 30 kg P205/ha and either sidended or seeplaced depending upon location.

Where required other supplemental nutrients were applied in quantities so as not be a yield

limiting factor. Two faba bean varieties were evaluated in the trial to evaluate if they differed to

i nocul ation treatments, varieties chosen were
ACDC SISNOS Target plant papdGlsagantemms of both va
(approximately 4 5 plantsft?), seeding rate was determined factoring seed size, germination

and assuming®%b emergence for each varieBaba bean varieties were centrally sourced by

ICDC and the required quantities of each variety shippeddperatingAgri-ARM facilities. At

all sites plots were maintained weed free by herbicide-bfimprior to seeding, post herbicide

applications and when required by hand weeding. Most sites receivedeason fungicide

application for disease prevention. Harvagsall locations was accomplished with a small plot

combine in a straight cut operation. At some locations Reglone was applied in a desiccation
application, at other lodains natural dry down occurred.

What did differ between locations was such practisglects of date of seeding, method of

seeding (direct vs worked), plot size, harvest date, etc., variables that would be expected to differ
among a multorganizational study such as this. Response data from aylesite were

combined for mixed model atyses with the effects of sigear, variety, inoculant treatment and
possible interactions were considered fixed and the effects of replicate (withyeaije

considered random. All treatment means (both individualysites and muksite combined

means) were separated by LSD testing analyses. All treatment effects and differences between
meanswereconsd er ed signi ficant at P O 0.05.

This study was established in a randomized complete block design with four replications.
Treatments were factorial gresign with two faba bean varieties and eight inoculant rates and/or
formulations, treatments are shown in Table 1. Agronomic and pertinent site establishment
information is shown in Table 2.

Results of spring soil sampling are shown in Tabld he Médfort trial site in 2016 was situated

on ground that would be expected to integferith inoculant performanc@&he remaining sites

soil test N levels would not have been expected to mask or inhibit an inoculant responsé bases
spring soil test sampling.

All trial sites, other than Outlook, were reliant on annuaéason precipitation to maintain plant
growth and development. The Outlook location has irrigation capacity however 2016 received
only a single application of 12.5 mm due to the above ngomegipitation throughout the

growing season, in 2017 a total of 162.5 mm of supplemental irrigation was applied. In general,
all sites received above normal precipitation throughout the 2016 growing season, in particular
Swift Current. The Swift Currentiél site received a total of 438 mm of rainfall from May 1 to
September 30, greatly exceeding ldegm norms. High precipitation consequently resulted in
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high yield potentials being established at the majority of test locations. The opposite rainfall

situation occurred in 2017 with most sites experiencing drought, particularly Swift Current

Table 1. Variety and Inoculant Treatments.

Treatments | Faba bean Variety | Inoculants
1 Snowdrop Un-inoculated check
2 Snowdrop Nodulator peat for Faba Beans
3 Srowdrop 0.5x rate TagTeam Granuldor Faba bean
4 Snowdrop 1x rate TagTeam Granuldor Faba bean
5 Snowdrop 2x rate TagTeam Granultor Faba bean
6 Snowdro Nodulator peat for Faba BearsTagTeam granular
P for Faba Beanat 0.5x
Nodulator peat for Faba Beants TagTeam granular
7 Snowdrop
for Faba Beanat 1x
Nodulator peat for Faba BearsTagTeam granular
8 Snowdrop
for Faba Beanat 2x
9 CDC SSNS1 Un-inoculated check
10 CDC SSNS1 Nodulator peat for Faba Beans
11 CDC SSNeS1 0.5x rae TagTeam Granulafor Faba bean
12 CDC SSNe&1 1x rate TagTeam Granuldor Faba bean
13 CDC SSNS1 2x rate TagTeam Granultor Faba bean
14 CDC SSNS1 Nodulator peat for Faba BearsTagTeam granular
for Faba Beanat 0.5x
15 CDC SSNS1 Nodulabr peat for Faba Beans TagTeam granular
for Faba Beanat 1x
16 CDC SSNS1 Nodulator peat for Faba BearsTagTeam granular

for Faba Beanat 2x

Table 2.General Site Agronomic Information of 2016 & 2017 Faba Bean Inoculant Trial.

Agr ono| Indian Swift Melfort Yorkton | Outlook | Redvers| Scott
Head Current

ErF:E)/IOUS Cereal Cereal Cereal Cereal Cereal | Cereal Cereal

Tillage Notill | No-till No-ill Notill | Tihage | No-till o)

System

Row spacing| 30 cm 22.5cm 30 cm 25cm 25cm | 25cm | 25¢cm
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Table 3. Soil Test Information by Site, 20152017.

SO." T_est Indian Swift Melfort | Yorkton | Outlook | Redvers| Scott
Criteria Head Current
2015
NO3-N (0-60 39 kg ha 24 kg ha 39 kg ha
cm) 12 kg hat (0-30 cm) 62 kg hat (0-30 cm) 53kgha" | (g-a5cm) | 40 kg ha
Er%‘_P (015 7 kg hat 17 kg hat 34 kg hat | 40 kg hat | 16 kg hat | 30 kg hat | 47 kg ha
>1000 kg | >1000 kg
K (0-15 cm) | 673 kghat |;+15k9 ha 649 kg ha | 595kgha| 5eq 6 pa
hat ha'
25 kg
_ 24 kg ha >179 kg
SO«-S (060 11 kg hat 47 kg ha | hat 41 kg hat | 57 kg ha
cm) (0-30 cm) hat
(0-30 cm)
OM % (0-15 5.9 12.4
cm) ' '
pH (0-15 8.0 6.8 5.8 7.4 8.0 7.6
cm)
2016
112 kg ha
NOs-N (0-60 27 kg hat 1 25 kg ha
cm) 18 kg hat (0-30 cm) CE%SO (0-30 cm) 49 kg ha | 42 kg ha | 39 kg hat
Er%‘-P (015 8 kg hat 13 kg hat 22 kg hat | 25kgha | 18 kg hat | 27 kg hat | 62 kg ha
>1200 kg | >600 kg >600 kg | >600 kg
K (0-15 cm) 388kgha| 531kghal gq5 0 na
hat hat ha' ha'
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Table 3. Continued.

>100 kg >70 kg
- >180 kg
SOrS (060 | 55 45hat | ha 20kghd | 37kghd | 30 kg hat
cm) (0-30 cm) hat
(0-30 cm) (0-30 cm)
OM % (0-15 5.1 115 2.4
cm)
pH (0-15cm) | 7.9 5.9 5.9 7.8 7.6 7.6
2017
NO3s-N (0-60 38kgha | 63 kghat! 24 kg hat
cm) 16 kg hat (0-30 cm) (0-30 cm) 27 kg hat 72 kg hat (0-45cm) 52 kg ha
(F;)r(r?;-P (015 11 kg hat 20 kg hat 18 kg ha 18 kg hat 16 kg ha 8 kg hat 71 kg hat
>1200 kg >800 k >800 kg
K (0-15 cm) hat 9 476 kgha | 522kghd | 186 kg had | 303 kg ha
hat hat
- 45 kg ha 45 kg ha >140 kg >184 kg
SOsS (060 | 5y hat 3013‘,‘3 hat 671 kg ha
cm) ©30cm) | ©@30¢M | 530em) | hat hat
0, -
OM% (0-15 | 4 2.7 9.0 4.2 2.6 35 45
cm)
pH (0-15cm) | 7.6 6..0 6.1 7.2 8.2 7.7 6.0
Results:
Fababeangmi yi el d coll ected from each site with

outlined for 2015, 204 and 2017 in Table 5and6, respectively. In 2017, the final year of

the trial the sites at Swift Current were adversely influenced by droucghtisat average

treatment yields were only 381 kg/ha (5.7 bu/ac). The Scott location had high yields an
unacceptable CV, the reason for the high yield variation is not apparent. The Melfort 2017 trial
had seeding difficulties with the seeder used resuitimgprruniform stand establishment and
excessive variation between and within treatments. Over the three years of the trial the majority
of sites failed to achieve a positive yield response to inoculation. Combined suofrmesults

is shown in Table 50verall, the tannin variety faba bean was higher yielding than the zero
tannin but both responded, or failed to respond, to inoculation treatments in a similar fashion.
Bare, uninoculated faba bean produced the lowest yields. Yields were greatest ehfaiey
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bean was treated with an-seed peat based inoculant. The granular inoculation treatments,
while numerically higher yielding, were not greatiggher than the umoculated.The relative
failure of the granular inoculant to provide yields equal freat orseed inoculant application is
concerning and unexplainable. The granular and peat inoculants utilized with this study are
producedy two different manufacturet.is highly probable that the strain of Rhizobia
leguminosarum usedithin these poducts differsTherefore it cannot be discounted that the
strain used within the peat based formulation was superior to the strain within the granular
formulation and accounts for the yield performance differences identified in G.able
Additionally it should be noted that the net effect on enhancing faba bedmwyiklinoculation
was modestThe maximum yield benefit obtained to inoculation across 15 site yedasaofvas
236 kg/ha (3.5 bu/ac).

All trial sites used within this study have an extenldistiory of pulse production, either with

field pea and/or lentil. As Rhizobia leguminosarum bacteria are able to infect pea, lentil and faba
bean and provide biological nitrogen fixation to occur it is possible that, with extended pulse
inclusion withinra at i ons, the background Aindigenouso |
these soils is now high, resulting in diminishing yield responses to annual inoculation. In a
recent Alberta study Lopetinski et. al. (2014) failed to obtain a faba bean yieldsegpon
inoculation in a six sitgear study. In field pea McKenzie et. al., 2001 found an inoculant yield
response in field pea at only 9 of 22 sites in Alberta. The average response to whenever peat
based inoculant was applied (with or without granutgoliaations) resulted in a 6.0% yield

response which would provide an economic benefit. Although these results suggest that
indigenous populations of Rhizobia leguminosarum may now be high through an extended
history of pulse production in Saskatchewancammercial test is presently available to predict

the likelihood of an inoculation response. Consequently this study suggests that producers
continue to apply an inoculant to ensure the presence of adequate numbers of Rhizobia
leguminasarum for faba begproduction.

Table 5 shows the influence of variety and inoculation on seed protein, seed N percentage and
seed N uptake, test weight, plant height, plant tissue N, plant biomass and total N uptake in
biomass. The tannin variety faba bean contained higieet N and therefore protein, higher seed

N uptake and test weight compared to the zero tannin faba bean. Inoculation treatments had no
influence on any of these factors excepting plant height, which increased with all inoculant
treatments. All sites othéinan Melfort in 2016 had residual soil N levels that would not be
expected to supply the N quantities measured in seed and biomass tissue. These overall lack of
inoculation responses further suggests that faba beans within the confines of these westesites
being assisted by effective indigenous soil rhizobia thereby restricting, or limiting, positive fresh
inoculation effects.
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Table 4. Sites included in summary analyses.

Variety Inoculant 2015 Site Yield (kg/ha)
Indian Swift Current Melfort Yorkton
Head
Snowdrop Check 1045 f 712 ¢ 2729 bcde 2109 a
Snowdrop Nod peat 3286 c 1020 bcde 2637 cde 2082 a
Snowdrop 05X TT 1197 f 1031 bcde 2403 e 2149 a
Snowdrop 1.0XTT 1130 f 1110 bcde 2644 cde 2249 a
Snowdrop 20XTT 1493 e 1143 abc 2498 de 2097 a
Srowdrop Nod + 0.5X TT 3085 c 1081 bcde 2552 de 2008 a
Snowdrop Nod + 1.OXTT 3169 c 1122 bc 2634 cde 2118 a
Snowdrop Nod + 2.0X TT 3140 c 1285 a 2986 abcde 2104 a
FB9-4 Check 1854 d 716 g 2912 abcde 2007 a
FB9-4 Nod peat 4946 a 1010 cde 3244 ab 2221 a
FB9-4 0.5XTT 1728 de 852 fg 3268 ab 2039 a
FB9-4 1.O0XTT 1868 d 973 def 3417 a 2132 a
FB9-4 20XTT 1957 d 964 ef 3255 ab 2249 a
FB9-4 Nod + 0.5X TT 4623 ab 1105 bcde 3058 abcd 1790 a
FB9-4 Nod + 1.0X TT 4580 ab 1165 ab 3141 abc 2069 a
FB9-4 Nod + 20X TT 4359 b 1119 bcd 3076 abcd 2044 a
Pr>F 0.0001 0.0001 0.001 0.918
CV 7.1 10.1 14.2 14.7
Table 4. Continued
2016 Site Yield (kg/ha)
Variety  Inoculant  Indian Swift Melfort Yorkton Outlook Redvers Scott
Head Current
Snowdrop Check 3227 a Egdz; 38l16a 4163a 658la 5160a 4998 a
Snowdrop Nod peat 3503 a 6025ab 3832a 4350a 6775a 5321a 4992 a
Snowdrop 0.5XTT 2987 a 2%28 395]la 4326a 6734a 5026a 5350 a
Snowdrop 10XTT 3222a opca  3754a 4229a 6727a 531la  5209a
Snowdrpg 2.0XTT  3227a 5964 abc 5358a 3843a 6627a 5683a 5360 a
Nod + 5854
Snowdrop 05X TT 3220 a abcde 4202a 4193a 6777a 5351a 5340 a
Snowdrop III(())(:(TFT 3371a 6460a 4114a 3894 a 6482a 478la 5325 a
Snowdrop IZ\I%(:(TI'T 3353a 6183 ab 3659a 4223a 6736a 5441a 5453 a
ggﬁ s1 Check 3029a 5143f 3532a 3408a 7109a 4389a 5431 a
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CDC

SSNS1 Nod peat 3205a 5216f 3688a 4117a 7053a 4562a 5203 a
Sovey OBXTT 2082a 5342def 3503a 4021a 6887a 4984a  5259a
CDC 5646
SSNS1 10XTT 3019 a bedef 3468a 4063a 7258a 4950a 5244 a
CDC 5395
SSNS1 20XTT 3282 a cdef 3715a 3706a 7268a 482la 5225 a
CDC Nod +
SSNS1 05X TT 3251a 5255ef 3772a 3833a 7223a 4456a 5342 a
CDC Nod + 5396
SSNS1 10X TT 3216 a cdef 4107a 4063a 7313a 4398a 5152 a
CDC Nod +
SSNS1 2 OX TT 3253 a b5351def 3558a 4296 a 7304a 4767a 5210 a
Pr>F 0.052 0.005 0.128 0.441 0.835 0.059 0.805
CcVv 6.6 7.5 11.2 12.4 4.1 11.8 6.2
Table 4. Continued
Variety Inoculant 2017 Site Yield (kg/ha)
Indian Head Redvers Outlook Yorkton
Snowdrop Check 1729 de 4543 a 3572 a 5203 a
Snowdrop Nod peat 1777 de 4300 a 3634 a 5717 a
Snowdrop 05X TT 1702 e 3970 a 3799 a 5401 a
Snowdrop 1.0XTT 1780 cde 4249 a 3574 a 5891 a
Snowdrop 20XTT 1709 e 4082 a 3540 a 5927 a
Snowdrop Nod + 0.5X TT 1699 e 4285 a 3419 a 5541 a
Snowdrop Nod + 1.OXTT 1761 de 3859 a 3577 a 5438 a
Snowdrop Nod + 2.0XTT 1693 e 4470 a 3539 a 5704 a
CDC SSNS1 Check 2041 ab 3941 a 3841 a 5280 a
CDC SSNS1  Nod peat 1981 ab 4223 a 36M a 5766 a
CDC SSNSL 05X TT 2098 a 3853 a 3591 a 5107 a
CDCSSNSL 1.0XTT 2048 ab 3940 a 3777 a 5498 a
CDC SSNSL 2.0XTT 2001 ab 4352 a 3405 a 5472 a
CDC SSNSL Nod +0.5XTT 2077 a 4037 a 3698 a 5678 a
CDCSSNSL Nod+1.0XTT 1901 bcd 4352 a 3623 a 5435 a
CDC SSNSL Nod +2.0XTT 1951 abc 4532 a 3646 a 5541 a
Pr>F 0.0001 0.139 0.970 0.601
CV 6.5 9.1 10.6 9.1
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Table 5. Combined Site Factorial Analyses for Faba Bean Grain Yield (kg/ha); 2015

15 Site Year Summary

Treatment Yield (kg/ha)
Variety

Zero Tannin 3782 b
Tannin 3931 a
Inoculation

Check 3719 c
Nod peat 3952 a
0.5XTT 3758 bc
1.0XTT 3815b
20XTT 3790 bc
Nod + 0.5X TT 3955 a
Nod + 1.OXTT 3925 a
Nod + 2.0X TT 3940 a
Pr > F (p-value)

Variety (V) 0.0001
Inoculation(l) 0.0001
VXl 0.125
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Table 6. Combined Site Analyses for Faba Bean Seed Quality asddson Agronomic
Observations, 2015%7.

Seed Seed Seed N Seed Height Tissue Plant N
Treatment  protein N Uptake  Test (cm) N (%) Biomass Biomass
(%) (kg/ha) Weight (T/ha)  Uptake
(%)
(kg/hl) (kg/ha)
Variety
Zero 270b 44b 189b 816b 103a 3.2a 7.1a 228 a
Tannin '
Tannin 281a 46a 205a 823a 103a 32a 7.1a 228 a
Inoculation
Check 276a 45a 197a 82l1la 100b 3.2a 6.9 a 222 a
Nod peat 27.5a 45 a 199 a 82.0a 103 a 3.2a 74 a 241 a
05X TT 276a 44a 194a 819a 103a 3.2a 7.1a 231l a
10X TT 27.7a 45a 199a 8l18a 103a 32a 7.2a 234 a
20XTT 274a 44a 194a 8l4a 102a 3.2a 7.1a 231l a

Nod +0.5X 95744 44a 197a 819a 104a 32a 7.1a 220 a
TT

Nod +1.0X 9754 45a 196a 82la 102a 32a 7.3a 231 a
TT

Nod + 20X 95774 45a 200a 823a 104a 32a 6.8 a 215a
TT

Pr>F (p-

value)

Sites 10 9 9 9 15 14 10 8
Variety(v) 001 001 001 >01 097 0.8  0.86 0.98

Inoculaton 47 007 059 030 001 090 032 0.3
(0
VXl 097 067 042 063 091 013 047  0.76

Conclusion and Recommendations:

The overall minimal response of faba bean to inoculation was somewhat unexpected. In general
inoculationprovided a modest yield response that would cover the cost of a recommended rate of
inoculant application. The peat based formulation was sufficient in providing optimal yields,

equal or greater, than that of the granular inoculant. These results shggpsbducers can

make their faba bean inoculant formulation decision based on cost and convenience to their
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operation. Results of this trial suggest that it still be recommended that an inoculant be applied
with faba beans as a small yield respons&peeted and for insurance as no valid method of
predicting viable and sufficient background levels of indigenous rhizobia might be present to
assist in faba bean growth and development.
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To Demonstrate the Effect of Macro an d Micro Nutrients on the Yield and
Development of Canaryseed
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4SouthEast Research Farm, Redvers, SK

®Western Applied Research Corporation, Scott, SK
"Western Conservation Area Inc., Swift Current, SK

Abstract/Summary:

This study was conducted at five locatiphmlian Head, Melfort, Yorlon, Swift Current and

Scott in2014. It continues earlier work from 2012 and 2013. In 2014 grain yield responded to N
fertilizer at alllocations; however, the response was not large at all locations except Scott. Grain
yield was increaselly chloride at 3 out of the five locations and test weight was afsotafl by
chloride. Grain yield responded tme at Scott. It is suspected that the response to chloride may
be related to locaifferences in field elevation/drainage aheé potential for leaching of the soil
profile; further study needs be undertaken to confirm this observatimnconclusion, apply
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chloride in the form of potash fertilizer when growing canaryseed and oniyoderate
amounts of N fertilizer.

Objectives:

To demonstrate the effect of macro and micro nutrients on canaryseed and provide professionals
providing extension on canaryseed production in Saskatchewan with up to date information on
the benefits of macro and micro nutrients for canaryseed.

Project Rationale:

Canaryseed producers are becoming aware that chloride is an import nutrient to apply and that
large amounts of nitrogen are not required for canaryseed production. This project will help to
demonstrate to canaryseed growers the importanceashplete nutrient management package

in canaryseed.

Methodology and Results

Methodology:

Experimental Design: Single factor RCBD

Replicates: 4

Pl ot Size: 136 x 3506 (Conservapak)
Cultivar: CDC Bastia

Seeding Rate: 35 kg/ha

Locations: Indian Head, SwiCurrent, Melfort, Scott, Yorkton, Redvers

Table 1 Nutrients applied in each treatment
Treatment | N | P,Os | KO | ©I S | Copper |zinc | COmmInaton
kg'ha
20 18.1
20 18.1
30 20 18.1
30 20 18.1 15
30 20 18.1 15
7 60 30 15
8 60 30 20 18.1 15 3
60 | 30 | 20 | 18.1 15 3
10 60 30 20 18.1 15 Yes
11 90 30 20 18.1 15 Yes
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Weed Control: An application of granular Avadex is the recommended treatment for wild oats. If
you have old stock of Mataven, it is fairly safe. Puma super is not registered and please consult
with Bill May if you wish to use it. Canaryseed has good tolerance to the broadleaf herbicides
Buctril M, Curtail M, Trophy and Prestige. If you need to use something else please consult with
Bill May.

Data Collection: (Each site is responsible)

1. Soil test: Take 2 cordsom each plot of treatments 1 and 7 (0 kg/ha CI) w4tb0
and 15 60 cm increments and then bulk the 2 cores together. Each site should
have 8 samples (1 per plot) per sample depth, for a total of 16 samples per site.
The samples will be air dried andognd if possible: A Minimum of 200 grams
ground sample will first be sent to Indian Head so they can all be sent together to
the Swift Current S.C. Lab for analysis16 cm: N, P, K, S, Cl, Zn, Cu, texture,
organic matter content, pH, EC.-68 cm: N &C

Request samples to be returned after analysis and archive until project is
complete. Any leftover soil after preparing samples for analysis, hold until S.C.
Lab samples (200g) are returned.

Plant density (2 x 1m row per plot, # plants/unit area)

Panick density (2 x 1m row per plot, # panicles/unit area)

Plant height (2 per plot)

Lodging ( 610, O = upright, 10 = flat)

Monitor leaf disease. Rate and control if required. (McFadden Sddlg O

Monitor aphids, and control if required. (Economic thriestd approximately 10
aphids on 50 per cent of the stems prior to the soft dough stage)

8. Days to maturity (Julian date)

9. Grain yield

10.Random grain moisture

11. Dockage

12. 1000 Kernel weight

13.Test weigh

NoohkwhN

Results:

The nutrients applied in each treatment are layoiliable 1. At Indian Head the differences in

grain yield from the treatments could not be separated statistically (Figl and Table 2). After
examining the data it became it appears that the Cl response varied depending on the elevation.
When the low eleation was separated from the high elevation there appears to be a chloride
response at the higher elevation but not the lower elevations (Fig 2). This makes sense since
chloride is mobile and will flow with the water. In the spring the elevation of eathvpl be

used to improve the statistical analysis of the site. Figure 3 shows the difference in vegetative
growth of the canaryseed from the applied nutrients. This difference in vegetative growth does
not always result in a difference in grain yieldamtldensity varied among the fertilizer
treatmentsbut there does not appear to be any clear trend and panicle density was not affected
(Table 1). The addition of P in treatment 4 resulted in an increase in the height of the canaryseed.
Interestingly theoresence of copper appearednicreasdodging as did increasing the N rate to

90 from 60 kg hdl. Test weight was lowest for treatment 7 which received no chloride. In
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addition increasing the N rate to 90 from 60 kglh&Treatments 10 vs 11) decreatieseltest
weight.

At Swift Current, the application of 15 kg N-lacombined with 18 kg Cl k4 increased the

grain yield and removing Cl, treatment 7, reduced grain yield below the unfertilized check,
treatment 1 (Figure 4). The plant density varied antbadertilizer treatments (Table 3). No
discernable pattern can be observed and the panicle density was not affected by the fertilizer
treatments. Height, lodging, leaf disease and maturity were also not affected by the fertilizer
treatments.

At Melfort the additon of N fertilizer up to 30 kdya increasegtield and N levels above 30 kg

did not increase yield and may have actually been slightly negative (Figure 5). The only other
measured variable at Melfort that was affected by the fertilizer tresgmes plant height

(Table 4). Height increased in treatment 5 when S was added and increased even more when the
Cl was removed (Treatment 7). The addition of micronutrients resulted in a height that was
similar to all the treatments except the unferitizheck.

At Scott there was a strong yield response to hbiutpe highest rate of 90 kg/l@igure 6). In
addition there appears to be a grain yield response to Zinc at Scott in 2014. The effects of the
fertilizer treatments observed in the grain yielere also observed in the panicle density, height
and test weight but not the kernel weight (Table 5). This indicates that the panicle density was
the yield component affected most by the fertilizer treatments. Interestingly the removal of
chloride in tratment 7 lowered the test weight of the egsaed as it did at Indian Head.

At Y orkton, the addition of 15 kg NAcombined with 18 kg Ofa increased the grain yield and
removing ClI, treatment 7, reduced grain yield back to the level of the unferthzee#f. The
application of N above 15 kg/hMahad little effect on grain yield. At Yorkton test weight
followed the same trend as grain yield (Table 6). Test weight increased when N and Chloride
were applied and decreased when the chloride was removesoil'test results have not yet
returned from the lab and need to be incorporated.
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Figure 1. The grain yield response of canaryseed at Indian Head in 2014.
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Figure 2. The grain yield of canaryseed separated by elevation at Indian Head in 2014.

126



Figure 3. Visual response of canaryseed to the applied nutrients at Indian Head in 2014.
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Swift Current
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Figure 4. The grain yield response at Swift Current in 2014.
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Melfort
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Figure 5. The grain yield response at Melfort in 2014
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Figure 6. The grain yield response at Scott in 2014
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Yorkton
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Figure 7. The grain yield response at Yorkton in 2014
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Table 2. The effect of macro and micro nutrients on the yield and development of
canaryseed at Indian Head in 2014

Panicle Average Kemel
Treatmenis Plant Density Density Height Lodge Grain Yield Test Weight weight
Im2 m2 cm 0-10 kg'ha gf0.5L | gMO00K
1 176.3  abc 2202 a 145 be 30 de 12518 a 3749 a 82 a
2 2379 a 2674 a 103.4 be 38 cde 13426 a 3733 abc B84 a
3 153.4 bc 2235 a 964 c 20 & 11008 a 3753 a 82 a
- 147.2  bc 2588 a 1129 ab 33 de 1451.0 a 3744 ab 82 a
5 2313 a 2670 a 1196 a 43 eod 1662.3 a 3751 a 82 a
6 187.0 abc 2506 a 1203 a 38 cde 16318 a 3725 abc 83 a
7 201.4  abc 2526 a 1183 a 35 de 13128 a 3623 e 83 a
8 1628 bc 2604 a 1185 a 55 bc 15466 a 3688 cd 80 a
9 206.7 ab 2768 a 1174 a 43 cd 15436 a 369.7 bed 83 a
10 148.0 bc 3113 a 1176 a 63 b 16457 a 3715 abc 83 a
11 1366 ¢ 2586 a 1196 a 83 a 16325 a 3655 d 831 a
LSD P=.05 653 59.0 104 1.8 426.0 449 02
Standard
Deviation 453 40.8 7.2 1.3 204 6 34 0.2
cv 250 15.7 6.4 28.9 201 k] 19
Treatment Prob(F) 0.0324 0.2726 0.0002 0.0001 01400 0.0046 0.7378
Means followed by same letter do not significantly differ (P=.05, LSD)
Mean comparisons performed only when AOV Treatment P{F) is significant at mean comparison OSL.
Table 3. The effect of macro and micro nutrients on the yield and development of canaryseed at
Swift Current in 2014.
Plant Panicle Leaf
Treatmenis Density Density Average Height Lodge Dizease Iaturity Grain Yield
Plants/m2 Im2 cm 0-10 0-11 DAYTO kg/ha
1 3842 a 7513 a B6.4 a 0.0 a 0.0 A 858 a 8738 ¢
2 340 b B1E a BB.3 a 0.0 a 0.0 A 950 a 1158.1 ab
3 3668 ab 8443 a GB.H a 00 a 0.0 A 850 a 1218.7 a
4 4078 a 8136 a 620 a 00 a 0.0 A 960 a 846.2  be
5 3583 ab 7721 a G5.5 a 00 a 0.0 A 843 a 89875 bc
6| 4057 a 7163 a 665 a 00 a 00 A 858 a 9556 be
7 3508 ab 7688 a 656 a 0.0 a 0.0 A 863 a 6381 d
8| 3877 a 7382 a 666 a 0.0 a 0.0 A 853 a 10309 abc
9| 3975 a 8410 a 688 a 00 a 00 A 48 a 10653 abec
10 | 3111 b 7468 a 694 a 0.0 a 0.0 A 955 a 1090.0 abe
11 3483 ab 769.9 a 671 a 0.0 a 0.0 A 963 a 10105 abec
LSD P=.105 66.0 1227 6.3 0.0 0.0 1.4 2204
Standard
Deviation 457 85.0 4.3 0.0 0.0 1.0 152.6
Cv 12.5 10.9 6.5 0.0 0.0 1.0 15.3
Treatment
Probi(F) 0.0282 0.4915 0.5544 1.0000 1.0000 0.1334 0.0013

Means followed by same letter do not significantly differ (P=.05,

LSD)

Mean comparisons performed only when AOV Treatment
P(F) is significant at mean comparison OSL.
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Table 4. The effect of macro and micro nutrients on the yield and development of canaryseed at Melfort in 2014.

Treatments Plant Density Panicle Density Average Height Lodge Grain Yield Test Weight Kemel weight
im2 im2 £m 0-10 kg/ha g/05L /1000 K

1 3665 a 6528 a 1223 d 3.0 A 18976 e 3383 a 103 a

2 4088 a 5203 a 125.0 eod 20 A 20426 a-e 3518 a 108 a

3 4405 a TO7TE a 1250 «cod 24 A 21201 ab 3428 a 10.5

4 4018 a 588.0 a 1248 od 13 A 21301 a 80 a 107 a

5 3575 a 564.0 a 1258 be 22 A 20638 ad 1.2 a 103 a

[i] 358.0 a 616.5 a 1260 bc 28 A 1976.5 b-e 3456 a 106 a

T 3835 a 6775 a 1283 a 21 A 1961.7  cde 25 a 102 a

] 3795 a E25.5 a 1285 ab 39 A 20381 a-e 3462 a 106 a

] 398 a 6923 a 1273 abc 40 A 1839.1  de M36 a 1.0 a

10 3820 a 519.0 a 1270  abe 38 A 2091.0 abe 3448 a 100 a

11 3310 _ a 610.3 a 1283 ab 38 A 20837 _ ad 3418 a 103 a
LSD P=05 6746 178.36 3.03 21 151.3 11.0 1.4
Standard Deviation 46.72 123.52 210 1.4 104.8 T.6 1.0
Ccv 12.21 20.03 1.66 50.6 52 22 96
Treatment Proby(F) 0.1473 0.4323 0.0023 0.1355 0.0499 0.5278 0.89470

Means followed by same letter do not significantly differ (P=.05, LSD)

Mean comparisons performed only when AOV Treatment P{F) is significant at mean comparison OSL.
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