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Introduction

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

organization which works closely with various levels of government, commodity groups, private
industry and producerfsounded in 1996, t he nprsosfiiotna bd fe EaORIF
sustainable agricultural practices through ap
agricultural industry.

Il n 2013, ECRF signed a wetmor Badkima otd| @wmldiedr gset at

partners to jointly <conduct appliedYofritketlod cr o
renedwhe | ease with ECRF/ P3yrelhleaarsde ©d | |leagned prlddVBi
|l ocated juSsutla oInf hviemikblegd tryoa n d 6 @&ancoptehrecre|l | ocat e

juwast of We hwilclitlye7"r@baer dihgpaedawieded by the Ci-
Yor kt on.

Parkland College is the first regionalh coll eg:¢
progr am. Parkland College is thrilledonto be i
of their "stemmvdeatreesgitoon al & d @ paornti rce rdsehvi epl oglmeeantpr
college with a |l ocation and equipment to use
each’'sotehxeprerti se and connections. ECRF and Par
funding sour cesst rwehnigcthh iosf atnhoet hpearr t ner shi p.

I n the winter of 2019 ECRF purchased a 2011 G
are headed in differ ent ortaveligdohgerodistanceswhert he f ar
picking up products or attending everRarkland College recently purchased a CaselH

MXU135 tractor for their Ag Equipment Technician course and they have suggested that the
research farm should use it during the courses off s€danAugust). ECRF intends to use

this tractor mainly for sprayg in the coming growing seasons.




I n the spring of 2019 ECRF learnt that we wer
Sebul sky endowment fMomigSehulbky was dih a Brafesdodb no | a .
Agricultural Engineering and r@spected farm unit operator in the Sheho, SK area. He realized

the importance of agricultural research for the people of Saskatchewan and made a generous
bequest to leave a lasting legacy on agricultural reseB@RF haglesignate the funds tm

towards partial payment of a Clipper seed cleaner + screens, truck andrsea

ECRF Board of Directors

ECRF i sa@nmednbey Board of Directors consisting
stakeholders who volunteer thetioni mReandi pgo
acr os& nka atl Saskatchewan, ECRF Directors are
agricultural community as a whol e.

The ECRF Board recewhighhBdeBtaoa&wvmaddi Broasn U
Foerster, yknd Bwaidaen Glnydh Buée ht ol Meced & sheerpwS ai s ¢
dorphbeepeanamagudlel ass wer ai n fadrsm. f\Wadres O0Ilny ntyhke
areerw hdlaeaksasglse and grain far ms. Lutz Foe
TheoodCRF is thrilled to acquire these new boa
backgrounds around the board room table.

The 9ECRF Director s ar e:

T Bl air {hQhranierspieorosdermn)e , SK

1 Gwen Machnee (Vice Chairpersonyorkton, SK- Co-ordinator for University and
Applied Researci?arkland College

T Fred R¥Wot kt ps, SK

1T Dal e P-eNtoerquary, SK

T Brent -Gootkeerv e, SK

T Brian-GQooteerv e, SK

1T Lutz Fdobeodere, SK

1T Wade OiGyponylve, SK



ExXOf ficio

1 Charlotte Ward Regional Forage SpecialistSaskatchewan Agriculture
1 Lyndon Hicks- Regional Crops SpecialistSaskatchewan Agriculture

Staff

1 Mike Hall - ResearckCoordinator

9 Heather SorestadResearch Assistant

1 Kurtis Peterson Administrator

1 Clark Anderson“ O @a | Equipment Technician
1 BrendanDzuba- Summer Student

Ag+ATr m

The Saskatchewan AghNRM (Agriculture Applied Research Management) program connects
eight regional, applied research and demonstration sites into a pramdeeetwork. Each site

is organized as a ngurofit organization, and is led by volunteer Boaofi®irectors, generaly
comprised of producers in their respective areas.

Each site receives basending from the Saskatchewan Ministry of Agriculture to assist with
operating and infrastructure costs, with prejpased funding sought after through various
government funding programs, producer / commodity groups and induakghsiders. Agri

ARM provides a forum where government, producers, researchers and industry can partner on
provincial and regional projects.

The eight AgHARM sites found throughout Saskatchewan include:

[] Conservation Learning Centr€l(C), Prince Abert

] East Central Research FoundatiddCRF), Yorkton

0 Indian Head Agricultural Research FoundatidRlARF ), Indian Head
0 Irrigation Crop Diversification CorporationlGDC ), Outlook

[ Northeast Agriculture Research FoundatiddARF), Melfort

[ Souh East Research Far8KRF), Redvers

[1 Western Applied Research CorporatioWARC), Scott

[0 Wheatland Conservation Are®d/CA), Swift Current

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

ResearScthatainsdt i c al analysis

Unless otherwisestatedall trials are small plot research. Plot size is typicaly eitleor122 feet
wide and B feetlong. The trials are seeded with a 10 foot ViddedMastedril which has
12inch row spacing. The middle réws of plots are harvested using a small plbhtersteiger
combine. In the cader forage trials, the middle #ws of each plot are harvested with a small
plot forage harvester.


http://agriarm.ca/

Treatments are replicated and randomized throughout the field so thaiadatze analyzedf a
treatment is seeded in multiple plots throughout the field, experience tells us we are unlikely to
obtain the same vyield for each of these plots. This is the result of experimental variation or
variation within the trial location. His variation must be taken into consideration before the
difference between two treatment mellaisnss can
accomplished through proper trial design and statistical analysis

Trials are typically setup as Randead Complete Blocks, Factorial oiSplit-Plot designs and
replicated 4 times. This allavfor an analysis of varianck.the analysis of variance finds
treatments to differ statistically then means are sepabgtedliculatingthe least squares
difference [sd). For example, ihelsd for a particular 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, reament means that do not differ more than 5 bu/ac are
not considered to be significantly different. All data in our tralsst meet or exceed th&o

level of significancein order to be considered significantly differemt other words, the chance
of corcluding there is a significant difference between treatments when in reality thete is
must be less than 1 out of Z&or the sake of simplicity, treatment means which are not
significantly different from each other wil be folowed by the same letter.



Extension Events

ECRF/Parkland Colege Farm Tailuly 23, 208 ( att efdanc e 10

Speaking engagements

1 January 17, 2019 AgARM Update at the Saskatoon Crop Production Show "Is your
nitrogen vanishing into thin air?" (~50 attendees)

1 Febuary 6, 2019 IARF Winter Meeting in Melville “Is your nitrogen vanishing into thin
air? + Malt versus FeeddBleyMa n a g e (&5 atténdees)

1 July 18,2019 Swift Current“Feed vs Malt Barley Managemeér(80 attendees

1 July 24,2019 Meflfort “Feedvs. Malt Barley Managemen{~80 attendees

1 Nov 11, 2019 ARU SaskatooriGetting the Most out of Your Nitrogen~190
attendees)

1 Januaryl6, 2020 AgriARM Update at the Crop Production Show in Saskataoa we
managing nitrogen well for malt barley andlimg oats?"

2019 Videos Website
1 PostEmergent UAN vs Melted Urea for Increasing Wheat Protein 2019
T A Introduction to Yorkton’s Research Farm
1 Why Did Fungicide Not Control Leaf Disease on Our O2&I® (89)
1 CDC Blackstrap Dry Bean Inoculation aNitrogen Fertilization 20194¢)
1 Should feed barley be fertiized with more nitrogen than malt?-2019 (86)




1 Maintaining Test Weight Stabilty of Miling Oats 201220
1 Getting the Most out of Nitrogen 201917)
1 Farm Tour Promo 201€36)

2018 Videos Welsite

1 Are Farmers Applying Enough Nitrogen and Phosphorus to Flax 2016 to gD3B?
Wheat Profitabilty Study 2017:18 (165)

Oats Busting Bins and Making the Grade (115)

Inoculant Options for Faba Beans 2€A®B.7 (114)

Increasing Wheat Protein withPeost Emergent Application of UAN 2018 (187)

Control of Glyphosate Resistant Canola in Glyphosate Resistant Soybeans 2018 (107)
Strategies for Managing Feed and Malt Barley 2017/2018 (158)

Oat Vigour Improves with Larger Seed Size 20124)

4R Fall AppledUreato Spring Wheat 2018 (650)

Farm Tour Promo 201890)

= =4 4 48 8 48 8 9 -9

2017 Videos Website

=A =4 =4 -8 -4 8 8 9

Strategies for Management of Feed and Malt Ba2@ly# (69)

Wheat Profitability 201464)

Hastening Maturity of Oats without Rkarvest Glyphosate 2047174)
SoybearExpectations versus Results 20ABL7 (54)

Importance of Dual Inoculation and Seeding Soybeans into Warm G&)
Demonstrating 4R Nitrogen Principles in Canola the benefit of Agrotain and Su&s8)
Effect of Seeding Date, Seeding Rate and Seedtment on Winter Whea(150

An Introduction to ECRF(129)

2016 Videos Website

= =4 4 -8 -4 -8 _a -9

Evaluating Inoculant Options for Faba beaf(iso)

Flax Response to Nitrogen and Phospher{is30)

Effect of Variety, and Nitrogen Rate on Oat Yield and Wsight - (339)
Effect of Variety, Nitrogen Rate ad Seeding Rate on Forage -G@8)

Effect of Fall Cultivation on Soybeans Seeded Early, Mid, and Late-NE8)
Effect of Preceding Legume Crop on Spring Whegib)

Effect of Nozzle Selection and BwoHeight on Fusarium Head Blight(98)
Lentil Production in the Black Soil Zone(240)

2015 Videos-Website

1 Flax Studies with HARF and NARF - (75



Early Defoliation of Cereals for Swath Grazing230)
Canary Seed Fertility (342)

Soybean Staturby Row Spacing (169)

Manipulator Effects on Lodging in Wheat 2018399)

= =4 —a 9

2014 Videos- Website

Forage Termination 2015(100)
CerealForage bySeedingDate- (48)
Soybean Variety by Seeding Datél34)
Wheat Fungicide Timing (259)

= =4 -8 —A

Total website viewq6,536 as of Feb. 11, 2020

Environment al Dat a

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

Mean monthly temperatures and precipitation amount8 #dgri-Arm sitesduring the2019

season are presented relativehi Ibngterm averages in Tableahd2. Temperatures were

above average across all locations. Precipitation was below the long term aVeea@eitlook
location is under irrigation, thegdded 128.5 or 233.6 mm in precipitation depending on the trial.



Table 1. Mean monthly temperatures and lelegm (198:2010) normals for the 201
growing seasons at 8 sitesSaskatchewan.

Location Year May June July August | Avg./Total
----------------------- Mean Temperature (°G)
Indian Head | 2019 8.9 15.7 17.4 15.8 14.4
Long-term 10.8 15.8 18.2 17.4 15.6
Melfort 2019 8.8 15.3 16.9 14.9 14.0
Long-term 10.7 15.9 17.5 16.8 15.2
Outlook 2019 9.9 16.0 18.0 16.2 15.0
Long-term 11.5 16.1 18.9 18.0 16.1
Prince Albert | 2019 9.5 15.8 17.4 15.1 14.5
Long-term 10.4 15.3 18.0 16.7 15.1
Redvers 2019 9.5 16.3 18.5 16.6 15.2
Long-term 12 16 19 18 16.3
Scott 2019 9.1 14.9 16.1 14.4 13.6
Long-term 10.8 14.8 17.3 16.3 14.8
Swift Current | 2019 9.5 15.8 17.7 16.8 15.0
Long-term 11 15.7 18.4 17.9 15.8
Yorkton 2019 8.6 16 18.3 16.1 14.8
Long-term 10.4 15.5 17.9 17.1 15.2




Table 2.Precipitation amounts along with lotgrm (19812010) normals for the 201growing
seasons at 8 sites in Saskatchewan.

Location |  Year May June | July | August | Avg./Total
----------------------------- Precipitation (mm)------------------------
Indian Head | 2019 13.3 50.4 53.1 96.0 212.8
Long-term 51.7 77.4 63.8 51.2 241.4
Melfort 2019 18.8 87.4 72.7 30.7 209.6
Long-term 42.9 54.3 76.7 52.4 226.3
Outlook 2019 13.2 90.2 43.8 39.6 186.8
Long-term 42.6 63.9 56.1 42.8 205.4
Prince Albert| 2019 30.0 54.4 57.4 16.8 158.6
Long-term 44.7 68.6 76.6 61.6 251.5
Redvers 2019 18.3 59.7 34.0 85.1 197.1
Long-term 60 91 78 64 293
Scott 2019 12.7 97.7 107.8 18 236.2
Long -term 38.9 69.7 69.4 48.7 226.7
Swift Current| 2019 13.3 156 11.1 42.6 223
Long-term 42.1 66.1 44 35.4 187.6
Yorkton 2019 11.1 81.6 49.1 32.2 174
Long-term 51 80 78 62 272




4Rs-Fall and Spring Applied Urea on Spring Canola
Mike Hall and Heather Sorestad

1East Central Research Foundation, Yorkton, SK.

Abstract/Summary:

A trial was conducted near Yorktawith the objective of demonstratirtipe effect of timing,
placement and product on nitrogen efficiency and yield of canola. The trial was designed to
compare 80 Ib N/ac of sideanded urea against fall or spring broadcast applications of urea,
AGROTAIN, SUPERU and ESN at the same rate oBkadcast applications of urea did not
significantly result in less canola yield compared to-bded applications as expected. The
nitrogen use efficiency of urea broadcasted in either fall or spring was high as adequate rainfall
to incorporate the prodt was received shortly after application. However, when averaged over
product, broadcast applications produced significantly more yield when applied in spring
compared to fal. When averaged over timing, broadcasting AGROTAIN and SUPERU
produced 3% morgield than straight urea by likely reducing nitrogen loss to volatiization

and/or denitrification. In contrast, broadcasted ESN resulted in less yield compared to urea as the
total release of urea may have been too late to maximize Vieddresults fronthis study

demonstrated some of theRi ght anmd meRi ght P rofal @R wittoden c onc e pt s
management.

Project objectives:
The objectives of this project are:

1 To demonstrate poorer N efficiency of fall and spring broadcast applications of urea
relative to spring banding.



1 To demonstrate improved N efficienty broadcastingroducts such &S8UPERU
AGROTAIN and ESNover straight urea

Project Rationale:

The average farm in western Canada is becoming larger, therefore producers are looking for
ways to become more efficient. Banding urea at seeding is known to be the most effective way of
reducing N losses to the environment, however it slows down se@tiagefore broadcast
applications of urea are becoming more appealing to large producers, but producers must be
aware of the potential rislBroadcast applications of urea are more prone to volatiization if not
incorporated by sufficient artagnely rainfal. If moisture isexcessivenitrate can be lost to

leaching and denitrification. Denitrification occurs in waltyged anaerobic soils where

microbes use nitrate as an oxygen source. These losses are more likely to occur with fall
applications. There asenumber of products available to reduce the risks of volatiization and
denitrification.

SUPERUIs a specialized form of urea, which provides some added protection from 3 pathways
of nitrogen lossSUPERUslows the conversion of urea to ammonia, whicttgrts the granules
from volatiization (gassing off). It also slows the conversion of ammonium to nitrate which
reduces the loss of N to leaching and denitrificatiel®ROTAIN also provides protection from
volatiization but does not reduce the risk ehirification. Both of these products provide
protection whether broadcasted in fall or spring. ESN is a polymer coated product that is best
suited for fall applications. It protectsetlurea by slowing its releasgpring broadcast

applications of ESN ay result in yield loss as the release of N may be too slow.

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 was setup asRandomized Complete Block Design (RCBD) with 4 replicatet

size wadll1 by 30 feet and seeded with a 10 foot Seedmaster dril on 13padings.
Monoammonium phosphate (MAP) was seed placed at 49 Ib/ac and ammonium sulphate (AS)
was side banded a2® Ib/ac. The middle 4 rows in each plot were harvested for yield with a
Wintersteiger plot combine. The following treatments wappled toDKTF94CR canola:

1. O Nitrogen

2. 0.5 X Nitrogen spring side banded urea

3. 0.75 X Nitrogen—spring side basted urea
4. 1 X2 Nitrogen spring side banded urea

5. 1 X Nitrogen fall broadcast urea

6. 1 X2 Nitrogen fall broadcasAGROTAIN

7. 1 X Nitrogen fall broadcasSUPERU

8. 1 X@ Nitrogen fall broadcast ESN

9. 1 X Nitrogen spring broadcaktirea

10. 1 X Nitrogen spring broadca8AGROTAIN



11. 1 X Nitrogen spring broadca8SUPERU
12 1 X Nitrogen spring broadca%tESN

a X nitrogen rate was 80 Ib N/ac and was basedswil dest recommendations for a
modest 40 bu crop of canola. All treatments nessbsomeadditional N that comes \th

the application of MAP and AS.

bSpring broadcast applicationseveapplied by hand post seeding but prior to the 2 leaf
stage.

Table 1 lists dates of operation.

Table 1.Dates of operations in 2019 forethRsFall and Spring Applied Urea on Spring
Canolatrial.

Activity Yorkton
Fall N Broadcast Application Oct4
Spring N Broadcast Application June 4
Pre-seed Herbicide Application n/a
Seeding May 14
Emergence Counts June 6
n/a

Insecticide Application

June 10(Roundup 0.33./ac), June 18 (Bundup 0.35
L/ag), June 26 (€nturion 150 ml/ac +Amigo)
July 9 (Lance 140q)

In-crop Herbicide Application

In-crop Fungicide Application

Lodging Rating Sept 3

Desiccant n/a

Harvest Sept 13
Results:

Thetrial established well and emergence was excellent, averaging 113rplantsch did not
statistically differ between treatments (Table 3). Increasingl=teled urea from 0 to 80 Ib

N/ac (1X rate) significantly increased canola yield by roughly 40% I€T3)b Whether applied in
spring or fall, straight urea, AGROTAIN and SUPERU provided yields similar to the same rate
of N sidebanded in spring. As a result, the study failed to demonstrate thdiagided urea was
more N efficient than broadcast applioas. Broadcast applications in fall and spring performed
well as they were incorporated into the ground and protected from volatilization loss by
sufficient and timely rainfall. Few significant differences between treatments 5 to 9 could be
detected whethe whole trial was analyzed as a single factor RCBD. However, significant
differences were apparent when those treatments were analyzed as a 2 order factorial (Table 3a).
Averaged across product, broadcast applications of N significantly producede$$%eld



when applied in fall compared to spring. Fall applied N may have performed more poorly
because the potential for N losses to denitrification and leaching would be greater relative to a
spring application. When averaged across timing, the us&Nfdignificantly resulted in 8%

less yield compared to either AGROTAIN or SUPERU (Table 3a). Though not statistically
significant, the yield resulting from straight urea was about 3% lower compared to using
AGROTAIN or SUPERU. The relatively superior perfance of AGROTAIN and SUPERU is
likely the result of reduced levels of volatiization. ESN may not have performed well because
the release of N might have been too slow. It takes time for the polymer coating to break down
and release the urea. This IBYWESN is not typically recommended for spring broadcast
applications targeting yield.

Conclusions and Recommendations

This study found N use efficiency as indicated by higher yields could be improved by
broadcasting urea products in spring insteathibf In additon, AGROTAIN and SUPERU

tended to produce higher yields over straight urea. Applying all the N requirement as ESN
tended to reduce yields by likely delaying the release of urea. The result from this study support
t he “Ri gntd THRm@idhuc t ”of £Rsmirogep imanagement.

Supporting Information

Acknowledge ments:

This project wasunded throughAgricultural Demonstrations of Practices and Technologies and
Fertiizer Canada.

Appendices



Table 3. Effect of Nitrogen Treatment on Emergence and YielCahola.

Emergence Yield
(plants/n?) (kg/ha)
Variety
1. 0 Nitrogen 115 a 2185.5 f
2. 0.5 X Nitrogen spring side banded urea 113.8 a 2774.8 de
3. 0.75 X Nitrogen—spring side banded urea 105.5 a 3082.3 a
4. 1 X Nitrogen spring side banded urea 118.5 a 2949.3 abcd
5. 1 X Nitrogen fall broadcast urea 115.5 a 2815.5 bcde
6. 1 X@ Nitrogen fall broadcasAGROTAIN 1235 a 2881.3 abcde
7. 1 X2 Nitrogen fall broadcasSUPERU 123.8 a 2907.8 abcde
8. 1 X@ Nitrogenr fall broadcast ESN 118.3 a 2682.8 e
9. 1 X Nitrogen spring broadcastrrea 119.5 a 2956.5 abcd
10. 1 X Nitrogen spring broadcaSAGROTAIN 95.8 a 3046.6 ab
11. 1 ¥ Nitrogen spring broadcasSUPERU 102.8 a 3029.3abc
12 1 XaNitrogen spring broadca%ESN 98 a 2795 cde
P-values NS <0.00001
LSD NS 2435




Table 3a Main Effects ofBroadcast Timing and Product on Yield of Carfd9.

Main Effects Yield
(kg/ha)
Broadcast Timing (r
Fall 2821 b
Spring 2956 a
Lsch.os 126

Product (P)

Urea 2886 ab
Agrotain 2964 a
SuperU 2969 a
ESN 2739 b
Lsh.os 178

3dvVleans within a main effect followed by the same letter are not significantly different p:




4Rs-Reviving Forage Stands with Nitrogen Enhancer Products applied in
fall

Mike Hall andHeather Sorestad

1East Central Research Foundation, Yorkton, SK.

Abstract/Summary:

A trial was established on afd hayland stand consisting of 80% smooth brome and 20% alfalfa
nearYorkton. The objective wasstdemonstrate the effectiveness of using nitrogen enhancer
productssuch as ESN, AGROTAIN and SUPERU applied in fall to reduce N lossexane

an old grass dominated forage stabdspite a lack of fall rainfall to quickiyncorporate

products and a strong second cut yield response to added N, no yield increase from using any of
the N enhancer products could be detected. However, yield was numerically higher indicating
there may have been some minor benefit from using theseqis.

Project objectives:

To demonstrate the effectiveness of using nitrogen enhancer products in fall to revive an old
grass dominated forage stands.

Project Rationale:

The intended benefit is to show producers that nitrogen fertiizer application can help rejuvenate

old forage stands, and nitrogen enhancer products can improve nutrient use efficiency if fertiizer
is applied ata less ideal time, such as fall or undgrcdnditions. While early spring application

is believed to be the most effective, late fall applications may be more practical due to road bans,
time constraints and wet soils. With fall applications of N, there is greater potential for N to be



lost throgh volatiization, leaching and runoff. Nitrogen enhancer products ARROTAIN,
SUPERJ and ESN can help to reduce these losS3$PERJ is a specialized form of urea,

which provides some added protection frorpa3hways of nitrogen loss. SUPHBRIows tle
conversion of urea to ammonia, which protects the granules from volatilization (gassing off). It
also slows the conversion of ammonium to nitrate which reduces the loss of N to leaching and
denitrification. AGROTAIN also provides protection from volaition but does not reduce the
risk of denitrification. ESN is a polymer coated product that slows the release of heasse

of enhancer products could further increase yields. This project wil touch on some of the 4 R
principals including right ratesource and time and will reinforce the importance of nutrient
stewardship principles towards sustainable farming.

Methodology and Results

Methodology:

The trial was set up as a randomized complete block with 4 replicates on an old brome/alfalfa
stand(alfalfa is less than 20% of the stand). Plot sizesii by 30 feet and fertiizer treatments
were broadcastiby hand. The following treatmenisted in Table were applied in the fall of
2018

Table 1.Treatment List for 4R®Reviving Forage Standsitw Nitrogen Enhancer
Products applied in fattial.
Treatment # Application date  Rate (Ib N/ac) Nitrogen Form

1 0 None (control)
2 Urea
3 ESN
4 45 AGROTAIN
5 Fall Super U
6 Urea
7 90 ESN
8 AGROTAIN
9 Super U

The forage stand used for this projeds very deficient in all macroutrients, so each treatment
receival adequate K and S fertiizer. The following year, each pleisharvested using a plot
forage harvester. Wet weighigererecorded and then coested to dry weights based on a dried
subsample Dates of operations are listed in Table 2 below.

Table 2.Dates of operations in 20Xor the4RsReviving Forage Stands with Nitrogen
Enhancer Products applied in fall

Operations in 2019 Y orkton
Broadast of Fertilizer Oct 4, 2018
Harvest of Forage June 26, 2019
2nd Harvest of Forage Aug 8, 2019




Results:

The first (cut) harvest of forage had no significant differences in yield whether all treatments
were analysed as a single factor RCBD or a 2 factor RCBD for treatm@n{Eables 4 and 5).
Forage yields were relatively low for the first cut becausephagswas cool and dry. This lack

of early spring growth is likely the reason differences between treatments were not apparent.
Significant differences between some treatments were apparent for the second cut (Tables 4 and
5). When analysed as a 2 levatforial, increasing rate of N from 45 to 90 Ib/ac significantly
increased forage dry weights by from 1202 to 1538 kg/ha which is 28% (Table 5). The no
fertiizer check only yielded 901 kg/ha (Table 4). Despite a significant forage yield response to
addedN, no significant differences between products could be detected (Table 5). However,
yields were numerically lower for the unprotected urea for both the first a second cuts.

Conclusions and Recommendations

While forage yields were numerically lower kvistraight urea for both the first and second cuts,
no yield increases from using ESN, AGROTAIN or SUPERU could be statistically detected
relative to straight urea despite conditions conducive for volatiization as rainfall was not timely
after application Only increasing rate of N from 45 to 90 Ib/ac significantly increased the forage
yield and this was only for the second cut. First cut yields were low and unresponsive to the
added N because early spring was cool and dry

Acknowledgements:

This project wasunded throughthe Agricultural Demonstrations of Practices and Technologies
and Fertilizer Canada

Table 4. Significance of main effects dfitrogen Products and Rates Forage Dry Yield
15tCut Dry Yield (Kg/ha) 2"d Cut Dry Yield (Kg/ha)

Nitrogen Product x Rate

2. 451Ib N/ac urea 746.5 a 1136.5 de

3. 45Ib N/ac ESN 998.8 a 1223.8 cd

4. 45 Ib N/ac AGROTAIN 1086 a 1163.3 de

5. 45 Ib N/ac SUPERU 1025.8 a 1284.5 bcd

6. 90 Ib N/ac urea 1002.3 a 1493 abc

7. 90 Ib N/ac ESN 951.8 a 1566.8 ab

8. 90 b N/ac AGROTAIN 787 a 1701 a

9. 90 Ib NJac SUPERU 1086 a 1392 bcd

P-values NS 0.000492

LSD NS 305.13




Table 5.Significant of a 2 level factorials main effects of Nitrogen Products (P) and Rate

on Forage Dry Yield

Nitrogen Rate (Ib N/ac)

15tCut Dry Yield (Kg/ha)

2"d Cut Dry Yield (Kg/ha)

45 964 1202
90 957 1538
LSD NS 156.7
Nitrogen Product

Urea 874 1315
ESN 975 1395
AGROTAIN 937 1432
SUPERU 1056 1338
LSD NS NS
P-values

R (rate) NS 0.000216
P (product) NS NS
R*P NS NS
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Abstract/Summary:

Trials were conducted at Yorkton, Redvers, Indian Head, Swift Current, Scott, Outlook, Prince
Albert and Meffort to demonstrate the patial of split applications of nitrogeto either increase
yield or grain protein of spring whea&plit applications of N at the boot stage did not tend to
affectyield or protein but a latter application pasthesis tended to increase protein and
decrease yield relative to applying all tdeat seeding. Dribble banding UAN at the earlier boot
stage did not cause damage to the flag leaf because it was not fully emerged at the time of
application. Flag leaf burn from split applications of N pasthesis were worse with UAN
compared to disdeed urea, particularly when applied as a broadcast foliar spray compared to
dribble banding. However, differences in yield or protein were not usually detected between



applications UAN compared dissolved urea. In contrast, grain protein tended to bewiighe
broadcast applications compared to dribble band applications and this difference was large and
statistically significant at Indian Head. While there were many cases were split N resulted in
greater grain protein, the lower yield and extra cosppiiGation meant few cases proved
economical compared to applying all the N at seeding, even assuming a wide protein spread of
66 cents/%/bu.

Project Objectives:

The overall objective of this projeetasto demonstrate the potential of an additional 30 Ib N/ac
applied late season to increase either wheat yield or gmatirprcompared to applying all
nitrogen (N)at seeding. The impact of nitrogen source, crop staging and application method
werecompared

Specffically, theintent was to demonstrate the following concepts:

a. Dribble banded applications of UAN cause léag leaf burnthan broadcast foliar sprays
postanthesis.

b. Dribble banding UAN atthe earlier boot stage causedliegteaf burnthanwhen
applied postnthesis.

c. Diluting dribble band applications of UAN is not necessary and may actually increase leaf
burn.

d. When broadcast foliar sprays are applied Jaoghesis, dissolved urea will result in less
leaf burn than UAN applied as a solutioh 14% nitrogen.

e. Strategies resulting in less leaf burn wil produce a better yield/protein response (ie: more
protein/ac).

Project Rationale:

Recently, producers have been disappointed by low levels of grain protein. When regional
protein levels are\w, the premiums offered for high protein wheattend to increase. This has left
producers wondering what can be done to increase protein levels in the future. Many studies,
dating back the 1990s, have shown osergent applications of nitrogen can irase grain

protein when made at late vegetative stages. Guy Lafond assessed the feasibility of applying
foliar N at both the boot stage and pasthesis for spring and winter wheat [1]. He determined
that this practice had merit but the results could babie depending on initial N supply and
weather conditions. However, dribble banding at the earlier boot stage increased grain protein
more consistently and reduced the potential for leaf burn. UANH@8produces large drops

that do not disperse on thmaf surface because they have a high surface tension and tend to roll
off. Dilution may reduce surface tension and actually increase leaf burn [2] or increased leaf
burn may just be a function of a higher volume applied.

Western Canadian research fad little reasonto support the use of broadcast foliar sprays
over dribble banding. Broadcast foliar sprays cause more leaf burn and since little nitrogen is
actually absorbed through the leaves there is little benefit to the practice. The Unekrsity
Manitoba found recovery of foliar applied 15N labelled urea (in solution) was eRif¥e4
compared to 370% with soil application. Under field conditions with foliar UAN, most of the



uptake occurs after rainfall events wash the N to the soil whereakeas up through roots [3].

Despite these results, broadcast foliar spraysamubiesis are popular in the northern United

States and are practiced in Manitoba. The general recommendation is to diute UAN 50:50 with
water and spray when conditions aoelicto reduce leaf burning. While foliar applications of

UAN postanthesis frequently increase protein, this practice does not always prove to be
economical. Research lead by John Heard with Manitoba Agriculture evaluated the benefit of
postanthesis UAN o 15 farm sites from 2015 to 2016 [4]. The impact on protein was largely
positive and statistically significant 60% of the time. On average, protein of CNHR varieties was
increased 0.6% when an additional 30 Ib N/ac was appliedaptstsis. However, ppanthesis

UAN only proved to be economical at 2 of 15 sites and premiums for higher protein
concentrations are not guaranteed.

Broadcast foliar sprays with dissolved urea, instead of UAN may prove to be more beneficial.
Amy Mangin with the University oManitoba recently found broadcast foliar sprays of dissolved
urea sprayed posinthesis not only resulted in less leaf burn but also produced greater yields and
higher grain protein compared to UAN [5]. Dissolved ureais a standard product used for foliar
applications in the UK and is considered to be safer on the crop than UAN. While both UAN
and dissolved wurea were applied at 30 I b N/ac
solutions differed between the products. The UAN solution was 14% eahé¢he urea solution

was only 9%. This may have also contributed to the greater crop safety observed with dissolved
urea. In our demonstration, dissolved urea and UAN will be compared at a 14% solution of N.
Producers can create their own solution ofupa farm, however, care must be taken as

dissolving urea is extremely endothermic and can freeze lines. Urea should be dissolved slowly
into warm water and not into cold water pulled from a well for example. In addition, producers
should only dissolve rea with less than 1% biuret. Biuret is agmpduct that can cause severe

leaf burning, but it is normally not a concern with urea manufactured in North American.

[1] Lafond, G and J. McKell. 1998. The Effects of Foliar Applied Nitrogen on Grain iRrote

Concentration in Spring and Winter Wheat. Proceedings of the Wheat Protein Symposium 298
304

[2] Stu Brandt personal communication

[3] Rawluk, C. D. L., Racz, G. J. and Grant, C. A. 2000. Uptake of foliar or soil application of
15N-labelled ureasolution at anthesis and its affect on wheat grain yield and protein. Can. J.
Plant Sci. 80: 334334.

[4] Heard, J., Sabourin, B., Farog, A. and L. Kaminski-f@nm-tests evaluate nitrogen rate,
source and timing for spring wheat yield and protein. Poster

[5]http//umanitoba.ca/faculties/afs/agronomists_conf/media/7__1 30 PM_DEC_14 MANGIN
_MAC_2017_NOV23.pdf

[6] personal communication with Chris Holzapfel



Methodology:

The treatments were arranged iRandomized Complete Block Design (RCBD) with 4
replicates. Plot size row spacing, and fertiizer application techniques at seedirigd
between locationslepending on equipmenireatments are listed inable 1 below. UAN
(28-0-0) treatmentsvere applied either undiluted out in half with waterd create 14€-0.
Likewise, 140-0 of melted ureavascreatedy diuting 1.66 kg of 460-0 perUS gallon of
water. Urea with less than 1% biureasused to ensure optimum crop saféiiie rate used
for al postemergent applications of nitroggamovided an extra 30 Ib N/ac to a base rate of
70 b N/acthat wassidebanded at seeding. These treatmemsecompared to base rates
of 70 and 100 Ib N/ac (treatments 1 anat@ postemergent N appligdto determine if

there wera@esponses to the pesimergentN and/orany benefits from split applying N
versus simply sidéanding the extra 30 Ib N/ac during seedir@@onparisons between
treatments 3 determind if N source, application method or timing influences crop safety
yield or proteinresponses

Table 1.Treatment Listfor the Increasing Wheat Protein with a Post Emergent Application
of UAN vs Dissolved Uredrial
Treatment # Seeding Post emergence application

Lb N/ac of N Product %N method Stage

Side banded | (Ib/ac)

Urea
1 70 na |na |na | na | na
2 100 na |na |na | na | na
3 70 30 UAN 14 dribblg! boot
4 70 30 UAN 28 dribblg?! boot
5 70 30 UAN 14 dribblg! Postanthesis
6 70 30 UAN 28 dribblg?! Postanthesis
7 70 30 Ur ea 14 Dribble Bl | Postanthesis
8 70 30 UAN 14 foliarf! Postanthesis
9 70 30 Ur ea 14 foliarb! Postanthesis

(11 Sprayed with dribble band nozzle at2Waa (10 giac UAN + 10 gdac water = 14%
N solution)

(21 Sprayed with dribble band nozzle at 10/ga (undiluted UAN =28% N solution)

B Sprayed with dribble band nozzle at2Waa (1.66 Kg of urea dissolved in 1 US
gallon of water = 14% N solution)

[4l Sprayed with 02 flat fan nozzles at 20/ga (10 gilac UAN + 10 gHac water = 14%

N solution)

BBl Spray with 02 flat fan nozzles af Zd/ac (1.66 Kg of urea dissolved in 1 US gallon of
water = 14% N solution)

Dates of operation are listed in Table 2 below.



Table 2. Dates of operations in 20%or the Increasing Wheat Protein with a P&shergent Applications of UAN vs Dissolved

Ureatrial
---------------------------- Date---====-=eocmmcemccmmcmaaaeae
Activity Indian Melfort Outlook Prince Redvers Scott Swift Yorkton
Head Albert Current
Preseed May 12 May 24 N/A N/A N/A May May 7 N/A
Herbicide Roundup | Glyphosate Glyphosate | Glyphosate
Application Weatherma| + Heat 540 (1L/ac)
x 540 + AIM (35
(0.67L/ac) ml/ac)
Seeding May 14 May 24 May 15 May 23 May 7 May 14 May 8 May 13
Emergence June 3 June 26 N/a June 13 June 5 June 11 June 17 June 12
Counts
In-crop June 1_7 Jun_e 27 June 10 June 19 Jur}e 10 Jl_Jne 26 June 14 _June_ 12
Herbicide OcTTain Axial Badge || Axel Clodinafop | Axial (0.5 Varro Simplic ity +
Application XL July 4 (500 mL/ac) Extreme, | (283 mL/ac)| L/ac)+ (200mlag Prestige
(0.45L/ac) +| Prestige XC| Simplicity MCPA, + Buctril M Buctril M + Octtain June 25
Simplicity (21 gm/ac) Kinetic (0.4mL/ac) | (0.4 L/ac) XL MCPA
GoDRI Copron (450mlac) | (200mlac)
(28g/ac) + Agral90 July 3
(25l/100L) MCPA
(200ml/ac)
Boot N July 3 July 16 July 6 July 9 July 3 July 4 July 3 July 3
application
Post July 20 Aug 8 July 19 July 26 July 20 July 23 July 29 July 19
anthesis N
application
Leaf Burn July 25 Aug 16 July 22 July 19and N/A July 11, 18, N/A July 25
July 29 30 & Aug 5

Rating




In-crop July 11 N/A July 18 June 19 July 12 N/A July 10 July 11
Fungicide Prosaro Caramba Pivot Caramba Acapela Caramba
Apolicati (0.325 (400 mL/ac) 418EC (400mL/ac) (250ml/ac) July 14
pplication
mL/ac) Caramba
Lodging Aug 9 N/A N/A Sept 23 Sept 7 N/A Aug 19 Sept 3
Rating
Desiccant Aug 28 N/A N/A Sept5 N/A Sept 6 Heat N/A Sept 3
Roundup Glyphosate LQ (42.8 Roundup
Weatherma mL/ac) + Transorb
X 540 Rourdup (0.66lac)
(0.67L/ac) 540 (0.67
L/ac) +
Merge (0.2
L/ac)
Sept 6 Oct 6 Sept 24 Sept 23 Sept 7 Sept 22 Aug 21 Sept 16

Harvest




Soil test Nitrate levels for each location are presented in Table 5. Swift Current had very

high background levels atelels were relatively high at Redvers. Soil N was low at

Outlook. The remaining sites had more typical levels of soil N in the 30 to 50 Ib/ac range.

Table 5.Soill Test Nitrate Levels for each location (b N/ac).

Nitrate Levels | Indian | Melfort | Outlook | Prince | Redvers| Scott Swift Yorkton
(Ibs NOs-N/ac)| Head Albert Current
0-15cm (G6in) |16 18 6 15 29 14 42 14
1530cm (6 10

12in)

1560cm (6 33 17 9 42 18 186 18
24in)

Total 0-60cm |49 35 15 375 |71 32 228 32
(0-24in)

Total 0-30cm 25

(0-12in)

1Estimation (25 b N/ac*1.5)

Dates of application for pogtmergent applications of N are given in Table 6 along with
temperature at the time of application and rainfall pattern after application. It is
recommended thgiostemergent applications of N occur at temperatures belo®@ &6

reduce leaf burning. For the most part, applications did not occur when temperatures were
excessively hot. Sufficient rainfall to move N applied applied at the boot stage was received

within a week at Melfort, Outlook, Redvers, Scott and Yorkton. Sufficient rainfall was
received within two weeks at Indian Head and Redvers. At Swift Current, sufficient
rainfall was not received for over a month. After the j@oghesis application, sufficie
rainfall was not received within 2 weeks and in many cases was considerably later.




Table 6.Date of PosEmergent Nitrogen Application, Temperature and Amount of Rain after
Emergent Nitrogen Application.
Date of Application | Temperature During | Next Significant Rainfall after
Application Postemergent N Application
Boot PostAnthesis| Boot | PostAnthesis| Boot PostAnthesis
Indian Head |July 3 | July 20 18 17-18°C July 13-17 | Aug 9 12
20°C (30mm) (61mm)
Melfort July 16| Aug 8 20.9° | 19-20°C July 1718 Aug 2223
C (29.3mm) (15mm)
Outlook July 6 | July 19 16.3° | 15.5°C July 1416 Aug 22
C (22.4mm) + | (22.8mm)
Irrigation July | + Irrigation
9and 11 Aug 1
(20.5mm) (12.5mm)
Prince Albert |July 9 | July 26 19°C | 22°C July 1719 Sept2 (16.2
(24.3 mm) mm)
Redvers July 3 | July 20 1820 | 19-21°C July 9 Aug 12
°C (21.3mm) (20.3mm)
Scott July 4 | July 23 17.9° | 15.7°C July 1312 Aug 7-8
C (12mm) & (31.6mm)
July 1920
(28.7mm)
Swift Current |July 3 | July 29 18°C | 18-22°C Aug 1112 Aug 1112
(35.4mm) (35.4mm)
Yorkton July 3 | July 19 20°C | 14°C July 6 Aug 2527
(20.7mm) (20.2)

GeneraEmergenceYield and Protein Comparisons between locations

Wheat emergenceas reported from all locations except Outlook. Averstgads of 402
plantgm? were on the high side at Swift Cunteand plant populations @80 and 172/m were

on the low side at Melfort and Redvers, respectively. Average ptgoulations of 214, 205, 229
and 2522 were at satisfactory levels at Prince Albert, Indian Head, Scott and Yorkton,

respectively. Increasing the rate of simEnded urea from 70 to 100 Ib N/ac (trt 1 vs 2) tended to

decrease emergence modestly at most locatdnsh is fairly typical(data ot shown).

Average wheatyields and grain proteins varied between locations (Tables 7 and 8). Sites with

higher yields tended to have lower proteins. Wheat yields were highest at Outlook under
irrigation, averaging 7507 kg/ha (111 bu/ac) with a graineprabf 12.5%. At Yorkton, Redvers
and Meffort yields were relatively high averaging 5780, 504157® kgha with grain proteins
of 12.4,14.9,and 11.5%respectively.Swift Current, Scott, Prince Albert and Indian Head had
lower yieldsaveraging3185, 338, 3753 and 3316 kg/ha and relatively higher protaveraging
16.9, 14.6,14.4 160 %, respectively.




Effect of N management on Leaf Burnge¥d and Protein

Increasing siddanded N from 70 to 100 Ib/ac increased yield and grain protein at albfscati
except Redvers, where yield decreased by 8.3% and Swift Current, where protein dropped by
0.9%. Both the loss in yield and protein were unexpected and can only be attributed to
experimental variation. However, when averaged across locations, incré@srage of side

banded urea from 70 to 100 Ib N/ac increased yield and protein by 199 kg/ha (2.96 bu/ac) and
0.2%, respectively (Tables 7, 8 and FigureQ.average, split applications of N at the boot
stage did not tend to effect grain yield or proteglative to placing all the N down at seeding
(treatment 2100 Ib N/ac sidébanded urea). However, a latter application Jamghesis

produced 0.29% more protein and resulted in 2.7% less yield compared to treatment 2. This is
not usual as latter seasapplications of N are more likely to cause increases in protein over
increases in yieldFor either ofthe boot or posanthesis timingsdribble banding diuted UAN
(14%N)resulted in smaller yield reductions and protein increases compared straight28RN (
N). The reason for this is unclear as 30 Ib Ndexsapplied in both cases.dtraight UAN (28

%N) was resulting in more protein duegi@ater crop injury ansubsequent reductions yield

it was not apparent based asual observations of leaf burn which did not significantly or
consistently differ between concentrations of UATble 9).

While split applications posinthesis tended to result in higher grain protein but lower yield, the
relative impact between thdfdrent split applications on leaf burn, yield and grain protein

differed between locations. Dribble band applications of N at the boot stage did not cause leaf
burn of the flag because it was not fully emerged at the time of spraying. Femgiossis

applications, UAN tended to cause more leaf burn than dissolved urea and broadcast foliar spray
applications of N tended to cause more leaf burn than dribble band applications.

UAN (14% N) caused more leaf burn than dissolved urea (14% N) when dribble dopost
anthesis at Indian Head, Meffort, Prince Albert and Yorkton (Table 9). UAN also caused
significantly more flag leaf burn than dissolved urea when applied as a broadcast foliar spray
application at Indian Head, Outlook, Prince Albert, Scott and téork However, these
differences did not significantly affectyield or protein at most locations except for Outlook,
where grain protein was significantly higher when dribble banding UAN instead of dissolved
urea.

The tendency for broadcast applicatioltiscause more leaf burn that dribble band applications

was more apparent with UAN compared to dissolved urea. For UAN, broadcast foliar spray
applications caused significantly more leaf burn than dribble banding at Indian Head, Outlook
and Prince Albertln contrast, broadcast foliar spray application of dissolved urea only
significantly caused more leaf burn than dribble banding at Prince Albert. Broadcast foliar spray
applications of UAN or urea did not tend to affect yield compare to dribble bandaaippk but

did tend to increase grain protein. This difference was large and statistically significant at Indian
Head.



Figure 1. Impact of Late Season Nitrogen on Wheat Yield and Protein
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Economic_Anéysis

As discussed earlier, many of the split applications of N-ao#tesis resulted in higher grain
protan compared to applying all the N at seeding (trt 2), but they also tended to produce lower
yields. As aresult of lower yields and additional costs associated with a split application, there
were very few cases where a split application of N proved todse economical than just

putting all the N down at seeding, even when assuming a large protein premium spread of 66
cent/%/bu. The following discussion lays the case for this conclusion.

Table 10 shows an economic analysis based on grain yields and pneeaged over all

locations. Gross ($/ac) for each treatment are based on the yield (bu/ac) for the treatment
multiplied by a base price of $6.75/bu. A protein premium ($/ac) relative to treatment 1 was
calculated using a protein spread of 66 cents/%lha cost of N ($/ac) for each treatment

assumed $0.50/ b N. Where applicable the extra cost of making a split application was assumed
to be $5/ac. The last column of table 10 shows the summation of Gross ($/ac) plus any protein
premium ($/ac) minus theost of N ($/ac) minus the cost of making an extra pass for the split
application. These values can now be used to make fair economic comparisons between
treatments.

Based on these assumptions, increasing the rate dbasked N from 70 to 100 Ib/ac e@ased

gross returns b$14.@/ac ($442.75/ac- $428.73/ac—difference between treatments 1 and 2)

when averaged across locations (Table 10). Only 2 of the 7 treatments where 30 Ib N/ac was split
applied to a base rate of 70 Ib N/ac of dideded urea gavgreater economic returns compared

to simply sidebanding all the N (100 Ib/ac) at seeding (treatment 2). Where greater economic
returns existed, the difference was less théfacwhich would hardly justify the extra effort of a

split application. Howewe the relative economics between treatments varied among sites.

Table 11 compares the economics between treatments for each location. None of the split
applications of N proved more economical then just-baeding all the N (100 Ib/ac) at seeding
for Yorkton, Scott, Melfort and Indian Head. Even though foliar applications resulted in
substantially higher protein at Indian Head, the lower associated yield with those treatments
resulted in lower economic returns. At the remaining sites, there were skinapgizations of

N that were more economic. At Outlook, dribble banding UAN (28% N)g@ottesis resulted in
substantial economic gains because protein was significantly higher with this treatment. The
reason for the protein bump is unclear; howevas, trend was also apparent at Prince Albert,
Redvers and Swift Current. At Prince Albert, the split application treatments which were more
profitable generally benefited from higher yields, not increased protein. At Swift Current, the
economic returns fathe 100 Ib N/ac sidband check (treatment 2) were unexpectedly low due
to a very low protein level, stomparisas against this check are questionable. However, a
broadcast foliar spray of dissolved urea gashesis produced relatively high yield, giotand
returns. At Redvers, yield was unexpectedly low with the 100 Ib N/atakde check. Again,

this makes comparisons against this check questionable. However, economic returns of split
applications did not look much better than the 70 Ib N/aclsael check which had the benefit

of lower input costs and less intensive management (i.e. one less pass with the sprayer). Overall,



split applications of N were largely uneconomical even though a large protein spread (66
cents/%/bu) was assumed at eachtionaregardless of protein level.

Conclusions and Recomme ndations

Split applications of N at the boot stage did not tend to affect yield or protein but a latter
application postnthesis tended to increase protein and decrease yield relagipphying all the

N at seeding. Dribble banding UAN at the earlier boot stage did not cause damage to the flag
leaf because it was not fully emerged at the time of application. Flag leaf burn from split
applications of N posanthesis were worse with UANmpared to dissolved urea, particularly
when applied as a broadcast foliar spray compared to dribble banding. However, differences in
yield or protein were not usually detected between applications UAN compared dissolved urea.
In contrast, grain protein meled to be higher with broadcast applications compared to dribble
band applications and this difference was large and statistically significant at Indian Head.
While there were many cases were split N resulted in greater grain protein, the lower yield and
extra cost of application meant few cases proved economical compared to applying all the N at
seeding, even assuming a wide protein spread of 66 cents/%/bu.
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Table 7. Main Effect of Nitrogen Rate, Post EmergentNitrogen Rate, Post Emergent Nitrogen Product, Post Emergent Application Method, Post |
Application Timing on wheatield at Indian Headylelfort, Outlook, Prince Albert, Redvers, Scott, Swift Current and Yorkton in 2019.

Yield
I.H. Melfort | Outlook P.A. Redwers | Scott| S.C. | Yorkton All
Sites
---kg/hag--------mmmmme e e e

1) 70 Ib N/acsidéanded 3330bc | 5179k | 7213 a | 3538 a| 5179 a| 3830a| 3038a| 561la | 4615a

2) 100 Ib N/ac side banded 3598a | 5566a | 7909 a | 3544 a| 4754 a| 4018 a | 3263 a| 5856 a | 4814 a

3) 70 b N/acside banded +30Ib N/acof 14 % UA| 3422 ab | 5331 ab| 7489 a | 3936 a| 5144 a| 3857 a| 3242 a| 6056 a | 4810a
dribble banded @ boot

4) 70 Ib N/ac side banded + 30 Ib N/acof28% UA| 3388 b | 5111 bc| 7795a | 3600 a| 5202 a| 3858 a| 3239 a| 5729a | 4740a
dribble banded @ boot

5) 70 IbN/ac side banded +301b N/ac of 14% UAN 3226 bed | 5071 cd | 7623 a | 3623 a| 5206 a| 4002 a | 3251 a| 5688a | 4711 a
dribble banded @ posinthesis

6) 70 Ib N/ac side banded +301b N/ac of 28% UAN 3378 bc | 4837d | 7722 a | 3720a| 5020 a| 3759 a | 3055 a| 5715a | 4651 a
dribble banded @ posinthesis

7) 70 Ib N/ac side banded +301Ib N/ac of 14% 3188 cd | 5123 bc | 7199 a | 3846 a| 4942 a| 3950 a | 3177 a| 5716a | 468 a
Dissolved Urea dribble banded @ pasthesis

8) 70 Ib N/ac side banded +301b N/ac of 14% UAN 3266 bc | 5161 bc | 7182 a | 4026 a| 4918 a| 4110 a | 3075a | 5636 a | 4672 a
broadcastoliar sprayed @ posinthesis

9) 70 Ib N/acside banded +30Ib N/ac of 14% 3045d | 5232bc| 7437 a | 3952 a| 5012 a| 4059 a | 3325a| 6017 a | 4760 a
Dissolved Uredroadcastoliar sprayed @ post
anthesis

P-values 0.000593 | 0.000462| NS NS NS NS NS NS NS

L.S.D. 197.8129 | 243.635| NS NS NS NS NS NS NS




Table 8. Main Hfect of Nitrogen Rate, Post Emergent Nitrogen Rate, Post Emergent Nitrogen Product, Post Emergent Application Method, Post fijplieadien
Timing on wheat proteiat Indian Head, Melfort, Outlook, Prince Albert, Redv8tt, Swift Current and Yorktonin 2019.

Protein
LH. Melfort Outlook P.A. Redwvers Scott | S.C. | Yorkton | All Sites
05 -
70 Ib N/ac side banded 1555¢c | 1128a 1203c 13.68 a 14.38e 1448cde | 16.90a| 12.08a| 13.80d
100 Ib N/ac side banded 15.85 bc| 11.48a 12.18bc 14.55 a 14.45de 14.Bab | 16.05a| 12.65a | 13.99 cd
70 Ib N/ac side banded +30Ib N/acof14 1563 ¢ | 11.45a 12.0 bc 1415a | 14.65cde 14.6%c | 1650 a| 12.40 a | 13.97 cd
UAN dribble banded @ boot
70 Ib N/ac side banded + 30 lb N/acof2{ 1565c | 11.30a 12.70 bc 1398 a | 14.8bcd 14.Da | 16.70a] 12.65a | 14.09 bc
UAN dribble banded @ boot
70 Ib N/ac side banded +301b N/acof14 16.00b | 1145a 12.85b 1430a | 14.95abc | 14.3cd | 16.78 a| 12.45a | 14.16 bc
UANdribble banded @ posinthesis
70 Ib N/ac side banded +30Ib N/acof2§ 1575¢ | 11.48a 13.8a 14.98 a 15.28a 14.8bcd | 17504a] 12.63a| 1450 a
UAN dribble banded @ posinthesis
70 Ib N/ac side banded3@ b N/ac of 14%| 16.03b | 11.8a 1200c 14.50 a 15.10 ab 14.6bcd | 1655 a| 1243 a | 14.11 bc
Dissolved Urea dribble banded @ post
anthesis
70 Ib N/ac side banded +301lb N/acof14 1660a | 11.4a 12.8 bc 14.60 a 15.20 ab 14.Be | 1753a| 12.38a| 14.32 ab
UAN broadcadbliarsprayed @ post
anthesis
70 Ib N/ac side banded +30lb N/acof14 16.78a | 11.Ma 12.13bc 1450a | 14.98abc | 14®cde| 17.50a| 12.33a| 14.30 ab
Dissolved Uredroadcasioliar sprayed @
postanthesis
P-values <0.00001 NS 0.000523 NS 0.001682 | 0.000092| NS NS
L.S.D. 0.34 NS 0.72 NS 0.43 0.18 NS NS




Table 9. Main Hfect of Nitrogen Rate, Post EmergentNitrogen Rate, Post Emergent Nitrogen Product, Post Emergent Application Method, Pog
Application Timing on wheat flag leaf buat Indian Head, Melfort, Outlook, Prince Albert, Redvers, Scott, Swift Current and Yiamk2019.

Flag Leaf Burn

LH. | Melfort | Outlook | P.A. | Redvers | Scott | S.C. | Yorkton
-0 -
1. 70 Ib side banded N/A N/A N/A N/A N/A N/A | N/A N/A
2. 100 Ib side banded N/A N/A N/A N/A N/A N/A N/A N/A
3. 70 Ibsidebanded+ 30 Ib N/ac of 14 % UANdribble ban N/A N/A N/A N/A N/A N/A N/A N/A
@ boot
4. 70 Ibside banded+ 30 Ib N/ac of 28% UAN dribble ban N/A N/A N/A N/A N/A N/A N/A N/A
@ boot

5. 70 Ibside banded+ 30 Ib N/ac of 14% UAN dribibéerded 229 b 9.0 ab 18¢c 11.3 N/A 59.4 ab| N/A 35.1a
@ postanthesis b

6. 70 Ibside banded+ 30 Ib N/ac of 28% UAN dribble ban 199 b 115 a 105 b 11.7 N/A 50b | N/A 36.4 a
@ postanthesis b

7. 70 Ib side banded+ 30 Ib N/ac of 14% Dissolved Urea 128 ¢ 3.4 bc 86 b 4.6 c N/A 53 ab | N/A 23 b
dribblebanded @ postnthesis

8. 70 Ibside banded+ 30 Ib N/ac of 14% UAMNadcadbliar 319 a 3.5 bc 26.8 a 17.5 N/A 625 a| N/A 36.4 a

sprayed @ posinthesis a
9. 70 b side banded+30 Ib N/ac of 14% Dissolved Urea 114 c 57abc| 121b | 104| N/A 50b | NNA| 182b
broadcastoliar sprayed @ posinthesis b
P-values <0.00001 | 0.0060 [ <0.00001| <0.0 N/A <0.000 | N/A | <0.00001
001 01
LS.D 55 63 33 5.7 N/A 11.2 | N/A 8.9

N/A:flag leaf burn ratings were collected but npplicable




Table 10.Economics based onyield and protein averaged over alllocations

Yield | Gros | % $ Cost | Spli | Gross ($/ac)
(bu/a S grai | prote | of N t + protein
c) | $/ac n in | ($/ac| App | premiumi
prot | prem | )® |licat | Costof N
ein | ium/a ion and split
c? Cos | application
t
($/a
c)
1) 70 Ib N/ac side banded 68.7 | 463.4( 13.8  0.00 35 0 428
6 0
2) 100 Ib N/ac side banded 716 | 4834 139 925 50 0 443
2 9
3) 70 Ib N/ac side banded361b N/ac 716 | 483.0| 139 800 [ 50 5 436
of 14 % UANdribble banded @ boq 3 7
4) 70 Ib N/ac side banded + 30Ib N/a¢ 70.5 | 476.0| 14.0 [ 13.56| 50 5 435
of 28% UAN dribble banded @ bog 6 9
5) 70 1Ib N/acside banded +30Ib N/ag 70.1 | 473.1| 14.1| 16.97| 50 5 435
of 14% UAN dribble banded @ost 5 6
anthesis
6) 70 Ib N/acside banded +30Ilb N/ag 69.2 | 467.0| 145 | 32.25| 50 5 444
of 28% UAN dribble banded @ pes 8 0
anthesis
7) 70 IbN/acside banded +30Ib N/aq 69.1 | 466.2 | 14.1 | 14.05| 50 5 425
of 14% Dissolved Urea dribble 6 1
banded @ postnthesis
8) 70 IbN/acside banded +30Ilb N/ad 69.5 | 469.1| 14.3 | 24.06| 50 5 438
of 14% UAN broadcast foliar sprayd 8 2
@ postanthesis
9) 70 IbN/acside banded +30Ilb N/aq 70.8 | 478.0( 14.3 | 23.63| 50 5 447
of 14% Dissolved Urea broadcast 4 0
foliar sprayed @ posinthesis

bu/ac*$6.75/bu
%$ protein premiun/ac relative to treatment 1 and based on 66 cents/%/bu
3Cost of N- application rate b N/ac by $0.5/Ib N




Table 11.Gross Returns ($/ac) + Protein Prem{$fac)—Cost of N and split application for all locatiof$ac)

$/ac
Indi Melf | Outlo | Prin | Redv | Scot | Swift | York | All sites
an ort ok ce ers t Curr ton
Hea Albe ent

d rt

1) 70 Ib N/ac side banded 299 | 485 689 | 320 | 4& 350 | 270 | 529 428

2) 100 Ib N/ac side banded 322 | 520 | 756 | 336 | 431 | 363 | 250 | 571 443

3) 70 Ib N/acside banded +3{ 291 | 489 717 359 | 475/ 339 | 258 572 436
Ib N/ac of 14 % UAN
dribble banded @ boot

4) 70 Ib N/acsidebanded+ 3 289 | 459 779 317 | 490 348 | 264 552 4%
Ib N/ac of 28% UAN dribble
banded @ boot

5) 70 Ib N/acsidbanded +30| 283 | 463 772 331 [ 497 349 | 268 537 435
Ib N/ac of 14% UANdribble
banded @ posinthesis

6) 70 IbN/acside banded +3{ 291 | 438 857 | 366 | 494 | 328 [ 270 | 550 444
Ib N/ac of 28% UAN dribble
banded @ postnthesis

7) 70 Ib N/acside banded +3{ 280 | 476 666 | 362 | 476 348 | 253 | 539 425
Ib N/ac of 14%Dissolved
Urea dribble banded @ pe4
anthesis

8) 70 Ib N/acside banded +3{ 307 | 469 702 | 386 | 4@ | 352 | 273 | 528 438
Ib N/ac of 14% UAN
broadcastoliar sprayed @
postanthesis

9) 70IbN/acsidebanded +3{ 288 | 492 699 | 374 | 478 353 | 299 | 564 447
Ib N/ac of 14%Dissolved
Ureabroadcadbliar
sprayed @ posinthesis




Maintaining Test Weight Stability of Milling Oats
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Abstract/Summary:

Studies were conducted in Yorkton, Indian Head Blelfort to demonstrate the impact of

seeding date, variety choice amittogen rate on yield and test weight of oats. While increasing
nitrogen increased oat yield it significantly decreased test weight. Test weight is an important
grading factor and oats below 245 g/0.5L will be discounted at Grain Milers. Oats with test
weights below 230 g/0.5L will be rejected. Seeding oats early is generally recommended to
maximize yield and test weightslowever, yields and test weights were not always higher with
early seeding in this study. This would indicate that seeding early does not guarantee
environmental conditions will always be conducive for greater yield and test wéight.

anticipated, ricreasing rates of Nrom 40 to 120 kg/ha reduceest weights at Indian Head and
Yorkton. Moreover,Summit clearly maintained higher test weights than CS Camten

equivalent rates of N at all siteBhis means the yield of Summit can be pushed with highes ra

of N and with less risk of being discounted on the basis of test weight compared to CS Camden.
It is hard to recommend an N rate that would be appropriate for every producer. However, 80 kg
N/ha (71 Ib N/ac) generaly did not result in rejection fdiimg and often produced economic



returns which were close to the maximum possible. To minimize the risk of rejection due to low
test weight, Summit should be grown instead of CS Camden.

Project objectives:
The objectives of this study are to demonstth&efollowing:
1 Test weights and other quality factors falling oats tend to worsen with delayed
seeding and increasing nitrogen rates.
1 Test weight stability can vary between varieties. Seeding early and managing

nitrogen is particularly critical for law test weight variety such as CS Camden
compared to Summit

Project Rationale:
The majority of I®aoflknta the millmgvraanket snakog quaisytap
priority. To achieve miling qualty, producers need to seed early and manage nitrogen to
maintain adequate test weights. This is particularly important for lower test weight varieties.
Now that preharvest glyphosate is no longer an accepted haivexttion for some miling
oats, crops should be seeded earlier to ensure oats can be harvested before weathering reduces
qualy.

Studies conducted at Indian Head, Melfort and Canora by Agriculture Canada examined the
impact of seeding date, nitrog€N) rate and cultivar on oat yield and miling qualiy. The
researchers found oats should be seeded/tangd with an N rate between 40 and i@pha. If

seeding was delayed to early June, onhkgl®l/ha should be applied to maintain oat qualiy.

The speific effects of higher N rate on oat quality were lower test weight, kernel size and groat
yield, fewer plump seeds and more thin seeds. These observations were also later supported by
Lafond et al. in 201%1.

Test weight stability as N is added canelifbetween varieties. Summit and CS Camden are

both recommended varieties by Grain Millers. CS Camden is the higher yielding variety but it
has lower test weights. According to the Saskatchewan Seed Guide, tests weights average 256
and 242 g/0.5L for Sumimand CS Camden, respectivély Millers generally prefer tests

weights over 245 g/0.5L. Recent studies lead by Bill May found Summit had good test weight
stability with increasing rates oftrogen and was similar to the check variety Stride at

Yorkton. In contrast, test weights of CS Camden were poorer than those of the check variety
Stride when tested at Indian H&hdnd were at border line levefler acceptancas miling

oats

The yield of Summit can be pushed by higher rates of N with lessfrigdacing test weights
to discounted levels compared@& Camden

(11 May, W., Mohr, R., Lafond, G., Johnston, A. and C. Stevenson. 2004b. Effect of nitrogen,
seeding date and cultivar on oat qualty and yield in the eastern Canadian Prairies. Can. J.
Plant Sci. 84: 1028.036.

2l Lafond, G., May, W. and C. Holzapfel. 2013. Row Spacing and Nitrogen Fertiizer Effect



on NoTill Oat Production. Agron. J. 105-10.
81 Varieties of Grain Crops 2018. Government of Saskatchewan.

[ May, B Yield Responsand Test Weight Stability of Oat to Fertiizer N. Adopt
201504418

Methodology and Results

Methodology:

Trials were established at Yorkton, Melfort and Indian Heaal gditsplit-plot with 3 factors

and 4 replicates. The maatot factor contrastd early May(early) vs early Jundlate) seeding
dates. The suplot factorswereVariety andthe subsubplot wad\itrogen rate. The varieties CS
Camden and Summiverecompared at nitrogen rates of 40, 80 and RgO\/ha. Treatments are
listed in Table 1. Plots at Yorkton weré&l by 30 feet and seeded with a 10 foot SeedMaster drill
on 12 inch row spacing. Thaiddle 4 rows of each plot wasirvested with a Wintersteiger plot
combine.At Indian Head the plots were seeded with an 8 opener SeedMastemai 12w
spacing and the centre four rows were harvested. Plots were handled similarly at Ké#ert.
macro nutrients apart from nitrogeneveapplied so as tbe nonlimiting.

Table 1.Treatment List foMaintaining Acceptable Test Weights for Miling Oats.
Trt # Seeding Date Variety Kg N/ha
1 Early May (early) CS Camden 40
2 Early May (early) CS Camden 80
3 Early May (early) CS Camden 120
4 Early May (early) Summit 40
5 Early May (early) Summit 80
6 Early May (early) Summit 120
7 Early June (late) CS Camden 40
8 Early June (late) CS Camden 80
9 Early June (late) CS Camden 120
10 Early June (late) Summit 40
11 Early June (late) Summit 80
12 Early June (late) Summit 120




Table 2. Dates of operations in 201

Operations in Indian Head Melfort Yorkton
2019
Preseeding May 12 May 24 n/a
Herbicide Roundup Glyphosate540
Application Weathermax 540 (0.5L/ag +
(0.67L/ac) all plots | HeatLQ
(21mL/aqg +
Merge (400mL)
Early May May 3 May 14 May 10
Seeding Date
Early June May 29 June 12 May 31
Seeding Date
Emergence May 28 & JunelO June 18 & July | May 30 & June 17
Counts 3
In-crop Herbicide | June 13 (early May | July 4Prestige | June 10 (Frontline early May
Application seeding) and June 4 XC (A@ seeding)
(early June seeding) 0.13L/ac + June 25 (MCP Aboth seedings)
Prestige XC A0.17 | B@0.6L/ac) July 3 (MCPAearly June
lac) + Prestige XC seeding
B (0.8 lag
Fungicide July 3 (earlyMay July 12 July 3 (Caramba 280ml/ae
Application seeding) and Ju9 | Acapela @ early May seeding)
(early June seeding | (325mL/ag July 14 (Caramba 400ml/ac
Trivepro A (0.4 llag early June seeding)
+ Trivepro B(0.12
lac)
Lodging August 27 (early Sept 13 Sept 3
May seeding) and
September 4 (early
June seeding
Harvest August 29 (early Oct7 Sept 8 (early May + rep 1 of

May seediny and
September early

June seeding)

early June seeding)
Sept 16 (reps 2,3 & 4 of early
June seeding)




Results:

Soil N was at moderate levels at Indian Head and Melfort and somewhat lower at Yorkton (Table
4).

Table 4.Soll Test Nitrate Levels for each location.

Nitrate Levels | Indian Head Melfort Yorkton
(Ibs NO3-N/ac)
0-15cm (06in) | 13.4 Ib/ac 15 Ib/ac 14 Ib/ac
1530cm (612 15 Ib/ac
in)
1560cm (624 |30.3 Ib/ac 18 Ib/ac
in)
Total 0-60cm | 43.7 Ib/ac 32 Ib/ac
(0-24 in)
Total 0-60cm 30 Ib/ac
(0-12in)

Plant emergence wagaellent at Yorkton and Indian é&d for both seeding dates. Emergeaice
Indian Head was somewhat highehen seeding early compared to k3&6 vs 2% plants/r)

(Table 6). In contrastewer plants (278 vs 339 plantgjmremerged when seeding oat early
compared to latet¥orkton At Melfort, emergence was substantiakywer with the early

seeding date. Only5%lants/m emerged when oats were seeded early due to dry soil conditions.
More soil moisture was available when seeding late allowing for a better stand establishment of
275 plants/rh Emergence tended to declisemewhast all locations as the rate sifle-banded
nitrogen was increasemhich is not unusualThe goal was to achieve similar emergence rates
between varieties and thisassomewhat accomplished at Yorkton and Indian Head with CS
Camden havingnly 8% higher emergenciian Summitat both locationsIn contrast the

relative emergence of Summit was considerably poorer at Meffuny 158 plants/th emerged

for Summit compared t813 plants/rd for CS Camden, a difference of 26%lowever,the

lower emergence of Summit did not appear to be detrimental to yield as it still yielded more than
CS Camden. Differences in emergence rates likely had only modest effects on oat yield and
qualiy.

Past research has found oat yield and grain test weight ardikalyreo be higher with earlier
seeding. Early seeding (May 14) did result in 2.9% more yield at Melfort compared to late
seeding on June 12, but the difference was insignificant (Tables 8 and 9). At Yorkton, seeding
early (May 10) produced 6.2% lesslgi¢han seeding late (May 31), which is the opposite of
expectations but the difference was not statistically significant. At Indian Head, there was a
significant interaction between seeding date and vandtyile seeding early (May 3) did result

in highe yield for CS CamdenSummit produced its highest yield when seeded late (May 29)
(Table 10a). It is uncertain why this would occur. Again, test weight was expected to be higher
with earlier seeding and this only occurred significanthindian Head (Talbs 11 and12). At

Melfort andYorkton, test weights were numerically higher for the late seedingwdiitehe



difference being statistically significant at Melfort. While seeding early should increase the
likelhood of harvesting quality grain before wkering, it does not seem to guarantee yields and
test weights wil be higher.

Increasing N was anticipated to increase oat yield and reduce test weights. For the most part this
was observed in this study. On average, raidingite from 40 to 120 kg N4 significanly

increased yield by 18 ar8d% at Yorkton and Meffort, respectivefTables 8 and 9)At Indian

Head, yield response to added N was a little unusual as a significant interaction between seeding
date and nitrogen rate were detectenl. theearly seeding datgield pealedat 80 Kg N/ha and
declired with 120 Kg N/ha(Table 10b) When seeded late, oat yield increasatti added N but

at a modest and insignificant ra¥eld pdential was moderate at Indianebid and soil N levels

were moderat&vith 44 Ib N/ac in the top 24 inches of soil (Table 4). This may account for the

low yield response to added Ns anticipated, test weights were significantly reduced by

increasing N at Indian Head and Yorkton (Tables 8 and 9). However, test weights were
unaffected by rate of N at Meffort.

Test weights for Summit were expected to be significantly higher than CS Camden at the same
rate of applied N and this was certainly the case for all sites (Table 11 and 12). Overall, test
weights were low at Indian kel with Summit and CS Camden producing average test weights
of 243.7 and 231.9 g/0.5 |, respectivet Grain Milers in Yorkton, miling oats are discounted
with tests weights below 245 g/0.5] and are rejected below 230 gre&iweights were much
higher at Yorkton and Melfort. At Yorkton, Summit again had a significantly higher test weight
of 260.8 g/0.5I versus 251.9 g/0.5l for CS Camden. At Melfort, Summit produced a higher test
weight of 265.9 g/0.51 compared to 261 g/0.51 for CS Camden. Howdnege was strong

variety by seeding date interaction at Meffort. When seeded early the difference in test weights
was greater with Summit and Camden having test weights of 263.2 and 255.3 g¢/0.5|,
respectively. When seeded late, test weights were motlarsivith Summit and Camden

having test weights of 268.6 and 266.7 g/0.5|, respectively.

Whether seeded early or late, Summit was less likely to be discounted or rejected than CS
Camden on the basis of test weight as N rates were increased at all sitesl8Jaldhen seeded
early at Indian HeadCS Camden would have been discounted at all nitrogen rates. In contrast,
Summit would not have been discounted until 120 kg N/ha were appled. When seedéed late
Indian Headtest weights were even lower and disuts would have been worse. CS Camden
would have been rejected at N rates of 80 kg/ha and above. In contrast, Summit would not have
been rejected at any rate of N. At Yorkton, test weights were much higher (Bab/'Hie

none of the treatments would have produced oats with test weights low enough to be discounted,
Summit maintained higher test weights than CS Camden at all rates\dfiéxh seeded early, CS
Camden came close to being discounted with a test wei@#6d g/0.5L when fertiized with

120 kg N/ha. In comparison, Summit produced a much higher test weight of 254.5ay/hisL

rate of N. When seeded late, tests weight were higher and did not come close to discount levels
even at the highest rate of With 120 kg/ha of added N, CS Camden produced a test weight of
254.2 g/0.5L buagainSummit produced an even higher test weight of 261.8 g/0.5L. At Meffort,
test weights were very high 52 9/0.51 +) andno treatment resulted in a test weight low emoug



to trigger a discount. Nitrogen rate did not influence testweight however, Summit consistently
had higher test weights compared to CS Camden at every nitrogen rate within a seeding date.
Seeding late at Meffort increased test weight by 3.2% when avkoxge nitrogen rate and

variety. The results fromall the siteclearly indicate that Summit can maintain higher tests
weights than CS Camden when yields are pushed with higher rates of N.

The following eonomic assessments below have been made ass$8i23/bu for Oats and
$0.50/Ib N. Based on information supplied by Grain Milers, oats were discounted as follows:

1 $0.02/bu fortest weights between 245 and 240 g/0.5I.
1 $0.04/bu for test weights betwe2#0 and 235 g/0.5I

1 $0.08/bu for test weightbetweer235 and 230 g/0.5l.

1 Rejection for test weights belo230 g/05l

At Melfort, Summit had higher test weights than CS Camden, particularly when seeded early.
However, test weights were never low enough to discount the oats. As N had the largest
significart effect on yield, the economic analysis is based on yields and test weights for each rate
of N averaged over seeding date and variety (Table 14). The highest rate of N (120 kg/ha or 107
Ib/ac) provided the greatest gross return. The gross returns frdiortMeére higher than any of

the other sites. However, test weights were high and unaffected by N rate which is not typical
and was not the case for Indian Head and Yorkton.

At Indian Head there were interactions with the yield data and every factor had a significant
effect on test weight. As a result, the economic analysis had to be done for every individual
treatment (Tables 15d). Overall, economic returns were smalletraian Head compared to

Melfort as yields were lower and fairly unresponsive to added N. Moreover, test weights were
lower and, in many cases, this resulted in discounts and even rejection of oats for miling. When
seeded early (Tables 15a and b), 80 kgtialb/ac) of N was most economical for both varieties
and both provided similar returns. However, there was clearly more risk to growing CS Camden
as it was discounted at every rate of N due to low test weight. In contrast, test weights for
Summit weréhigher and did not reach discount levels until the highest rate of N was applied.
When seeded late (Tables 15¢ and d), test weights were lower which is in keeping with past
research. This resulted in rejection of CS Camden for miling at N rates of 80 (&i/ Ib/ac)

and above. Again, Summit test weights were higher but discounts were received at every rate of
N. For both varieties the most economical rate of N was only 40 kg/ha (36 Ib/ac) when seeded
late.

For Yorkton, the economical analysis has baegraged over seeding date, as seeding date did

not significantly affectyield or testweights (Table 16 a and b). Yields were more responsive to
added N at Yorkton compared to Indian Head and yields were also higher, though not as high as
Melfort. While testweights for CS Camden were less than Summit, discounts based on low test
weight did not occur regardless of variety and rate of N. For Summit, the most economical rate
of N was 80 kg/ha (71 Ib/ac) whereas, 120 kg/ha (107 Ib/ac) of N was most ecorfomical



Camden. However, the difference in the rate of return between those two rates of N was very
small for both varieties.

Conclusions and Recomme ndations

Seeding erly is recommended for miling oats ielp maximize yield andtest weights.

However yields and test weights were not always higher with early seeding in this study. This
would indicate that seeding early does not guarantee environmental conditions wil always be
conducive for greater yield and test weiglats anticipated, ncreasing ras of Nfrom 40 to 120
kg/ha reducetest weights at Indian Head and Yorktadloreover,Summit clearly maintained
higher test weights than CS Camdagrequivalent rates of N at all location3his means the

yield of Summit can be pushed with higher rates of N and with less risk of being discounted on
the basis of test weight compared to CS Camidésihard to recommend an N rate that would

be appropriate for every producer. However, 80NKga (71 b N/ac) generally did not result in
rejection for miling and often produced economic returns which were close to the maximum
possible. To minimize the risk of rejection due to low test weight, Summit should be grown
instead of CS Camden. Howaeyi lodging had been an issue in this study CS Camden may
have performed relatively better as its lodging resistance is higher compared to Summit. While
seeding late did not guarantee higher test weights, it is stil a good practice as early seleding wil
likely favor harvest under ideal conditions.
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Appendices

Table 5. Significance ofseeding dte variety, and nitrogen fertiizer rateffects onoat
emergenceat multiple locations in 2019.

Emergence
Indian Head Melfort Yorkton

Effect e p-values? ------------m-mmmmemeeee
Seeding DatéD) 0.051407 0.00096 0.003077
Variety (V) NS 0.002381 0.024532
DxV NS NS NS
Nitrogen rate (R) 0.005921 NS NS
DxR NS NS NS

V xR NS NS NS
DxVxR NS NS NS

Zpvalues < 0.05 indicate that a treatment ef f e



Table 6. Main effects ofseeding dte variety, andnitrogen fertiizer rat®noat emergencat
multiple locations in 208

Main effect Emergence

Indian Head Melfort Yorkton
Seeding Date | --emememmemeemesmseeseseoseeeee- plant/nf ----------mmmmmmeoooneoo oo
Early May (early) 316 95 278
Early June (late) 257 275 339
LSD NS 44 22
Variety
CS Camden 298 213 320
Summit 274 158 297
LSD NS 26 19
kg N/ha
40 305 198 312
80 277 191 310
120 277 167 303
LSD 18 NS NS




Table 7. Seeding Date by Varietyy N fertiizer rate interactions arat emergencat
multiple locations in 208
Main effect Emergence

Indian Head Melfort Yorkton
DxVxR | e --- plant/n# --------------
Early May— CS Camdenrn-40 Kg N/ha 352 167 282
Early May— CSCamden-80 Kg N/ha 305 127 290
Early May- CS Camden- 120 Kg N/ha 319 95 281
Early May- Summit- 40 kg N/ha 327 75 283
Early May Summit- 80 Kg N/ha 298 68 264
Early May- Summit- 120 Kg N/ha 293 42 268
Early June CS Camden-40 Kg N/ha 277 308 343
Early June CS Camden- 80 Kg N/ha 268 305 373
Early June CS Camden- 120 Kg N/ha 268 274 351
Early June Summit- 40 kg N/ha 263 241 341
Early June Summit- 80 Kg N/ha 238 266 314
Early June Summit- 120 Kg N/ha 228 258 313
L.S.D
R means for samB andV 37 57 50
V means for sambP and same or differeriR 53 60 49
D means for same or differedt andR 79 83 62

Table 8. Significance ofseeding dte variety, and nitrogen fertiizer rateffects onoatyield

at multiple locationsin 2019.

Yield
Indian Head Melfort Yorkton

Effect e p-values? ------------=-mmmmemeeeo
Seeding DatéD) NS NS NS
Variety (V) NS NS 0.048403
DxV 0.005152 NS NS
Nitrogen rate (R) 0.012454 <0.00001 <0.00001
DxR 0.014263 0.036837 NS

V xR NS NS NS
DxVxR NS NS NS

‘pvalues < 0.05 indicate that a treatment

ef f e



Table 9 Main effects ofseeding dte variety, and nitrogen fertiizer raten oat yield at

multiple locations in 208

Main effect Yield

Indian Head Melfort Yorkton
Seeding Date |  -mmeemmmmmmmmmmmmmemoeeseooeee- kg/ha -----------mmmmmmomomocoo oo
Early May (early) 4477 7073 6439
Early June (late) 4563 6876 6859
LSD NS NS NS
Variety
CS Camden 4474 6950 6531
Summit 4566 6999 6767
LSD NS NS 180
kg N/ha
40 4391 5821 5999
80 4607 7277 6854
120 4562 7826 7094
LSD 124 356 198




Table 10. Seeding Date by Varietyy N fertiizer rate interactions omatyield at multiple

locations in 209.

Main effect Yield

Indian Head Melfort Yorkton
DxVxR | e ---- kg hat --------------
Early May— CS Camdenrn-40 Kg N/ha 4364 5704 5565
Early May— CS Camden-80 Kg N/ha 4724 7474 6578
Early May- CS Camden- 120 Kg N/ha 4586 8035 6871
Early May- Summit- 40 kg N/ha 4153 6377 5785
Early May Summit- 80 Kg N/ha 4606 7580 6803
Early May- Summit- 120 Kg N/ha 4432 7269 7030
Early June CS Camden-40 KgN/ha 4330 5583 6133
Early June CS Camden- 80 Kg N/ha 4421 6948 6817
Early June CS Camden- 120 Kg N/ha 4419 7954 7220
Early June Summit- 40 kg N/ha 4717 5619 6512
Early June Summit- 80 Kg N/ha 4678 7105 7221
Early June Summit- 120 Kg N/ha 4812 8046 7254
L.S.D
R means for samP andV 247 712 395
V means for sambP and same or differeriR 286 819 410
D means for same or differedt andR 371 995 816




Table 10a Yield for the Seeding Date Byariety interaction for Indian klad

D xV IHARF Yield
--------------------------- kg/ha ------------=-mmmmmmmmee-

Early May- CSCamden 4557.8

Early May- Summit 4396.8

Early June- CSCamden 4389.7

Early June Summit 4735.4

L.S.D

V1D1-v2D1 204.2

V1D1-V1D2 orV1D1-V2D2 245.7

Table 10b. Yield Means for the Seeding Date by N Rate Interaction for IndieadH

DxR IHARF Yield
---------------------------- kg/ha --------=-=-mmmmmmmmememeee

Early May— 40kg N/ha 4258.3
Early May— 80 kg N/ha 4664.9
Early May— 120 kg N/ha 4508.9
Early June—40 kg N/ha 4523.1
Early June- 80kg N/ha 4549.3
Early June 120 kg N/ha 4615.3
L.S.D

R means for samP 175.0

D means for same or differeRt 234.0

Table 11 Significance ofseeding dte variety, and nitrogen fertiizerrateeffects orpat test

weight at multiple locations in 2019.

Test Weight
Indian Head Melfort Yorkton

Effect 00 e p-values? ----------mmmmmmm oo
Seeding DatéD) 0.027556 0.001008 NS

Variety (V) 0.00692 <0.00001 0.000625
DxV NS 0.00011 NS
Nitrogen rate (R) 0.001932 NS 0.00295
DxR NS NS NS

V xR NS 0.049721 NS
DxVxR NS NS NS

Zpvalues < 0.05

indicate

t hat a treat ment

ef f e



Table 12 Main effects ofseeding dte variety, and nitrogen fertilizer raten oat test weighat
multiple locations in 202,

Main effect Test Weight

Indian Head Melfort Yorkton
Seeding Date | ~  ---mmemmmmmmmmmmesmmmssseeeooee- 9/0.5L ----mmmmmmmmmmmme oo
(Ee‘zr:{y)'v'ay 241.2 259.3 253.7
(Elg‘tg June 234.4 267.6 250.1
LSD 5.4 2.06 NS
Variety
CS Camden 231.9 261.0 251.9
Summit 243.7 265.9 260.8
LSD 7.2 0.83 3.3
Kg N/ha
40 240.3 264.0 259.5
80 236.9 262.8 255.5
120 236.1 263.6 254.1
LSD 2.3 NS 3.0




Table 13 Seeding Date by Varietyy N fertiizer rate interactions ooat test weighat

multiple locations in 20

Main effect Test Weight

lﬂ?ig Melfort Yorkton
DxVxR | e 9/0.5L---==-===-----
Early May— CS Camden-40 kg N/ha 239.0 255.7 253.0
Early May— CS Camdenr-80 kg N/ha 237.0 253.8 248.2
Early May- CS Camden- 120 kg N/ha 235.0 256.4 246.0
Early May- Summit- 40 kg N/ha 247.3 265.2 263.1
Early May Summit- 80 kgN/ha 245.8 264.0 257.3
Early May- Summit- 120 kg N/ha 243.0 260.6 254.5
Early June- CS Camden-40 kg N/ha 231.0 266.5 255.5
Early June CS Camden-80 kg N/ha 222.8 265.5 254.6
Early June CS Camden-120 kg N/ha 226.5 268.0 254.2
Early June Summit- 40 kg N/ha 244.0 268.6 266.4
Early June Summit- 80 kg N/ha 242.0 267.9 262.0
Early June Summit- 120 kg N/ha 240.0 269.3 261.8
LSD
R means for samP andV 46 NS 6.0
V means for samB and same or different 108 NS 6.8
g means for same or differeldt andR 10.0 NS 143

Table 14.0at Economics for Melfort 2019, Averaged Over Seeding Date and Variety

Lb Bu/ac | Test wt | $ N/ac (@ | $Gross/ac | $Discount/ac | $Gross/ae

N/ac (9/0.51) | $0.5/b N) (@3.23/bu) ($N/ac+$Discount/ac)
36 153 262.6 18 494 0.00 476

71 191 263.6 35.5 617 0.00 582

107 205 264.2 53.5 662 0.00 609




Table 15a.Summit Oat Economics for Indian Head 261$eeded Early

Lb Bu/ac | Test wt | $ N/ac (@ | $Gross/ac | $Discount/ac | $Gross/ae

N/ac (9/0.51) | $0.5/Ib N) (@3.23/bu) ($N/ac+$Discount/ac)
36 109 247.5 18 352 0 334

71 121 245.4 35.5 390 0 354

107 116 243.2 53.5 375 2.32 319

Table 15b.CS Camden Oat Economics for Indian Head 20B®eded Early

Lb Bu/ac | Test wt | $ N/ac (@ | $Gross/ac | $Discount/ac | $Gross/ae

N/ac (9/0.51) | $0.5/Ib N) (@3.23/bu) ($N/ac+$Discount/ac)
36 115 239.0 18 370 4.58 347

71 124 237.0 35.5 401 4.96 360

107 121 235.0 53.5 390 4.83 331

Table 15¢c.Summit Oat Economics for Indian Head 204Seeded Late

Lb Bu/ac | Test wt | $ N/ac (@ | $Gross/ac | $Discount/ac | $Gross/ae

N/ac (9/0.51) | $0.5/b N) (@3.23/bu) ($N/ac+$Discount/ac)
36 124 | 244.0 18 400 2.47 379

71 123 242.0 35.5 397 2.46 359

107 126 240.0 53.5 408 2.53 352

Table 15d.CS Camden Oat Economics for Indian Head 208&eded Late

Lb Bu/ac | Test wt | $ N/ac (@ | $Gross/ac | $Discount/ac | $Gross/ae

N/ac (9/0.51) | $0.5/Ib N) (@3.23/bu) ($N/ac+$Discount/ac)
36 114 231.0 18 367 9.09 340

71 116 | 222.8 35.5 374 reject ?

107 116 226.6 53.5 374 reject ?




Table 16a.Summit Oat Economics for Yorkton 2039Averaged over Seeding Date

Lb Bu/ac | Test wt | $ N/ac (@ | $Gross/ac | $Discount/ac | $Gross/ae

N/ac (9/0.51) | $0.5/Ib N) (@3.23/bu) ($N/ac+$Discount/ac)
36 161 264.7 18 521 503

71 184 259.8 35.5 594 558

107 187 258.3 53.5 604 550

Table 16b.CS Camden Oat Economics for Yorkton 2648veraged over Seeding Date

Lb Bu/ac | Test wt | $ N/ac (@ | $Gross/ac | $Discount/ac | $Gross/ae

N/ac (9/0.51) | $0.5/Ib N) (@3.23/bu) ($N/ac+$Discount/ac)
36 154 254.4 18 496 478

71 176 251.6 35.5 568 533

107 185 250.6 53.5 598 0 544




Grain Millers- Oat Variety Trial (Yorkton) 2019
Mike Hall and Heather Sorestad

1East Central Research Foundatidforkton, SK.

]

Project objectives:

The objective of this study is to compare yi@ldd quality of oat varieties which are either
recommended or under review Byain Millers.

Project Rationale:

As new oat varieties continue to emerge in the market place, farmers need to stay up to date on
the newest genetics. This trial will show producers a local comparison of Zone 2 recommended
varieties for Grain Milers as well as varieties under review.

Methodology:

The trial wasestablished as a Randomized Complete Block Design (RCBD) with 4 replications.
Plots were 11 by 30 ft and were seeded with a 10 ft wide Seedmaster dril with 12 inch row
spacings. Monoammonium phosphate (MAP) and urea were sidedbansieeding at 59 Ib/ac

and 152 Ib/ac, respectively. Oats were seeded to target 300 sewitls/oorrections for vigour

and thousand kernel weight taken into accolihe middle 4 rows by 30 ft were harvested for
yield with a Wintersteiger plot combin@he trial compare the yield and quality of oat varieties
listed in Table 1.



Table 1.0Oat Variety Treatments

Trt Oat Variety Status with Grain Millers

1 CS Camden Recommended

2 AAC Summit Recommended

3 CDC Ruffian Recommended

4 CDC Leggett Recommended

5 CDC Minstrel Recommended

6 CDC Arborg Under review

7 CDC Endure Under review

8 Ore3542M Under review

Table 2.Dates of operations in 2019 for tgain Milers Oat Variety Trial (Yorkton) 2019
Operations in 2019 Yorkton
Seeded trial May 13
Emergence counts June 4
In-crop herbicide application: Frontline June 10
In-crop herbicide application: MCPA June 25
Fungicide application: Caramba (280ml/ac) July 3
Maturity rating Aug 13
Lodging rating Sept 3
Harvest Sept 4 and 6
Results:

Emergence was excellent averaging 298 plaAtatross varieties. No significant differences
were detected between varieties for emergence or test weight (Table 4). All varieties had test
weights which would have been accepted by Grain MilecsyelverOre3542 had a discount test
weight of 242 g/0.5(Table 4). The test weight for AAC Summit was lower than expected. Oat
yields were excellent averaging 177 bu/ac. CS Camden was statistically the lowest yielding
variety at 162.8 bu/ac which would nutve been expected (Table 4 & Figure 1). Numerically,
CDC Ruffian had the highest yield 23 bu/ac (Table 4 & Figure .1EDC Leggett and CDC
Ruffian had the highest incidence of lodging (Table 4) but the degree of lodging was not high
enough to affectigld. CS Camden, CDC Arborg and CDC Endure matured significantly earlier,
averaging 5 days earlier than the other varieties (Table 4 & Figure 2).



Figure 1. Oat Yield and Test Weight
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Conclusions and Recommendations

CDC Ruffian was numerically the highest yielding variety howevets suffered the second

highest level of lodging. The 2019 trial year had below average rainfall which reduced lodging
incidence, but in a wet year CDC Ruffian and CDC Leggett may experience lodging problems. If
Manipulator gets approved for oats, CDC fRurf may become a prime candidate for application

to aid in maintaining high yields. This year
weight challenges especially if a producer increases nitrogen rates beyond 70 b N/ac.
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Appendices:

Weight and Yield.

Table 4. Significance of main effects of Oat Varieties BmergenceMaturity, Lodging Test

Emergence| Lodging | Maturity (Days Yield Test Weight
(plants/m?) | (1-10) | from Seeding) (bu/ac) g/0.5L
Variety
2. AAC Summit 275 a 18c 94.25 a 179 ab 245.9 a
3. CDC Ruffian 288 a 23 Db 95.75 a 183.3 a 254.7 a
4. CDC Leggett 304 a 3a 95.75 a 175.8 ab 250.6 a
5. CDC Arborg 308 a 1.3d 90.75 b 172 b 251.8 a
6. CDC Endure 296 a 18c 90.5 b 176.3 ab 251.8 a
7. CDC Minstrel 281 a 1.6 cd 95 a 1815 a 2535 a
8. Ore3542 325 a 1.5cd 94.75 a 182.5 a 242.4 a
P-values NS <0.00001 0.00054 0.0027 NS
LSD NS 0.41 2.84 9.21 NS




Malt versus Feed Barley (Resubmission with variety change)
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Abstract/Summary:

Trials were conduad at Yorkton, Indian Head, Swift Current, Scott, Outlook, Prince Albert,
Melfort and Redvers toompare the yield response of the malt variBC Synergy and the

feed variety CDC Austenson to added N and seeding rate. Seeding rates of 200 and 308 seeds/m
were assessed at N levels of 80, 120 and 160 Ib/ac, includes soitapplied (resigddH-NO

fertiizer) N. The relative yields of the malt variety AAC Synergy and feed variety CDC
Austenson varied between locations; however, when averaged across locations, yields were
equal between the varieties, indicating there may be little reasonto grow\afieg¢d over

AAC Synergy.However, it should be noted that the bushel weight of CDC Austenson was
significantly higher than AAC Synergy which is an important criteria for feed. Increasing

seeding rate did not increase yield, decrease protein or improvguality factors for matt

barley; however, increasing N did increase protein and tended to decrease % plump. In many
cases it was not possible to compare the optimum rate of N between the feed and malt varieties.



At 5 locations, the yield of both varietiegas unresponsive to increasing N levels above 80 Ib/ac
(soil + applied N). This means the economic level of N for these sites was below 80 Ib/ac for
both the feed and malt barley varieties. At Yorkton, the most economic level of N for both
varieties wou have been above 160 Ib/ac as yield was highly responsive to added N and protein
levels remained relatively low. A fair comparison of the most economic rate of N was only
possible at Scott, where the most economic N rate for the malt and feed varieti&S5wand

123 Ib/ac, respectively. While there is more risk associated with applying too much N to malt
barley, there is little evidence to suggest the most economic rate of N is higher for feed than
malt.

Project objectives:

1 To demonstrate that newalt varieties can provide comparable ygetd the best
feed varieties.

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

1 Todemonstrate the differences in nitrogen (hghragement for malt versus feed
barleyvarietes

Project Rationale:

Growing barley for malt can be a gamble because if rejected, a large amount of yield is
potentially lost compared to growing a feed variéork by AgriProfits would suggest that
feed, rather than malt varieties, should be grdvilne chance of making mal is less tha&s0
However, this recommendation is not going to be applicable when the newer, higher yielding
malt varieties become widely accepted by maltst&s Metcalfe isapopular variety for
maltsters; however, there aaeumber of feed varieties which yield 15 to 20% higher.
According the 201&askatchewan Seed Guide, the popular feedty CDC Austenson yields
from 118 to 121% of AC Metcalf@he malt variety AAC Synergy, which is gaining traction in
the marketis more comparable to CDC Austenson aalsio yields 118% of AC Metcalfdf a
widely selectednalt variey can produce similar yields tbe besfeedvarieties,then there

would be little reason tgrow a feed varietyYields of feedvarietiesare not likey to stay ahead
of malt varietiesas funding foifeed variety deslopment is decreasinghe Saskatchewan

Barley Development Commission wants to get the message out that newer malt barley varieties
can yield as well as feed varieties. As this becomesake, roducers wil need to be aware
they can grow malt varieties without sacrificing feed yields if their grain is rejected for mat.
Those who continue to grow feed varieties wilftsdeiting potentialeconomical opportunities
with the maltsters.

Prodicers need to be aware of the importance of seeding rate and nitrogen management for malt
and feed varieties. Higher seeding rdtage been found to bothaximize yield and improve
acceptance for maklvor k by Jmovan det®rmibed 300 seedsimas he optimum

seeding rate for malt barleyhis resuledin a plant standf around 220 plants/n Lower

seeding rates increase tilering whicanlead tomore variablematurity and noruniform kernels

which is undesirable to maltsters. Increasimgseedhg rate to 300 seeds?mnay slightly

reduce kernel plumpness but produces more uniform kernels whichascaptablérade off.

Using a higher seeding rate also has the advantage of hastening maturity by 2 to 3 days and



slightly lowers protein. For feeohrley, the optimum seeding rateoisen somewhat higher than
it is for malt.

Managing nitrogen is particularly important for malt barley where protein levels must not exceed
12.5%.High protein barley means there is less carbohydrate for the maittiogss which may

result in cloudy beer. Nitrogen rates for feed barley can be higher as high protein is not a
concern. Tls projectwas intended to illustrate those differenceseynonstramng basic

agronomic practices for newer malt varietesdto hep barley producers stay competitive in a
changing market.

Methodology:
Trials were established at all eight AgriARM research sites across all the major soil zones of

Saskatchewan. Locations included Yorkton, Redvers, Indian Head, Swift Current, Scott,
Outlook, Prince Albert and Meffort.

Eachtrial wasdesigned as a 3 order factorial with 4 replicakist size and row spacing varied
between locationslepending orequipment. The first factor compardAC Synergy (malt

variety) vs the Feed variety CDC Aasson. Based on past research the yield for the newer matt
varieties should be comparable to the popular feed variety (CDC Austenson) for a given input
level. The second factavaluatedseeding rates of 200 and 300 seeédsBoth varieties should

yield better at the higher seeding rate (300 seeisdmd the higher seeding rate should improve
the kernel uniformity and improve the chance of the malt variety making the graded The 3
factor examines nitrogen rate. The impact nitrogen rate has on pro&lf keld and selection

for malt weredetermined from these treatmentsble 1 lists the treatments that wereablshed

and dates of operations are included in Table 2.

Table 1.Treatment List for Malt versus Feed Barley (Resubmission with

variety change) Trial

Trt# | Variety Seeds/rh Lb N/ac soil +
Fertilizer

1 AAC Synergy (Matlt) 200 80

2 AAC Synergy (Malt) 200 120

3 AAC Synergy (Malt) 200 160

4 AAC Synergy (Malt) 300 80

5 AAC Synergy (Matlt) 300 120

6 AAC Synergy (Matlt) 300 160

I CDC Austenson 200 80

8 CDC Austenson 200 120

9 CDC Austenson 200 160

10 CDC Austenson 300 80

11 CDC Austenson 300 120

12 CDC Austenson 300 160




Table 2.Dates of operations in 2019 for the Malt versus Feed Barley Management (Resubmission with variety and N change)

et B - | L=
Activity Indian Melfort Outlook | Prince | Redvers Scott Swift Current Yorkton
Head Albert
Preseed May 12 May 24 N/A N/A N/A May 19 Glyposate 540 May 13 (glyphosate n/a
Herbicide Roundup | Glyphosate (1l/ac)+ AIM
Application Weathermay 540 (0.5 (35mL/ac)
540 (0.67 L/ac) +
L/ac) Heat LQ
(21 mlY/ac)
. May 6 May 14 May 14 May May 4 May 14 May 14 May 7
Seeding 23
Emergence May 28 June 18 N/A June | June3 June 5 June 3 May 28 and
Counts 12 May 29
In-crop June 13 June 27 June 13 June | June _10 June 26 _Aial (0.5 Yac) ~ June 2Q June 10
Herbicide Prestige XC| Axial (0.5 Infinity 27 Buctril + Buctril M (0.4L/ac) Liquid Achieve Axial +
Application A (0.17 L/ac) (0.33lac) | Stellar M @10gpa (200mVac + Infinity Erontiine
L/ac) + July 4 + Assert (0.4L/ac) (330ml/ac) + Turbo June 25
Prestige XC| Prestige | (0.67L/ac) Charge (500ml/1004 (MCPA)
B (0.8 L/ac)| XCA (0.13 + pH spray volumg
+ Axial BIA L/ac)+ adjuster
(0.5 L/ac) | Prestige B (155 g/ac)
(0.6 L/ac)
In-crop July 4 N/A July 23 N/A N/A June 13 Propel (200 July 10 Aceplla July 3
Fungicide Trivepro A Caramba mL/ac) Acapella
Application (0.4 L/ac) + (400 @gpa
TriveproB mL/ac)
(0.12 L/ac)
Lodging N/A Sept4 Completed| N/A N/A Aug 26 Aug 19 Sept 3
. as
Rating treatments
matured
individually
Aug 16 Sept 18 Sept 24 Sept | Aug 19 Sept 18 Aug 22 Sept4
Harvest 16




Results:

Table 5 lists soil test results from each location. Levels of soil N were high at Melfort, Redvers
and Swift Current. Soil N tested low at Outlook.

Table 5. Soil TestNitrate Levels for each location.

Nitrate Indian | Melfort | Outlook | Prince | Redvers| Scott Swift Yorkton
Levels Head Albert Curren

(Ibs NO3s- t

N/ac)

0-15cm (O | 15 23 Ib/ac |6 1Ib/ac |20 34 Ib/ac |14 Ib/ac |17 Ib/ac | 14 Ib/ac
6in) Ib/ac Ib/ac

15-30cm 22 Ib/ac 15

(6-12n) Ib/ac

1560cm |27 9 Ib/ac 51 Ib/ac | 18 Ib/ac | 66 Ib/ac | 18 Ib/ac
(6-24in) Ib/ac

Total 42 67.5 15 Ib/ac 85 Ib/ac | 32 Ib/ac | 83 Ib/ac | 32 Ib/ac
0-60cm Ib/ac Ib/ac

(0-24in)

Total 35

0-30cm Ib/ac

(0-12in)

As expected, increasingeeding rate from 200 to 300 seedsdignificantly increased plant
emergence at all reporting locations (Table 6). Emergence data was not available from Outlook.
When averaged across locations, 200 and 300 se&dsutted in plant populations of 158dan
211/m¢, respectively; however, emergence varied between locations (Table 7). Plant densities
were lower at Melfort and Prince Albert, averaging 84 and 2%/hen seeding 200 seeds/m

and 111 and 164Anwhen seeding 300 seed$/mespectively. Stand establishment at the
remaining sites was as expectélhe goal was to produce similar emergence rates for AAC
Synergy and CDC Austenson athis was essentially achievedmBrgencebetween varieties

did statistically differ by 10% atorkton, however, this difference is unlkely to have favored or
hindered one variety over the othircreasing N ratesignificantly decreased emergence at
Melfort, Prince Albert, Redver§cott and Swift Currertbut not at Indian Head or Yorkton

(Table 7). The impact was quite large at Melfort, where increasing N levels from 80 to 160 Ib/ac
(includes soil N) decreased emergence from 117 to 69 pl@nt&spectively. The impact was

also relatively large at Prince Albert, where emergence was decreasetbl to 126 plant/fn

in response to increasing N levels from 80 to 160 Ib/ac.

Barley grain yields varied between locations. The highest yielding sites were Outlook and
Yorkton averaging 7734 and 7308 kg/ha, respectively. Soil moisture reserves wekia goo
Yorkton and Outlook was under irrigation. The lowest yielding site was Swift Current averaging
3146 kg/ha. Prince Albert was the second lowest yielding site at 4350 kg/ha and the remaining
sites produced yields in the range of 5000 kg/ha.




Averaged aross location, the yield of AAC Synergy and CDC Austenson were within 0.16% of
each other. While yields were virtually identical overall, their ranking did vary substantialy
between locations even though the same seedlot was used at all loGdt®msd variety AAC
Synergy significantly yielde®.6, 5.1 and 11.9%more grain than the feed vaxieCDC

Austenson at Indian Head, Redvargl Swift Currentrespectively (Table 9 and 10). In

contrast, CDC Austenson was significantly higher yielding bya@® 16.7% at Melfort and

Prince Albert, respectivelyYields did not statistically differ between varieties at Outlook, Scott
or Yorkton.

Yield differences between seeding rates were minor and none were significant at the 5% level of
confidence (Talel 9 and 10). However, the lower seeding rate at Redvers resulted in 3.7% more
yield atthe 6.3% level of confidence. Numerically, the lower seeding rate resulted in 7% more
yield at Swift Current. Lower seeding rates tend to be more beneficial if onadiire dry due

to less interplant competition. This was certainly the case for many locations in early spring.
Overal, seeding rate had little effect on yield when considering all locations.

Increasing nitrogerevels from 80 to 160 lat, which include soil N (024 inches), significantly
increased yield a¥elfort, Scott and Yorktorby 13, 18 and 24%, respectively (Table 9 and 10)
At Redvers, added N significantly reduced yield by 7%. For the remaining itielsywas
unresponsive to added N and significant differencesvere detected

Treatment means for quality factors are listed in tables 12 tDd# fortest weight% plump,
protein and germination were combined together using site for replication to determine if
seeding rate or rate of N impted those variables. Only N rate significantly increased protein
content of grain. On averagdy levels of 80, 120 and 160 fac resulted in grain proteins df.8,
12.6, and 13.percent, respectively. Increasing seeding rate dicigofficantly redue protein

or % plumps, however there was a tread % plumps to decrease from 91.8 to 90.@s N rates
were increased from 80 to 160 Ib N/a&/hen averaged over location, the bushel weights for
AAC Synergy and CDC Austenson were 48.7 Ib/W bu (314 g/0.5) and 50.4 Ib/W bu (325
g/0.50), respectively. For feed barley bushel weight should be above 48 Ib/W bu.

Malt barley grain protein was based offa bulked sample from the 4 replicates for each
treatment. While the data cannot be analyzed statistically, gratieintended tancrease with
added N at all locations (Table 12However, the level of grain protein and the response to N
level differed substantially between locations. Malsters typicaly want barley with a protein
content between 11 and 12.5%. Even at the lowest level of N, % protein was too high for the
grain to be selected for malt at Prince Albert and Swift Current. This lbedurred because the
yield potential at these sites was relatively low. High yields are needed to produce starchy
kernels which diutes the protein. The remaining sites all had at least one treatment which
produced grain protein within acceptable limitx malt. The highest level of N which still
provided an acceptable level of grain protein varied between the remaining locations. When
averaged across seeding rates, the highest N level which produced grain with an acceptable
protein concentration for makas 80 Ib N/ac at Indian Head (12.3% protein), 120 Ib N/ac at
Redvers (11.7% protein) and 160 Ib/ac at Melfort, Scott and Yorkton resulting in average grain
proteins of 10, 12.5 and 11.4, respectively. Determining the highest N level for Outlook was



difficult as % grain protein hovered at the end of the acceptable range regardless of N level.
However, the highest level of N that produced acceptable levels of grain protein is not
necessarily the most economical rate of N.

The most economic rate of N f&/AC Synergy (malt) and CDC Austenson (feed) was

determined using their yield responses to added N (averaged over seeding rate) and the prices of
$4.68/bu for malt and $3.70/bu for feed. The optimum rate of N was the point at which $1/ac of
additional N (ab0 cents/lb) produced $1/ac of additional revenue. However, the optimum N

rate for malt also had to take into consideration that grain protein above 12.5% would result in
rejection for mat.

Based on the above criteria, the most economic level of Ncfatt &as 155 Ib/ac for malt (AAC
Synergy) and 123 Ib/ac for feed (CDC Austenson) (Figure 1). At Melfort, the most economic

rate of N for feed was 116 Ib/ac (Figure 2). Calculating the most economic rate of N for malt was
guestionable as the response cwmeess linear. This means the rate of return is same for every
pound of added N which is not likely. Unfortunately, it was not possible to determine the most
economic rate of N for either variety atthe rest of the sites. At Yorkton, rates of N tested did n
go high enough to determine the most economic rate for either variety (Figure 3). The yield
response to N was very steep and very similar for both varieties at Yorkton. This means the most
economic rate of N was somewhere beyond the level of 160 Evao. for malt, additional N

would have been economical at Yorkton as protein was only 11.35% atthe 160 b N/ac level. For
the remaining sites, N levels tested did not go low enough and the optimum level of N for both
feed and malt was below 80 Ib/ac. Atis Current, Prince Albert and Outlook, even the lowest

level of N at 80 Ib/ac would not have produced malt as protein levels were above 12.5% (Figures
4, 5 and 6). Moreover, yields for both malt and feed were unresponsive to levels of N beyond 80
Ib/ac. While an N level of 80 Ib/ac did result in acceptable levels of grain protein at Indian Head
and Redvers, further increases in N did not significantly increase yield of feed or malt (Figures 7
and 8). Thus the most economic level of N at Swift Curremmgc® Albert, Outlook, Indian Head

and Redvers was somewhere below 80 Ib/ac for both AAC Synergy (malt) and CDC Austenson
(feed).



Figure 1. Scott- Yield/Protein of AAC Synergy vs Yield of CDC
Austenson 2019
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Figure 2. Melfort Yield/Protein of AAC Synergy vs Yield of CDC
Austenson 2019
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Figure 3. Yorkton- Yield/Protein of AAC Synergy vs Yield of CDC
Austenson 2019
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Figure 4. Swift Current- Yield/Protein of AAC Synergy vs Yield of
CDC Austenson 2019
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Figure 5. Prince Albert- Yield/Protein of AAC Synergy vs Yield of
CDC Austenson 2019
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Figure 6. Outlook Yield/Protein of AAC Synergy vs Yield of CDC
Austenson 2019

- 54.68/bu- Malt
140 g—— I — $3.70/bu-Feed
130 <BON 14
120 12
110 <80N e - Malt bu/ac
20 S . Feedbufac
100 o
90 8 & % Protein Malt
20 6 X —Poly. (Malt bu/fac)
70 4 ~Poly. (Feed bu/ac)
60 5 Poly. (% Protein Malt)
50 0

80 90 100 110 120 130 140 150 160
Ib N/ac (applied + soil)

Scalechanged



Figure 7, Indian Head Yield/Protein of AAC Synergy vs Yield of
CDC Austenson 2019
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Figure 8. Redvers- Yield/Protein of AAC Synergy vs Yield of CDC
Austenson 2019
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Conclusions and Recommendations

The yield difference between the malt variety A&¢ghergy and feed variety CDC Austenson

did vary between locations. However, when averaged across location, there was little yield
difference between the varieties. There may be little reason to grow a feed variety over AAC
Synergy which has a similar yietd the best feed varieties. However, it should be noted that the
bushel weight of CDC Austenson was significantly higher than AAC Synergy which is an
important criteria for feed. AAC Synergy was gaining acceptance with maltsters but recently
Canada Malt &s decided to no longer accept this variety. Increasing seeding rate did not increase
yield, decrease protein or improve any qualty factors for malt barley. However, increasing N did
increase protein and tended to decrease % plump. In many cases it passilde to compare

the optimum level of N between the feed and malt varieties. At 5 locations, the yield of both
varieties was unresponsive to increasing N levels above 80 Ib/ac (soil + applied N). This means
the economic level of N for these sites voa®ow 80 Ib/ac for both the feed and malt barley

varieties. At Yorkton, the most economic level of N for both varieties would have been above
160 Ib/ac asyield was highly responsive to added N and protein levels remained relatively low.

A fair comparisonof the most economic rate of N was only possible at Scott, where the most
economic N rate for the malt and feed varieties were 155 and 123 Ib/ac, respectively. While there
is more risk associated with applying too much N to malt barley, there wasuitllenee to

suggest the most economic rate of N is higher for feed than matt.
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Table 6.Significance of variety, seeding rate and nitrogen fertiizer effects on barley emeagematple locations in 2019.

Emergence

Indian Prince Redvers Swift

Head Melfort Outlook Albert Scott Current Yorkton
Effect e p-values? -------m-mmm oo
Variety (V) NS NS N/A NS NS NS NS 0.004129
Seeds/m(S) <0.00001 0.000374 N/A 0.00123 <0.00001 <0.00001 <0.00001 <0.00001
VxS NS NS N/A NS NS NS NS NS
mg’?s)” NS <0.00001 N/A 0.038526 2079299 (435497  0.020234 NS
V xR 0.00213 NS N/A NS 0.038526 NS NS NS
SxR NS NS N/A NS 0.012684 NS NS 0.032719
VXSxR NS 0.049375 N/A NS NS NS NS NS

Zpval ues < (hatateatinentkeffectavasesignificant and not due to random variability



Table 7.Main effects of variety, seeding rate and nitrogen rate on barley emergence at multiple locations in 2019.

Main effect Emergence

Indian Head | Melfort | Outlook /I:Ir;)né: r? Redvers Scott Cﬁ;’rvtleﬂnt Yorkton
Variety = | e PIANES/MA === m e e e e e e e e e e e
AAC Synergy 268 95.2 N/A 147 189 186 188 213
CDC Austenson 259 99.7 N/A 141 179 194 186 235
LSD NS NS N/A NS NS NS NS 14.2
Seeds/rh
200 226 83.8 N/A 125 158 160 158 193
300 301 111 N/A 164 210 221 216 254
LSD 15.4 14.2 N/A 22.8 12 9.4 12.7 14.2
lbs N/ac
80 267 117 N/A 162 191 197 198 225
120 263 106 N/A 145 186 191 189 225
160 260 69 N/A 126 175 182 175 221
LSD NS 17.9 N/A 28.6 14.5 11.9 16 NS




Table 8.Variety by Seeding rate by N fertiizer rate interactions on barley emergence at multiple locations in 2019.

Main effect Emergence

Iaiigg Melfort | Outlook er{)necr? Redvers Scott Cayrveiﬂnt Yorkton
VXSxR | e plant/n ---------==mmmmeommeoon oo
ﬁg% Synergy—200 seeds/m280 lbs 236 | 84bcd | NI/A 137 348 | 165 | 174 174
(s Synergy—200 seedsm2120 0S| 517 | 111abc| NA | 147 | 348 | 160 | 160 | 184
Qg% Synergy- 200 seeds/m2 160 lbs 233 54 d N/A 115 | 281 | 151 | 156 189
AAC Synergy—300 seeds/im280 lbs 338 | 127ab| NIA 182 | 475 | 218 | 215 | 254
Qg(é Synergy—300 seeds/m2120 lbs 81 112 abc N/A 163 381 215 214 246
Qﬁ(é Synergy—300 seeds/m2 160 Ibs 302 85 bed N/A 138 429 207 210 234
(NZZS Austensonr- 200 seeds/mz2 80 Ibs 214 124 ab N/A 139 297 162 171 196
CN:ZS Austenson- 200 seeds/m2 120 Ibs 240 74 cd N/A 97 339 164 155 200
ﬁ/[;f:: Austenson- 200 seeds/m2 160 Ibs 217 57 d N/A 114 285 155 134 218
E,[;cé Austensor-300 seedsim280 bs | o5y | 4345 | /A 190 | 408 | 244 | 232 278
~ D¢ Austenson- 300 seeds/m21201bs | 317 | 127ab | N/A 172 | 414 | 226 | 225 | 27




ﬁgg Austensor-300 seeds/m2160 Ibs | - 5g; | g3 peq | A 137 406 | 214 | 201 244
LSD. 50.5 6.8 N/A 750 | 748 | 310 | 419 | 469

Table 9.Significance of variety, seeding rate and nitrogen fertiizer effects on barley grairaymidtiple locations in 2019.

Yield

Indian Melfort Outlook Prince Reavers ott Swait Yorkton

Head Albert Current
Effect = e P-VAIUESZ —---mmmmmmmmmem e
Variety (V) 0.006068 0.029177 NS 0.005565 0.015619 0.006621 NS
Seeds/rh(S) NS NS NS NS 0.063075 NS NS
VxS NS NS NS NS NS NS NS
rNa'igo(gR"i” NS 0.045437 NS NS 0.012684 <0.00001 NS <0.00001
V xR NS NS NS NS NS NS NS
SxR NS NS NS NS NS NS NS
VXSxR NS NS NS NS NS NS NS

Zpvalues < 0.05 indicate that a treatment effect was

signifioc



Table 10.Main effects of variety, seeding rate and nitrogen rate on barley grain yield at multiple locations in 2019.
Main effect Yield

IEZ"ZS Melfort Outlook Zlnbnec :ﬁ Redvers Scott Ci\rlyleﬂnt Yorkton
Variety | e Kg hal ---mm oo
AAC Synergy 5048 4537 7909 4014 5302 4975 3323 7354
CDC Austenson 4916 4969 7559 4685 5046 5126 2968 7261
LSD 92.6 390 NS 467 208 NS 253 NS
Seeds/rh
200 5001 4817 7660 4288 5270 5073 3249 7349
300 4963 4689 7807 4411 5078 5029 3041 7265
LSD NS NS NS NS NS NS NS NS
Ibs N/ac
80 5046 4416 7613 4532 5288 4590 3090 6449
120 4984 4845 7778 4171 5284 5136 3068 7457
160 4916 4998 7810 4346 4950 5427 3279 8016
LSD NS 490 NS NS 261 216 NS 195




Table 11.Variety by Seeding rate by N fertiizer rate interactions on barley yield at multiple locations in 2019.

Main effect Yield
Indian Prince | Redvers Swift
Head Melfort Outlook Albert Scott Current Yorkton

VXSXR | e Kg hal -----mmmmmmmmme oo

1. AAC Synergy— 200 seeds/m2 80 |bs 5114 4242 7263 4278 5450 4473 3307 6378
N/ac

2. AAC Synergy—200 seeds/m2120 lbs| 5102 4819 8287 3840 5624 5107 3208 7579
N/ac

3. AAC Synergy- 200 seeds/mz2 160 Ibs 5032 4868 7875 4212 5149 5382 3627 8146
N/ac

4. AAC Synergy— 300 seeds/m2 80 Ibs 4994 4531 8333 4312 5381 4362 3220 6559
N/ac

5. AAC Synergy—300 seeds/m2120 lbs| 5030 4158 7816 3453 5198 5034 3246 7471
N/ac

6. AAC Synergy—300 seeds/m2160 lbs| 5014 4602 7881 3991 5011 5492 3330 7988
N/ac

7. CDC Austenson-200 seeds/mz2 80 5046 4442 7259 4495 5266 4777 3058 6412
Ibs N/ac

8. CDC Austenson- 200 seeds/mz 120 4938 5209 7159 4413 5143 5273 3087 7446
Ibs N/ac

9. CDC Austenson- 200 seeds/mz2 160 4775 5320 8119 4491 4990 5426 3209 8133
Ibs N/ac

10. CDC Austenson-300 seeds/mz2 80 5029 4449 7596 5042 5057 4747 2774 6447
Ibs N/ac

11. CDC Austenson- 300 seeds/mz2 120 4867 5192 7852 4979 5171 5131 2733 7331
Ibs N/ac

12. CDC Austenson- 300 seeds/mz2 160 4843 5204 7367 4690 4650 5407 2949 7797
Ibs N/ac
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Table 12.Quality Parameters for Maldarley

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

1. AAC Synergy-—200 0 94 0.6 0 1 12.1 12.4 100
seeds/m2-80 Ibs N/ac

2. AAC Synergy—200 0 92.4 0.7 0 0.8 11.9 13.6 100
seeds/m2-120lbs N/ac

3. AAC Synergy-200 0 92.8 0.6 0 0.8 12 14.4 100
seeds/m2-160s Ib N/ac

4. AAC Synergy—300 0 95.1 0.6 0 0.8 12.2 12.1 100
seeds/m2-80 Ibs N/ac

5. AAC Synergy—300 0 93.6 0.6 0 1 12 13.2 100
seeds/m2-120 Ibs N/ac

6. AAC Synergy—300 0 92.4 0.7 0 0.5 12 14.4 100
seeds/m2- 160 Ibs N/ac

Melfort

1. AAC Synergy-200 0.3 98.2 0.2 0.2 54 10.4 10.3 99
seeds/m2-80 Ibs N/ac

2. AAC Synergy-200 0 98.4 0.1 0.3 3.8 10.4 9.7 97
seeds/m2-120 Ibs N/ac

3. AAC Synergy- 200 0 98.4 0.2 0.2 2.6 10.4 9.8 97
seeds/m2- 160 Ibs N/ac

4. AAC Synergy—300 0 98.1 0.1 0.2 5.8 104 9.5 100
seeds/m2-80 Ibs N/ac

5. AAC Synergy-300 0 98.2 0.1 0.1 5 10.4 9.9 99
seeds/m2-120 Ibs N/ac

6. AAC Synergy— 300 0 98.5 0.1 0.1 3.9 10.4 10.3 97

seeds/m2-160 Ibs N/ac




Table 12 Continued.Quality Parameters for Malt Barley

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

Outlook

1. AAC Synergy-200 seeds/m280 lbs N/ac 0 98.7 | 0.1 25.2 14.8 12.4 96

2. AAC Synergy-200 seeds/m2120 lbs 0 98.2 | 01 25.2 15.0 12.4 94

N/ac

3. AAC Synergy-200 seeds/m2160 lbs 0 98.4 | 01 0 22.9 14.9 12.8 98

N/ac

4. AAC Synergy-300 seeds/m280 Ibs N/ac 0 98.2 0.1 0 21.5 14.8 12.7 97

5. AAC Synergy-300 seeds/m2120 Ibs 0 98.0 | 0.2 0.1 24.8 15.0 13.2 98

N/ac

6. AAC Synergy-300 seeds/m2160 lbs 0 976 | 0.2 0 21.2 15.3 12.8 96

N/ac

Prince Albert

1. AAC Synergy-200 seeds/m280 Ibs N/ac| 16.3 98.8 | 0.2 0.3 15 14.5 14.0 98

2. AAC Synergy-200 seeds/mz2120 Ibs 14.8 98.4 0.2 1.7 1.6 14.7 14.3 83

N/ac

3. AAC Synergy-200 seeds/mz2 160 Ibs 11.2 98.4 0.2 0.7 1.6 15.2 14.6 92

N/ac

4. AAC Synergy-300 seeds/m280 Ibs N/ac| 12.4 98.2 | 0.1 0.3 1.0 15.3 13.1 93

5. AAC Synergy-300 seeds/mz2120 Ibs 18.9 98.1 0.2 0.3 2.0 14.0 13.9 83

N/ac

6. AAC Synergy-300 seeds/mz2160 lbs 23.6 98.4 | 0.3 0.5 1.3 14.1 14.2 99

N/ac




Table 12 Continued.Quality Parameters for Malt Barley

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

Redvers
1. AAC Synergy-200 seeds/m280 Ibs 0.4 95 0.3 0 2.8 10.5 10.2 100
N/ac
2. AAC Synergy-200 seeds/m2120 lbs 0 91 0.8 0 2.0 10.6 11.6 99
N/ac
3. AAC Synergy-200 seeds/m2160Ibs 0 89 0.9 0 3.3 10.8 13.0 99
N/ac
4. AAC Synergy- 300 seeds/m280 Ibs 0.5 92 0.5 0 2.0 10.6 9.6 99
N/ac
5. AAC Synergy-300 seeds/m2120 Ibs 0 920 0.9 0 3.7 10.9 12.2 100
N/ac
6. AAC Synergy-300 seeds/m2160 Ibs 0 85 2.1 0 3.2 10.7 12.9 98
N/ac
Scott
1. AAC Synergy-200 seeds/m280 lbs 0.1 98.4 | 01 0 3.2 11.5 10.9 99
N/ac
2. AAC Synergy-200 seeds/m2120 Ibs 0.1 98.4 | 01 0 2.7 12.9 11.8 98
N/ac
3. AAC Synergy-200 seeds/m2160 Ibs 0.1 96.8 0 0.1 2.5 13.5 12.2 99
N/ac
4. AAC Synergy-300 seeds/m280 Ibs 0.1 98 0 0 4.4 12 11.2 100
N/ac
5. AAC Synergy-300 seeds/m2120 lbs 0 97.2 | 0.1 0 2.9 12.3 12.2 100
N/ac

0.1 97.1 0.2 0 3 13.4 12.6 98

6. AAC Synergy-300 seeds/mz2160 Ibs
N/ac




Table 12 Continued.Quality Parameters for Malt Barley

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

Swift Current
1. AAC Synergy-200 seeds/m280 Ibs N/ac 61.2 | 82 0.5 4.0 11.2 13.5 100
2. AAC Synergy-200 seeds/m2120Ibs 51.0 | 10.0| 0.6 3.9 11.0 15.5 100
N/ac
N/ac
4. AAC Synergy-300 seeds/m280 Ibs N/ac 51.2 | 124 | 05 4.5 11.0 13.5 100
N/ac
N/ac
Yorkton
1. AAC Synergy-200 seeds/m280 Ibs N/ac| 2.8 99.1 | 0.1 0.1 14 15.2 9.6 99
N/ac
3. AAC Synergy- 200 seeds/m2160 Ibs 0.3 98.2 0.1 0.1 3.5 15.2 11.1 95
N/ac
4. AAC Synergy-300 seeds/m280 lbs N/ac| 3.5 986 | 0.1 0.1 3.0 15.1 9.3 96
5. AAC Synergy-300 seeds/m2120 Ibs 0.4 97.5 0.2 0.1 3.9 15.1 10.6 99
N/ac

0.7 96.5 0.3 0.1 3.4 15.3 11.6 97

6. AAC Synergy- 300 seeds/mz2160 Ibs
N/ac




Table 13.Thousand Kernel Weights for Malt and Feed Barley

Treatments Indian | Melfort | Outlook | Redvers| Prince | Scott| Swift Yorkton
Head Albert Current

Thousand Kernel Weights (g)

1. AAC Synergy (Malt); 200 seeds/n80 lbs/ac N| 47.5 49.9 53.6 48.6 52.1 | 49.0| 345 52.2

2. AAC Synergy (Malt); 200 seeds/ni20 lbs/ac | 47.5 53.0 54.2 45.5 50.6 | 51.6| 344 53.3

N

3. AAC Synergy (Malt); 200 seeds?mi60Ibs/ac 45.8 52.8 53.7 45.1 50.7 | 49.8| 331 51.8

N

4. AAC Synergy(Malt); 300 seeds/m80 Ibs/ac N | 47.2 49.5 51.8 45.7 51.2 | 50.2 29.6 52.4

5. AAC Synergy (Malt); 300 seedsini20 Ibs/ac | 46.8 51.0 51.3 45.0 50.1 | 49.2| 30.8 51.7

N

6. AAC Synergy (Malt);300 seeds/& 160 lbs/ac | 46.6 52.4 51.9 43.2 50.8 | 49.8 28.7 53.3

N

7. CDC Austenson (Feed); 200 seeds#0 lbs/ac | 37.5 51.3 53.6 46.5 50.7 | 51.8 29.2 58.1

N

8. CDC Austenson (Feed); 200 seeds/0 44.5 52.8 55.8 43.8 54.3 | 51.4| 281 55.3

lbs/ac N

9. CDC Austenson (Feed); 200 seeds/h60 43.5 51.7 54.9 45.3 51.8 | 50.6| 320 54.9

lbs/ac N

10. CDC Austenson (Feed); 300 seedsg#0 45.5 50.8 52.8 44.1 51.6 | 50.2 29.5 53.4

lbs/ac N

11. CDC Austenson (Feed); 300 seeds/20 45.1 51.2 53.2 44.4 51.0 | 50.6 23.4 54.9

lbs/ac N

12.CDC Austenson (Feed); 300 seeds/i%0 43.6 52.3 53.2 43.5 50.6 | 48.8| 28.6 51

Ibs/ac N




Table 14.Test Weights for Malt and Feed Barley

Treatments Indian | Melfort Outlook | Redwers | Prince | Scott | Swift Yorkton
Head Albert Current
TestWeight (g/0.5 L)

1. AAC Synergy (Malt); 200 seeds/yB0Ibs/ac N 315.8 323.6 310.8 319.3 316.4 | 316.0| 288.2 316.9
2. AAC Synergy (Malt); 200 seeds7r20lbs/ac N 315.5 331.1 314.3 319.3 319.4 | 319.0| 286.5 325.3
3. AAC Synergy (Malt); 200 seeds7m60 lbs/ac N 314.8 331.2 311.5 314.5 316.0 | 323.5| 287.2 328.1
4. AAC SynergyMalt); 300 seeds/mB0Ibs/ac N 315.8 322.1 312.1 314.5 305.8 | 317.5| 266.5 316.6
5. AAC Synergy (Malt); 300 seeds7mi20 lbs/ac N 315.5 327.9 311.6 315.0 300.5 | 320.3| 281.5 325.5
6. AAC Synergy (Malt); 300 seeds?mé60lbs/ac N 316.5 334.7 312.5 312.5 318.9 | 323.0| 283.4 328.3
7. CDC Austenson (Feed); 200 seedsBlbs/ac N 325.8 341.2 327.0 333.3 330.0 | 332.5| 290.4 336.0
8. CDC Austenson (Feed); 200 seedsi20 lbs/adN 319.3 346.8 326.3 328.3 324.0 | 335.0| 280.5 335.7
9. CDC Austenson (Feed); 200 seedsifObs/acN | 319.5 344.6 326.1 327.3 324.3 | 337.5| 284.8 339.5
10. CDC Austenson (Feed); 300seedsBdibs/acN | 326.3 342.0 326.3 329.5 328.1 | 337.0| 284.3 335.7
11.CDC Austenson (Feed); 300 seedsi0Ibs/acN| 323.5 344.9 327.4 328.0 330.3 | 333.5| 257.1 336.5
12.CDC Austenson (Feed); 300 seedsifi0lbs/acN | 319.3 345.2 324.3 323.5 330.4 | 334.5| 277.2 336.0
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Objectives:

The project objectives were simply to evaluate, across a range of Saskatchewan environments,
the yield and protein responséyeliow field pea to various rates and combinations of nitrogen
(N), phosphorus (P) and sulphur (S) fertilizer.

Rationale:

Field peas are the most widely adapted pulse crop in Saskatchewan and are important to many
growers for both the rotational bernefassociated with legumes and as a key option for
maintaining diversity in crop rotations. Furthermore, with increasing consumer demand for



plantbased protein there are emerging opportunities for growers to receive premiums for high
protein pulse cropsna we anticipate increased interest in exploring potential management
options to more consistently achieve high protein levels. Experience wilequne crops

suggests that N fertility is one of relatively few management decisions that can consistently
affect grain protein concentrations.

Field peas can benefit from N fixation whereby symbiotic relationships with Rhizobium
leguminosarum bacteria allow atmospheric N2 to be converted to available forms and utiized by
the crop. The maximum benefit to thisopess is generaly achieved when mineral N (soil +
fertiizer) levels are low; therefore, N fertiization in field pea production is not normally
recommended unless soil residual levels are extremely low (i.e. < 11 kg\N@R In

northwest Alberta, Clagn et al. (2004) found that, regardless of inoculant form, N fertiizer

rates ranging from-80 kg N/ha (sidébanded urea) increased vegetative growth but did not

affect seedyield at 4/6 siteears and seed protein was not affected in any cases. Ateone s

where there was a response, N fertiization increased grain yield with either no inoculant- or seed
applied (peat or liquid) formulations but decreased yield when combined with granular inoculant.
The highest yields, by a large margin, were achieveld matN fertiizer and granular inoculant.

At the other site where there was an N fertiizer effect, increased yield with N fertilizer only
occurred when no inoculant (regardless of form) was applied. Another, extensive, Alberta study
showed that applicatio of N fertiizer (20, 40, or 60 kg N/ha) increased pea yield in 24% of 58
trials by an average of 9% (McKenzie et al. 2001). When residuatMN@3s less than 20 kg

N/ha, increases occurred 33% of the time with an overall average benefit of 11%. Although
protein was affected by the addition of N fertiizer at more than 36% of the sites, the response
was more frequently negative than it was positive (21% versus 16%). In early work with a single
site-year at Saskatoon, Sosuiski etal. (1974) were not abteasure yield but increased field

pea seed protein by 2% over the control with 55 kg N/ha as ammaitiate (33.50-0).

Focussing on P, field peas are not considered to be particularly responsive to fertilization;
however, responses to modest rdi@ge been documented in low P soils. Over a thesea

period on low P soils (208 kg NaHCO3 extractable P) near Outlook, Melfort, and Saskatoon,
Henry et al. (1994) increased pea yields by approximately 15% with 35 kg P205/ha as side
banded monoammoniumphosphate at one of three locations but observed negative responses to
seedplaced P rates exceeding 35 kg P205/ha at the other two locations. In a series of 21 trials
using Triple Super Phosphate-48-0) as a P source, Karamanos et al. (2003) foundiéict

peas responded to P when modified Kelowna extractable P was less than 10 ppm and that the
response was greater in loam versus clay soils and witthaittied versus segthced fertilizer.

Many producers strive to apply P fertiizer rates that afcgnt to offset nutrients removed in

the harvested grain. It is estimated that field peas removed approximatéh8 th6P205/bu or

31-38 Ib P205/ac (383 kg P205/ha) in a 50 bu/ac (3400 kg/ha) crop (Canadian Fertiizer
Institute 1998).

Relatively few studies have evaluated field pea response to S fertiization. McKenzie et al.
(2001) reported that yield increases with potassium and S fertiizer application occurred atonly 3
of 44 trials in Alberta and found no correlation between the observednsespand soll test

levels. Under low yielding, drought conditions at Swift Current in 2017, lentil yields were
significantly increased with sulphate S fertiizer with the best results achieved using ammonium
sulphate (240-0-24) at a rate of 20 kg S/ha ybb et al. 2017). While the treatments were also
evaluated on field peas, yields were extremely low and no benefit was observed. A 50 bu/ac
(3400 kg/ha) field pea crop will take up approximately162kg S/ha (Canadian Fertilizer



Institute 1998). In genekes fertiizer responses are be more likely to occur in coarse textured
soils with low organic matter and low residual S.
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Materials and Methods

In early 2019, AgriARM and Saskatchewan Pulse Growers agronondisteloped and initiate a
comprehensive field pea fertiity study at multiple Saskatchewan locations. The locations were
Swift Current (dry Brown), Outlook (Brown), Scott (Dark Brown), Indian Head (thin Black),

Yorkton (Black), and Melfort (moist Black).hE treatments were an assortment of fertilizer
applications selected to test the yield and protein responses to varying P and S rates in addition to
several N fertiization strategies. To represent both extremes we also included an unfertiized
control andan ultrahigh fertiity treatment. The P and S sources were monoammonium

phosphate (£52-0) and ammonium sulphate (210-24), respectively. With the exception of
treatments 1:A3 where polymer coated urea (ESN:(4@) was used, the N source was ure@ (4

0-0). All fertiizer was sidebanded with the exception of the extra urea in Treatment 11 which

was applied as a surface broadcast during the late vegetative crop stages. All treatments received
the full, labelrecommended rate of granular inoculant. Téwilizer treatments are listed below

in Table 1.



Table 1.Field pea fertiizer treatment descriptions.
# kg N-P20s5-K 20-S/ha
0-0-0-0 (no fertilizer)
17-0-0-10 (0 P)
17-20-0-10 (20 P)
17-40-0-10 (40 P/ 10 S)
21-60-0-10 (60 P)
26-80-0-10 (80 P)
17-40-0-0 (0 S)
17-40-05 (5 S)
22-40-0-15 (15 S)

40-40-0-10 (40 N as MAP/AS/urea)

112 17.240-0-10 + 40 N incrop broadcast
urea

©O© 00N O W NP

=
o

3’2 40-40-0-10 * (40 N as MAP/AS/ESN)

33 40-80-0-15 * (ultra high fertiity / ESN)
Z In-crop N broadcast approximately54weeks after emergence, prior to canopy closure
and 1st flowers

Y ESN (440-0) instead of urea as the supplemental N source in Trt #12 and 13

*All fertiizer side-banded except for the 40 kg N/ha asriop urea in Trill

Selected agronomic information is provided in Table 2 of the Appendices. Seeding equipment
varied across locations to a certain extent but all sites utiizetll dalls with side-band

capabilties and the field peas were always dissetded intacereal stubble. All sites used the

same seed source (variety CDC Spectrum) with target seeding rates of 100 viable seeds/m2,
adjusted for seed size and percent germination. Seed treatments were used to mitigate the risk of
root diseases and pea leaf weaviall locations. Seeding dates ranged from as early as May 7 at
Yorkton to May 22 at Melfort with seeding for the remaining sites completed between-May 9
Weeds were controlled using registered-pued postemergent herbicide options. Insecticides

were not required at any locations. Foliar fungicides were applied preventatively at all sites
except for Swift Current where the risk of disease was low-hBreest herbicides and/or

desiccants were applied at the discretion of individual site managétheplots were straight
combined as soon as possible after it was fit to do so. Seed yields were corrected for dockage and
to a uniform moisture content of 16%. Seed protein concentrations were determined for each plot
using an NIR instrument. To aid the interpretation of results, composite soil samples were
collected from each location prior to seeding to be analyzed for residual nutrients and other basic
qualities. Similarly, precipitation amounts and temperatures for each location were recorded at
nearby Environment Canada stations.



The specific response data evaluated were seedyield and seed protein concentrations. Data were
analyzed using the Mixed procedure of SAS with the effects of location (L), fertiizer treatment

(F), and the L x F interaci considered fixed and replicated effects (nested within locations)
considered random. | ndi vidual treat ment means
test. Heterogenetty in variance estimates amongst individual locations was permitted and

improved model convergence for both response variables. Contrasts were used to compared the
unfertiized (1) to fertiized (23) treatments and normal fertiity (4) to the treatments where

extra N was applied (10, 11, and 12). Orthogonal contrasts were usstlwdether the specific
responses to increasing P and S rates were linear, quadratic, or not significant. All responses
were considered significant at P < 0.05 but v
noteworthy trends.

Results and Discusisn:

Soll test results are provided in Table 5 of the Appendices. Soil pH ranged fr@i 3vdile

organic matter levels ranged from -2%% and all values were considered reasonably
representative of their corresponding regions. Residual nitrateasable, below 50 kg/ha at

5/6 locations (860 cm) but with a range of 2202 kg NO3N/ha. The site with the higher than

usual residual nitrate levels was Swift Current while the lowest N levels were at Outlook and
Indian Head (2227 kg NO3N/ha). ResiduaP levels were always low, ranging fronrb4pm at

Indian Head and Outlook to a maximum of 11 ppm at Scott. Both potassium (K) and sulphur (S)
levels were high at all locations and neither of these nutrients were expected to be limiting atany
locations lased on soil test results alone. Potassium responses were not evaluated in the current
project.

Seed Yield

When seedyield data were averaged across all locations, the effect of fertiizer treatment and
location were both highly significant (P < 0.001) busignificant F x L interaction (P < 0.001)
indicated that the fertiizer effect varied with environment (Table 6). The highest yields were
achieved at Scott (6022 kg/ha), followed by Yorkton and Outlook (4838 kg/ha), Indian

Head (4326 kg/ha), Melfor(3807 kg/ha), and Swift Current (2845 kg/ha). Looking at the
averaged fertiizer responses, yields were lowest in the unfertiized control (Trt. #1) as expected
while the highest yields were achieved with balanced but not excessive fertiity packdge of 1
40-0-10 kg NP205K20-S/ha as siddanded monoammonium phosphate and ammonium

sulfate (Trt. #4). Statistically, yields did not significantly differ amongst any of the fertiized
treatments where a minimum of 20 kg P205/ha was applied. The quadratioseesp® rate

(Table 7; P = 0.002) considered along with the treatment means indicated that the maximum
benefit was achieved at approximately 40 kg P205/ha when averaged across locations. While
there was no indication of a response to S fertiizer wheragee across locations, the contrasts
did show a tendency for lower yields when additional N fertiizer (beyond what was supplied by
the P and S fertiizer products) was applied (P = 0.062; Tables 6 and 7). The magnitude of this
reduction was small at onl§63 kg/ha or 3.5%.

Again, the F x L interaction tells us that the response varied across locations. Overall tests of
fertiity effects for individual locations suggested that yield responses occurred at Indian Head,
Outlook, and Scott (P < 0.001) with meis observed at Swift Current and Yorkton (P = 0.072
0.074) and no response at Melfort. At Indian Head, P fertiizer rate had the greatest impact with a



strong linear response detected (P < 0.001). There was a slight tendency for lower yields when
supplematal N fertiizer (beyond what is provided by P and S products) was applied (P =

0.094). At Melfort, despite the lack of a significanitdst, the orthogonal contrasts indicated a
guadratic response to P rate (P = 0.048) but no other impacts. At Outthokigla there was a
relatively strong discrepancy between the unfertiized versus fertiized treatments (P < 0.001), it
was difficult to attribute the response to any individual nutrients. Phosphorus appeared to have
the largest and most consistent effatlyield; however, the corresponding orthogonal contrasts
were marginally significant at best-{Rear, P = 0.095) and most of the benefit appeared to be
achieved with the relatively low rate of 20 kg P205/ha. It appears that most of the yield gains
with fertiization at Outlook could be attributed to the low rate (17 kg N/ha) of background N
provided in all the treatments combined the first 20 kg P205/ha. At Scott, there was a highly
significant quadratic P response (P = 0.007) with most of the benelterk at the lowest rate of

20 kg P205/ha. The contrast testing the effects of extra N was also significant (P = 0.002) and
appeared to mostly be due to a negative impact oftsidding supplemental urea. Of the N
treatments evaluated, this was the niikely to increase mineral N levels early and potentially
impede rhizobial colonization and subsequent N fixation; however, nodule assessments were
beyond the scope of this project. At Swift Current, the quadratic orthogonal contrast for seed
yield also sggested a benefit to P fertiization but, again, with most of the benefit realized at the
lowest rate (20 kg P205/ha). At Yorkton, there was no evidence of a P response specffically (P =
0.3020.773) but the comparison between the control and all fedtiizeatments was significant

(P =0.011) and, somewhat unexpectedly (considering the soil test results), the linear orthogonal
contrast for S rate was also significant (P = 0.030).

Seed Protein Concentration

When seed protein data were averaged acrokgations, the effect of fertiizer treatment on its
own was not significant (P = 0.270) but protein levels were affected by location (P < 0.001) and,
again, the F x L interaction (P < 0.001) indicated that the fertilizer effect on protein varied with
envronment (Table 8). Average seed protein concentrations of individual locations ranged from
19.924.7%. Averaged across all locations, seed protein concentrations ranged fr@a 2%2

with, as indicated by the-tests, no significant differences amongsividual treatments. The

only contrast that was significant was an overall linear increase in protein with increasing P rate
(P =0.046; Table 9). It is worth specifically noting that supplemental N fertiizer did not impact
field pea seed protein whexveraged across locations (P = 0.738).

Similar to seed yield, the significant F x L interaction indicated that the protein response to
fertiizer was not always consistent depending on the environment. The ovezatsFor

individual locations indicat that the protein responses were greatest at Indian Head and Swift
Current (P < 0.000.026), followed by Outlook and Scott (P = 0.459883) and then Melfort

and Yorkton (P = 0.538.978). At Indian Head, no differences between individual treatments
weresignificant according to the multiple comparisons test but the comparison between the
control versus fertiized treatments was and appeared to be due to a slight decline in protein with
fertiizer application (P < 0.001). At Swift Current, the oppositeuneed whereby the lowest

protein concentrations were observed in the unfertiized control. Protein also increased linearly
with P rate at this location (P < 0.001). At Outlook, P rate also appeared to have a positive effect
on protein; however, this appea to be mostly due to the comparatively high values observed at
the 80 kg P205/ha rate. At Scott, there was slight positive impact of extra N on protein detected,;
however, this mostly appeared to be associated with thdaiied urea where yields welso

lowest; therefore, the effect may have been more a result of reduced yield as opposed to



enhanced N uptake/availability. At Yorkton, there was evidence of a slight negative impact of
extra N on grain protein (P = 0.038) and no significant responsegeworthy trends were

observed at Melfort.

Economic_and Practical Implications for growers

While it is difficult to assign a specific monetary value, the economic benefits associated with
this research could conceivably arise from either enhanced {le@lsgh better fertiizer
management or reduced fertiizer costs with no reduction in yield. The benefits wil vary with
environment and also as a function of the current practices of individual growers. For example,
some growers may currently be undertifeng their field peas, losing yield and further

depleting soil reserves (i.e. phosphorus) and the results from this work may help them justify the
higher costs of enhanced fertility. In contrast, other producers may be fertiizing excessively and
canpotentially utiize these results to reduce their fertiizer investment (i.e. starter N, S in non
imiting soils) without negatively impacting yields. Since P fertiizer provided the most

consistent responses, marginal economic returns were calculaeacfoP rate assuming

$6.25/bu for yellow peas and two monoammonium phosphate prices ($550 and 750/Mt). The
results from this exercise are provided in Table 10 of the Appendices. Average across all
locations, the most economical P rate was 40 kg P205/lsa wEs also the most economical

rate at both Indian Head and Melfort. At Outlook, Scott, and Swift Current the most economical
P rate was 20 kg P205/ha while at Yorkton the P response was not significant, therefore the
control was considered to be the mpsifitable. Notably, the most profitable P rate treatment

for eachindividual site and on average was unchanged regardless of whether the P fertilizer price
was $550/Mt or $750/Mt.

From a broader agronomic perspective, our results support the usetestsoénd suggest that,

of the major nutrients, phosphorus is the most likely to be limiting field pea productivity and can
provide sizeable yield benefits when applied as fertiizer. Soil test results did not indicate that a
response to S was likely atyaindividual locations and this was mostly true; however, there was
some evidence of a small response to S even with high soil test levels at 1/6 sites (Yorkton). All
nutrients have potential to be limiting and this result is not inconsistent with broader
recommendations for S which indicate that soil test results are often variable and high residual S
levels do not necessarily indicate that deficiencies cannot occur, at least espacite basis.

There was no benefit to additional N (beyond whatigpled with modest rates of P and S
fertilizers) for either yield or protein, regardless of formulation. Any responses to N that did
occur were small and/or negative.

Conclusions and Recomme ndations:

Overall, the locations provided arange of yield potentials and were representative of the major
field pea producing regions of Saskatchewan while the observed fertiizer responses were largely
consistent with past research and current recommendationge$tern Canada. Soil testP levels
for all sites were considered |low (< 11 ppm,
significant response at 4/6 locations, or 67% of the time. For the responsive sites, the yield
increase with P ranged from-B1% and, when averaged across all six locations, yields were
increased by up to 12% with P fertiization and the optimal rate was 40 kg P205/ha. While
responses were occasionally linear with top yields realized atthe highest P rate, yield increases
beyondthe 20 kg P205/ha rate were never statistically significant and it is unlikely that rates
exceeding approximately 40 kg P205/ha would be justified under most conditions. An important



exception could be when the objective of the producer is fortermg bulding of residual P

levels. Some of the lterature cited earlier indicated yield increases of approximately 15% at
responsive sites and suggested that responses were likely when soil test levels were below 10
ppm (modified Kelowna extractable P). Sulplreisponses have been elusive in past research and
this was also true in the current project. Past work has also shown that responses to S are poorly
correlated with soil testresults. Consequently, if deficiencies have been observed in the past for
either feld peas or other crops, applying a small amount of S may be justifiable; however, it is
unlikely that S deficiency has been an important yield limiting factor for many field pea
producers in Saskatchewan. Focussing on N, past research has found thigzahidie can

frequently increase vegetative growth in field peas but positive yield responses are less likely,
especially when combined with adequate rhizobial inoculation. Negative protein responses to N
fertiization are at least as probable as pasitiesponses. Our results did not show any benefits

to N fertiization and, unless residual levels are extremely low or a nodulation failure is
suspected, Saskatchewan field pea producers are advised to avoid applying any more N fertiizer
than whatis prdded by any P or S fertiizer products being utilized.
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Appendices

Tablel. Selected agronomic informatioand dates of operations in 2019 for field peafertility trials at Indian Head, Melfort, Outlook, Scott, Swift Current,

and Yorkton, Saskatchewan.

Activity Indian Head Melfort Outlook Scott Swift Current Yorkton
Pre-seed 1134gglyphosate/ha
Herbicide 890g glyphosate/ha 6678 glyphosatg/ha 890g glyphosate/ha +21g 890g glyphosate/ha
+18gsaflufenacil/ha n/a
(May 6) (May 21) (May 6) carfentrazone/ha (May 4)
y (May 19)
Seeding May 9 May 22 May 9 May 12 May 14 May 7
Row
. 30cm 30cm 25cm 25cm 21cm 30cm
Spacing
In-crop . 15gimazamox/ha+ 20gimazamox/ha +
Herbicide 15gimazamox/ha + 20gimazamox/ha + 20gimazamox/ha+ | 15gimazethapyr/ha | 20gimazamox/ha+ | 424gbentazon/ha
. 424gbentazon/ha+
15gimazethapyr/ha 1 izalofop/h 424gbentazon/ha +167g 424gbentazon/ha (June 6)
(June 12) gq(‘j'uzla °5)°‘° a (June 5) sethoxydim/ha (June 12) 89g clethodim/ha
v (June 13) (June 6)
In-crop June 28 July 11 June 27 June 10 May 14 June 27
Nitrogen (as per protocol) (as per protocol)
Foliar 74g fluxapyroxad/ha 201 74gfluxapyroxad/ha | 74gfluxapyroxad/ha
- g 201g
Fungicide +148g . . +148g +148g ) )
. picoxystrobin/ha . . n/a picoxystrobin/ha
pyraclostrobin/ha Ouly 12) pyraclostrobin/ha pyraclostrobin/ha Ouly 5)
(July 7) Y (July 18) (July 15) Y
Pre-harvest 890g glyphosate/ha : :
Herbicide / 890g(§ggp&;sg’;e/ha +50g saflufenacil/ha 4%25;&2:;%;13 4%25;&2:3%;]3 n/a n/a
Desiccant (September 16)
Harvest
August 17 September 23 August 22 August 29 August 20 August 26

n/a — not applicable




Table2. Selected soil testresults fdield pea fertility trials at Indian HeadMelfort, Outlook, Scott, Swift
Current, and Yorktorsaskatchewain 2019

Attribute/Nutrient 2 Indian Melfort Outlook Scott Swift Yorkton
Head Current

pH 7.9 6.0 8.1 5.9 6.5 7.0

S.0.M. (%) 4.7 9.6 2.3 3.5 2.6 6.5

NO;-N (kg/ha) 27 37 21 47 202 44
(0-30 cm)

Olsen-P (ppm) 4 9 5 12 8 9

K ppm (ppm) 573 473 158 201 229 291

S (kg/ha) 60 85 60 116 47 125
(0-30 cm) (0-30 cm)

ZNOs-NandSarefor 0-60cm depth (unless otherwise indicated) —all other attributes arefor 0-15cm




Table3. Tests of fixed effects and individual fertility treatment means for field pea yield at six AJRM facilities in 2019. Data were analyzed using the Mixed procedure of
SAS. Treatment means within a column and location means within arow followed byth&rsS £ SGGSNI R2 y2i aAIYyATFTAOIYIPK REPFFEM 0O ¢ dz

Source/ Treatment Indian Head  Melfort Outlook Scott S. Current Yorkton Average

OverallRest @ P-Valu@ -
Fertilizer Treatment (F) <0.001 0.439 <0.001 <0.001 0.074 0.072 <0.001
Location (L) - - - - - - <0.001
FxL - - - - - - <0.001

kg NP,O;-K,O0-Stha 0000 e Seed Yield (kg/ha) ——------====--mmmmmemmmm e e e
1) 0-0-0-0 (no fertilizer) 4085 b 3763 a 3595 b 5546 bc 2701 a 4422 a 4019 C
2) 17-0-0-10 (0 P) 3994 b 3683 a 4377 ab 5625 bc 2375a 4973 a 4171 BC
3) 17-20-0-10 (20 P) 4287 ab 3515a 4912 ab 6202 a 3090 a 4751 a 4460 AB
4) 17-40-0-10 (40P /105S) 4487 ab 4210 a 4897 ab 6137 a 3111a 5082 a 4654 A
5) 21-60-0-10 (60 P) 4310 ab 4157 a 5004 ab 6168 a 2855 a 5269 a 4627 A
6) 26-80-0-10 (80 P) 4628 a 3484 a 5054 ab 6268 a 3078 a 5018 a 4588 A
7) 17-40-0-0 (0S) 4437 ab 3548 a 5472 a 6181a 2806 a 4494 a 4490 AB
8) 17-40-0-5(559) 4289 ab 3742 a 4782 ab 6150 a 2908 a 4641 a 4419 AB
9) 22-40-0-15 (15S) 4340 ab 3838 a 5218 ab 6244 a 2611a 4952 a 4534 A
10) 40-40-0-10 (urea) 4390 ab 3923 a 5366 a 5340¢c 2911a 4932 a 4477 AB
11) 17-40-0-10 +40 N in-crop 4186 ab 3948 a 5067 ab 5953 ab 2824 a 4978 a 4493 AB
12) 40-40-0-10 (ESN) 4374 ab 4038 a 4628 ab 6204 a 2859 a 4912 a 4502 AB
13) 40-80-0-15 (ultra high fert) 4429 ab 3644 a 5558 a 6266 a 2861a 5049 a 4634 A
S.E.M. 127.4 253.6 288.1 124.8 181.7 207.8 84.2
Location Average 4326 C 3807D 4918 B 6022 A 2845 E 4883 B -
S.E.M. 95.6 113.3 119.5 95.3 102.1 105.9 -




Table4. Group comparison and orthogonal contrast results for field pea grain yield at six-Agi facilities in 2019. Data were analyzed using the Mixed
procedure of SAS.-RaluesX§).05 are considered significant whilevaluesin the 0.050.10 range indicatérends.

Contrast Indian Head  Melfort Outlook Scott S.Current  Yorkton Average
------------------------------- p-value e e e
1) No fertilizer () vs. rest (2-13) 0.005 0.847 <0.001 <0.001 0.339 0.011 <0.001
2) Prate—linear <0.001 0.743 0.095 <0.001 0.019 0.302 <0.001
3) Prate— quadratic 0.319 0.048 0.408 0.007 0.032 0.773 0.002
4) Srate-linear 0.815 0.206 0.597 0.640 0.586 0.030 0.275
5) Srate— quadratic 0.994 0.232 0.066 0.414 0.056 0.458 0.743
6) NoextraN 4 vs extraN (10-12) 0.094 0.379 0.697 0.002 0.173 0.512 0.062




Tableb. Tests of fixed effects and individual fertility treatment means for field pea protein concentrations at six--A& facilities in 2019. Data were

analyzed using the Mixed procedure of SAS. Treatment means within a column and location means withirfallmmed by the same letter do not

AAIAYATAOLYGEt e RATTSNI P dadSepDad & G dzRSY GAT SR Nry3as GSaidzs

Source/ Treatment Indian Head  Melfort Outlook Scott S. Current Yorkton Average

OverallRest P-Valu@ —=—mmm e
Fertilizer Treatment (F) 0.026 0.978 0.054 0.083 <0.001 0.533 0.270
Location (L) - - - - - - <0.001
FxL - - - - - - <0.001

kg NPOs-KO-S/hha 00 e Seed Protein (%) —-—----—=---m=mmmm e e
1) 0-0-0-0 (no fertilizer) 24,43 20.9a 19.7a 23.6a 24.0b 22.0a 22.4A
2) 17-0-0-10 (OP) 23.8a 21.2a 19.7a 239a 24.1b 22.0a 22.4A
3) 17-20-0-10 (20 P) 24.1a 21.1a 19.5a 23.4a 24.9ab 21.8a 22.5A
4) 17-40-0-10 (40P /105) 24.0a 20.7a 19.3a 23.4a 24.7ab 22.7a 22.5A
5) 21-60-0-10 (60 P) 24.0a 20.9a 19.9a 23.8a 24.6ab 22.1a 22.5A
6) 26-80-0-10 (80 P) 24.1a 20.9a 22.1a 23.6a 25.1a 21.5a 22.9A
7) 17-40-0-0 (0S) 24.0a 21.1a 20.1a 23.8a 24.8ab 21.2a 22.5A
8) 17-40-0-5(559) 24.0a 20.7a 20.93a 23.6a 24.9ab 21.4a 22.6 A
9) 22-40-0-15(155S) 24.0a 21.0a 19.5a 23.8a 24.7ab 21.8a 22.5A
10) 40-40-0-10 (urea) 23.8a 21.2a 18.8a 24.1a 24.8ab 21.7a 22.4A
11) 17-40-0-10 +40 N in-crop 24.1a 21.2a 20.5a 23.8a 24.6ab 22.0a 22.7A
12) 40-40-0-10 (ESN) 23.9a 20.8a 18.7a 23.6a 24.9ab 21.3a 22.2A
13) 40-80-0-15 (ultra high fert) 24.1a 21.1a 19.6a 23.6a 25.2a 21.8a 22.6 A
S.E.M. 0.16 0.34 0.68 0.19 0.19 0.43 0.16
Location Average 24.0B 21.0D 19.9E 23.7B 24.7A 21.8C -
S.E.M. 0.12 0.15 0.22 0.13 0.13 0.17 -




Table6. Group comparison and orthogonal contrast results for field pea grain protein at six-A&M facilities in 2019. Data were analyzed using the
Mixed procedure of SA®-values)K).05 are considered significant whileWaluesin the0.050.10 range indicatérends.

Contrast IndianHead  Melfort Outlook Scott S.Current  Yorkton Average
——————————————————————————————— p-value e
7) No fertilizer M vs, rest (2-13) <0.001 0.838 0.780 0.453 <0.001 0.630 0.532
8) Prate-linear 0.252 0.392 0.015 0.835 <0.001 0.607 0.046
9) Prate— quadratic 0.401 0.469 0.031 0.136 0.274 0.144 0.233
10) Srate—linear 0.705 0.929 0.270 0.713 0.420 0.101 0.728
11) Srate— quadratic 0.904 0.282 0.642 0.049 0.623 0.206 0.745
12) No extra N ) vs extra N (20-12) 0.485 0.370 0.991 0.023 0.962 0.038 0.738




Table7. Marginal economic returns at varying rates of monoammonium phosphate. A yellow field pea price of
$230/Mtwas assumed and fertilizer prices of both $550/Mt and $750/Mt were considerBde bold/italicized
values represent the most profitable P rate for each location. The values presented do not take into account all
production expenses. At Yorkton, #hcontrol was selected as the most profitable treatment regardless of actual
values because the P response was not significant at this location. Furthermore, these values do not take into
account any longer term benefits associated with maintaining or llirlg soil P over the longerm.

Location O0kgRGs/ha 20kgBOs/ha 40kg BOs/ha 60kg BOs/ha  80kg BROs/ha
--------------------- S/ha with $550/Mt monoammonium phosphate ---------------=mm---
Indian Head $914.95 $960.73 $985.19 $924.48 $975.98
Melfort $843.71 $783.87 $921.74 $889.43 $713.91
Outlook $1,002.69 $1,103.90 $1,079.12 $1,083.47 $1,073.57
Scott $1,288.59 $1,399.42 $1,363.18 $1,350.12 $1,351.68
Swift Current $544.07 $686.51 $669.98 $591.17 $620.90
Yorkton $1,139.23 $1,067.02 $1,121.50 $1,144.17 $1,065.32
Avg $955.50 $1,000.36 $1,023.45 $997.10 $966.82
--------------------- $/ha with $750/Mt monoammonium phosphate ---------------------
Indian Head $914.95 $953.17 $970.07 $902.22 $946.16
Melfort $843.71 $776.31 $906.62 $867.17 $684.09
Outlook $1,002.69 $1,096.34 $1,063.99 $1,061.20 $1,043.75
Scott $1,288.59 $1,391.86 $1,348.06 $1,327.85 $1,321.85
Swift Current $544.07 $678.95 $654.85 $568.90 $591.08
Yorkton $1,139.23 $1,059.46 $1,106.37 $1,121.91 $1,035.50
Avg $955.50 $992.80 $1,008.33 $974.84 $936.99
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Abstract/ Summary:
A study was initiated to evaluate the efficacy of

retailed in the USA, with and without fertilizer n|i
was to evaluate thlstproagntaisala 9bi tCDICI eBlaariety for
production. The trial was conducted under natural
I ndian Head. An additional trial was conducted wun
reference. Peat formulatiBanl ignmkklgandf wae edgeedai ap
dilute molasses as a sticking agent or with
granul arwaisnampllieedt her 4. 8dekpge rhdai nagr udp. oOn ktgh eh
used. Al l trials were seeded o astsablidsise
system uélloy) B@mioow spaci ng. Nitrogen fertji

at rates so NhasoitlotH|l pavaifabltelizer N) eq




to provide a yi-ehdc aldaatasmd adeyobeanthocdtobdbnb
yields were very |low and variable, mwith inocul
response was obtained when data were combined
obtained significantly higher Yhetdf$atwdhenttfen
at the irrigated site wasgtlkisgh tyiiel disngpaadrhya
|l evel s ofr hiinzgoompieshat $ ons from numerous precedi.l
gener al, the observed dry land production of
treatments restul66d kg/laam @66&4 algle/ @mc) greater
treatments under dry |l and conditions. This s
|l ocations, has or will appear in videos <creat
extemvpvyemn s . Tot al exposure to producer and a
number .

Project objectives:

The objective of this study is

. To demonstrate the efficacy of commerci al |
conjunctieorn i Wi zdr nitrogen and

. To evaluate the potential for solid seeded
[

n thermgmated areas of Saskatchewan

Project Rationale:

Inoculation of pulse crops is widely accepted as a sound agronomic preatibeer, a multitude
of trials conducted across western Canada, and globally, have demonstrated the benefit of
rhizobia inoculants. For most pulses a wide selection of inoculation formulations (eg. peat,
liquid, granular, encapsulated) are available asmdmonly used. Agronomists recommend the
use of inoculants as standard agronomic practice for field pea, lentil, chickpea, sagtidaba
bean in Saskatchewan.

The outlier within the pulse crop types with respect to inoculant use occurs with dry baan. If
inoculant formulation which is easy to apply, and available, a portion of dry bean producers have
been wiling to treat their dry bean seed. Others have simple bypassed inoculants in favor of
using commercial fertiizer to meet their crops nitrogemaieds (Hnatowick- personal

observations and experience). The reason for this is that field dry bean (Phaseolus vulgaris L.) is
considered a poor -dgiitrogen fixer (Nfixation) and unable to meet crop demand for N to obtain
optimal yield through this meanBecause of the inconsistency and uncertainty of inoculant
response fertiizer nitrogen additions in dry bean production are recommended. In Saskatchewan
the current recommendation for Abrigated dry bean production is to inoculate the crop and
alsouse 55 kg/ha (50 Ib/acre) starter nitrogen, broadcast ebaided(Government of
Saskatchewan).

The large multinational inoculant companies have been inconsistent in producing a dry bean
inoculant for western Canada due to limited acreage and maketnd. Recently, the leading
Canadian inoculant manufactures have discontinued manufacturing dry bean inoculant;
therefore, Saskatchewan dry bean producers would be entirely reliant upon N fertiizer additions
to meet crop demands. However, a USA martufac has indicated a wilingness to provide dry



bean inoculant formulations for exploratory evaluation as to its efficacy under Saskatchewan
conditions.

At present, virtually all Saskatchewan dry bean production occurs within a confined area
associated tthe Lake Diefenbaker region. This production occurs under irrigation and is
produced using wide row production. This type of production requires specialized equipment
and infield operations (ex. access to irrigation, row planters,-im@r cultivation undercutters,

bean combines). This defined production system has developed because historic dry bean
varieties produced pods that developed very low on the plant that prevented direct combining, or
swathing, such as occurs in other pulse crops. Thusly has restricted acreage expansion of
this commodity. However, the Crop Development Centre at the University of Saskatchewan
recently released a Black market class dry bean, CDC Blackstrap. This variety tends to produce
pods higher on the plantahmay be suitable for direct combining, is small seeded so adaptable

to existing oAfarm seeders, and is high yielding and early maturing. Therefore it may be
adaptable for sold seeded production under dry land condiions.

Met hodol ogy:
Trials were esAtRaW Ifiaschield tfi ewve CHPSaEOLaL adle)wanWA

(Scott), SERF (Redvers), ECRF (Yor kton) and | |
in a factorial RCBD design witkRrffoumocébpatcah.i
fertilization. Dry Bean inoculant formdl atior
in Cary, North Carolina. They inclseed a pea
applications) and aoOgriGXeul afpprdroewhul &t ser di PR) .
i nocul ant treatments were applied witshout fer
such that total N (soil test N + fertilizer N
Trail treat mentes lare AdAHhowmoicrul Baabbs were appli
recommended rates. The N Charge peat had a g
for -aekdobhreatments at 3.1 gm/ kg of-stseghki. T
agentdamg @application method of inoculadion we
to each kg seed to assist adhesion. With the
molasses mixed with 240 ml watert uatnidont meaor 2t hre
water for damp application. Sseteappmpleiresd t ir reau
i mmedi ately prior to seeding, allowing suffic
while planting. TheheoNy@dar gwasutiplpilziedg wat b
application occurred on May 10. The granul ar
Xx 10e8 cfu/gm and was applOredav apaeinger od. 8. R
cm lo2r ow gpacinGranular treatmenfusrweare applied

Times of the various field operations and <cro

shown in Table 2. CDC Blackstrap, a Black ma
A target plant powasd adi be mptfe 3,5 wiltamtseéendi ng r
for 99% seed germination, seed size and an as

each site are shown in Tablec®&8tiormfrewas!| deae¢ er Mi



basis of the soil test N results. Plant popul
time that no further plants were observed eme
c hanel.er(owhintiea mol d) was evaluated at maturit

O-no symptoms apparent

1-1-3 smal l independent |l esions on |l eaf or stenm
2-At |l east 1 coalescence of | esions with moder
3—-Mycedéewaél opment arp 265&t fioviodge ng

4-Ext ensive mycelial growth or wilt i nvolving

5—-Pl ant deat h

At all l ocations dry bean plants were directl
samples were cleaned ande.yields adjusted to 1

Gr owi ng Season Weather

Mean monthly temperatures and precipitadion a

5. The 2019 seasod#t ewans acvealaegre tahha ma ltl h es ilt censg.
average for allriggiattesone xacpeppdti edc atot .t hedyQut |l ook
27.5 mm in June, 45.5 mm in July and 12.5 mm
Tabl e 1. l nocul ant and fertilizer treatments.
Trti]l nocul ant Formul ati on Tot al N (s ¢
# fertilizer)
1 Control n/ a 0O I'bs N/ ac
2 N Charge Peatseed O I'bs N/ ac
3 N Charge Peatseemrd + mol[{0O | bs N/ ac
4 N Charge Pretreated Po|0O |Ibs N/ ac
seed
5 PRI MO GX2 Granul ar 0O I'bs N/ ac
6 N Charge + HPeatseemdd + Gr a0 | bs N/ ac
7 Control n/ a 80 I bs N/ aj
8 N Charge Peatseed 80 I bs N/ af
9 N Charge Peatseemrd + mol|[80 | bs N/ af
10 |N Charge Pretreated Po|80 I bs N/ aj
seed
11 |[PRI MO GX2 Granul ar 80 I bs N/ a|f
12 |N Charge + HPeatseermrd + Gra/80 I bs N/ af




Tabl e 2.opeirnetsi omfs and crop input product s
Location
Acti vi OQutl o Scott Redve Yorkt({(l ndi an
Prseed NA May 19 May 23 NA May 27
Her b_i C Gslif%hoga?te Glyphosate Roundup
Applic L +( A | 540 (1 Lfac) Weathermax
%‘é) / + AIM (35 540 (0.67
(35 mliac) ml/ac) L/ac)
Seedin May 23 May 24 May 27 May 23 May 17
Row Sp|{ 25 cm|25 ¢cm |30 cm|30 cm| 30 cm
Emer ge June 11 June 5 NC June 14 July 4
Count s
lTrop June 26 June 26 June 6 May 24 July 12
Ke r Ib re Viper ADV Viper ADV | Centurion (75 Roundup Viper ADV
pplic (400 mlac) +| (400 mlac) +| mlac) + Transorb | (400 mlac) +
Basagran Basagran | Amigo (200 (0.5L/ac) Basagran
Forte (145 Forte (145 ml/ac) Forte (145
June 26
mlac) + mlac) + July 1 mlac) +
UAN UAN Centurion UAN +
Viper ADV | (150mlac) +| Equinox (100
(400 mlac) Amigo ml/ac +
July 2 Merge)
Viper ADV
(400 mlac) +
Basagran
Forte (145
mlac) +
UAN
lorop July 27 NA NA July
Fungic Priaxor A3C5aop ° N A
Applic ( n
(180 mlac)
Har ves Sept 20 Oct 7 Sept 17 Oct 7 Oct 12
NA = not applied
NC = observation not <captured

ut



Table 3 Soi l test results from each trial |
Nitrate .
(| bssNN®J Outl o Scott Redve| Yorkt{lndian
OC15c(MBi n 10 |4 12 1b 20 I b 14 14 12 1b
180cm (

12in) 7o b

1%50cm (

24in) 12 1|4 30 Ib 24 | b 15 14 15 1|b
Tot al

06 0cm 29 | & 42 1| b 44 | bl 29 14 27 | b
(@4in)

Results,

Individual site treatment agronomic results and associated statistics for each treatment are shown
in the Appendix. For clarity of data interpretation, results of factorial analyses for each trial
location are presented in Tables 6 through 10.

Treatmenbf dry bean seed with rhizobium inoculant generally failed to provide a yield response
at any trial location excepting Indian Head (Table 10). AtlIndian Head some treatments
appeared to be influencing yield, with or without fertiizer N additons. Hewew clear

explanation of response is apparent. The N Charge peatis statistically higher yielding than the
control but N Charge + molasses and N Charge polymer treatments are not. It is not thought that
the addition of a sugar source or the commonigpsatl polymer technology should adversely

affect the rhizobium inoculant. The granular and dual inoculant treatments also appear to
positively influence yield. Treatment effects on yield for Indian Head are illustrated in Figure 1.
It is apparent thatie yields obtained at Indian Head were very low and statistical analyses
indicated a high coefficient of variation (CV). A higher CV in dry bean trials in Saskatchewan,
compared to other pulse, cereals or oilseed crops, is not unusual. These resbitlta exhi

variability between inoculant treatments and their variation may be a result of the very low yields
obtained. Yield obtained may also be a reflection of differing plant populations between
treatments. Indian Head results have not been rejectad;@sequence of its higher CV, based

on personal experience in dry bean trials and because of the strong significant influence of
fertiizer N additions. This site location exhibits the same N fertiizer response as all other
locations and Figure 1 clawiillustrates that fertiizer N applications increase and influence yield
to a far greater extent than did inoculation.

Inoculation of dry bean failed to positively influence dry bean yield at any remaining trial

location. The reason for the inabilty thie inoculant to influence dry bean yield cannot be
definitively answered within the limited observations/measurements undertaken within the scope
of this trial. Given the inherent soil N fertiity as revealed by soil testing procedures it is not
thought that the N levels at any site would be sufficiently high to inhibit rhizobia infection and
possible Nfixation. However the author suggests that the following are possible reasons;

1. Rhizobia strain specificity is known to occur within dry bean. Meguimat it is possible
that the strain of rhizobium leguminosarum bv. Phaseoli simply failed to form a symbiotic

O (



relationship with CDC Blackstrap dry bean. While developing commercial inoculant
formulations the author did experience this phenomena. Afispdizobium strain might

generally work in one market class type of dry bean but not in others. Further, specificity was
also found within market classes such that the strain might result in acceptaalédy in one
variety but not others.

2. The rhizobium within the inoculants may not have been adaptable to Saskatchewan soll
conditions. This regional adaptabilty is also known and is the reason inoculant companies often
screen soils for effective indigenous rhizobium strains to be used withins#ies market region

and where production oféhpulse commodity is highest.

Inoculation may have failed to influence dry bean yield in 2019 but the application of fertiizer N
certainly did. All trial locations obtained significant yield responsdkeaddition of fertilizer

N. This response highlights the inefficiency of the inoculant formulations evaluated. With
respect to seed yield, results from all sites indicate that supplemental fertiizer N is required to
optimize dry bean yield. At Outl&p the trial was irrigated and yields obtained at this location
generally doubled those obtained at the remaining dry land locations. The Outlook location has a
long-term history of dry bean production with the field on which the trial was conductedyhavin
had dry beans produced numerable times. Though not part of the trial protocol, plant roots were
exhumed from all unfertiized and fertiized control treatments and nodules were found on all.
Moreover, the red colour exhibited upon cutting nodules sigbey were performing active
biological N-ixation. These bacteria were from indigenous populations likely built up from
previous dry bean production and likely contributed to the high unfertiized yield obtained at
Outlook. However, even these indiges populations did not suffice to provide maximum

yields and a fertiizer N response occurred.

In general, inoculation did not directly influence any other agronomic measurement, at any trial
location. Nitrogen fertiizer additions tended to decreasedod! seed weight and increased
plant height. Sclerotinia (white mold) was not an issue at any site in 2019

The result of inoculation and N fertiizer additions on dry bean yield averaged across all 5 trial
locations is shown in Figure 2.

A summary of he combined all site analyses, and for the 4 dry land trials alone, for CDC
Blackstrap seedyield is presented in Table 11. Yield results indicate that, for all sites, the
average yield response to N fertiizer was 521 kg/ha (464 Ib/ac). However, etiveb this
project was to demonstrate dry bean production away from the traditional irrigated production
and into dry land production. Therefore if we exclude the Outlook site the average yield
response to N fertiizer increases to 690 kg/ha (614)b/&ecesently, Black dry beans are being
purchased at $0.75/kg ($0.34/lb) so the gross return of the fertiizer additions is approximately
$518/ha or $209/ac, easily an economic return for the fertiizer investment. The result of
inoculation and N fertiier additions on dry bean yield averaged across only the 4 dry land trial
locations is shown in Figure 3.

Some general observations and thoughts regarding the dry land production trials can be made;



. All sites were solid seeded and direct combined. \WHdevest loss assessment was
beyond the scope of the study (given the finances), all sites report that harvest losses were
deemed minimal.

. Direct combining of dry beans is likely only possible at this time with the Black market
class variety CD@lackstrap which is a Type Il plant structure with pods that may initiate high
enough on the plant stem to faciltate direct combining or swathing.

. Seed weights obtained at WARC (Scott) were very low and might limit market

acceptance, additional work sheb be conducted in this region in order to ascertain if this is a
function of the trialing season or potentially problematic to the region.

. It is reasonable to believe roling of the dry beans after seeding wil assist harvest
management by faciltatingpod clearance. On heavy textured, such as at Indian Head, roling

can be a challenge for dry bean. Seed bed conditions need be ideal and packing pressure be light
enough to minimize possible compaction issues.

Table 6. 1CDC (Outlook) Dry BeanYield & Agronomic Observations as Influenced by N Fertilizer and

Inoculant.
L/ 5/
i ) X ) ,ASTER tf Iy
¢NBIF 0YSyYyu { SSR 2 KA { a1y
gSA3Iflalddg a2t |l SAFOLIH I
13k | ftok|63IYkm| 0RFZogpd 600Y| k YO
bAUNRISY CSNIUAfAI SNI! LIJLJI AOFLUA2Yy ofoa bkl Ov
0 2651 2365 225 105 0 37 29
80 3142 2802 225 107 0 39 31
Fertilizer LSD (0.05) 247 220 NS 0.4 NS 1.7 NS
CV(%)| 14.5 14.5 2.0 0.6 0 7.4 22.1
Ly20dzt | yu
Control 2829 2523 225 106 0 38 30
N Charge peat 3008 2683 225 106 0 39 29
N Charge peat + molasses 3046 2717 225 106 0 38 31
N Charge polymer 2868 2558 226 106 0 39 29
PRIMO GX2 granular 2782 2481 224 106 0 37 29
N Charge + PRIMO GX2 2846 2538 228 106 0 38 31
Inoculant
LSD (0.05) NS NS NS NS NS NS NS
bAUNRIASY CSNIUAfAI SNJE Ly2O0Odzt |
LSD(0.05)] NS | NS | NS | NS NS NS NS

NS = not significant



Table 7. WARC (Scott) Dry Bean Yield & Agronomic Observations as Influenced by N Fertilizer and

Inoculant.
21 w/
CASER tfFy
¢CNBFGdYSyi { SR 2 KA { Gy
gSAdIlal Gdgd a2t |l SAFoLIXI
13k|tok|63IYkmM 0RFgogpd 60Y| «k YO
bAUNRISY CSNIUAfAI SNIJ! LIJLJI AOFUA2y ofoa bkl Ov
0 1324 1181 169 103 0.04 27 18
80 1983 1768 161 99 0.25 34 14
Fertilizer LSD (0.05) 112 100 2.7 1.0 0.2 2.0 2.8
CV(%)| 11.5 11.5 2.8 1.7 229 11.1 30.6
Ly20dzt | yu
Control 1666 1486 168 102 0.25 29 18
N Charge peat 1617 1442 165 101 0.13 31 15
N Charge peat + molasses 1663 1483 164 101 0.13 30 15
N Charge polymer 1686 1503 164 101 0.13 34 17
PRIMO GX2 granular 1674 1493 165 102 0.25 30 13
N Charge + PRIMO GX2 1613 1439 165 101 0 30 17
Inoculant
LSD (0.05) NS NS NS NS NS NS NS
bAGNRISY CSNIATAT SNIE Ly2Odz I
LSD(0.05\] NS | NS | NS | NS NS NS NS

NS = Not Significant




Table 8. SERF (Redvers) Dry Bean Yield & Agronomic Observations as Influenced by N Fertilizer and

Inoculant.
{ 9wC
) A CASER tfFy
¢CNBFGdYSyi { $SR , 2 KA( { Gy
gSAIlal ddg a2t |l SAFoLIN I
13k|tok|63IYkmM 0RFgogpd 60Y| «k YO
bAUNRISY CSNIUAfAI SNIJ! LIJLJI AOFUA2y ofoa bkl Ov
0 1381 1229 198 97 0 28 25
80 1746 1554 191 96 0 31 28
Fertilizer LSD (0.05) 121 108 5.2 NS NS 1.2 NS
CV (%) | 13.2 13.2 4.6 1.4 0 7.1 24.7
Ly20dzt | yu
Control 1695 1509 197 97 0 30 30
N Charge peat 1570 1397 199 96 0 29 25
N Charge peat + molasses 1558 1386 196 96 0 29 29
N Charge polymer 1593 1418 195 97 0 29 24
PRIMO GX2 granular 1450 1290 189 95 0 30 23
N Charge + PRIMO GX2 1514 1348 193 97 0 29 27
Inoculant
LSD (0.05) NS NS NS NS NS NS NS
bAGNRISY CSNIATAT SNIE Ly2Odz I
LSD(0.05\] NS | NS | NS | NS NS NS NS

NS = Not Significant

NC = Observation Not Captured




Table 9. ECRF (Yorkton) Dry Bean Yield & Agronomic Observations as Influenced by N Fertilizer and

Inoculant.
9/ wC
) A CASER tfFy
¢CNBFGdYSyi { $SR , 2 KA( { Gy
gSAIflal ddgd a2t |l SA3oLXI
13k|tok|63IYkmM 0RFgogpd 60Y| «k YO
bAUNRISY CSNIUAfAI SNIJ! LIJLJI AOFUA2y ofoa bkl Ov
0 973 866 200 105 0 41 32
80 1885 1677 210 105 0 46 39
Fertilizer LSD (0.05) 166 148 3.6 NS NS 2.3 4.5
CV(%)| 19.8 19.8 3.0 1.5 0 8.9 21.4
Ly20dzt | yu
Control 1372 1221 203 105 0 44 35
N Charge peat 1447 1288 207 105 0 44 30
N Charge peat + molasses 1266 1127 206 104 0 41 34
N Charge polymer 1341 1194 204 104 0 43 39
PRIMO GX2 granular 1454 1294 205 105 0 43 40
N Charge + PRIMO GX2 1694 1508 206 105 0 48 39
Inoculant
LSD (0.05) NS NS NS NS NS 3.9 NS
bAGNRISY CSNIATAT SNIE Ly2Odz I
LSD(0.05\] NS | NS | NS | NS NS NS NS

NS = Not Significant




Table 10. IHARF (Indian Head) DryBean Yield & Agronomic Observations as Influenced by N Fertilizer and
Inoculant.

LI !wC
) A CASER tfFy
¢CNBFGdYSyi { $SR , 2 KA( { Gy
gSAIflal ddgd a2t |l SA3oLXI
13k|tok|63IYkmM 0RFgogpd 60Y| «k YO
bAUNRISY CSNIUAfAI SNIJ! LIJLJI AOFUA2y ofoa bkl Ov
0 174 155 220 110 0 22 22
80 998 890 224 113 0 30 23
Fertilizer LSD (0.05) 70 62 NS 0.2 NS 1.0 NS
CV(%)| 20.3 20.3 12.9 0.4 0 6.3 19.9
Ly20dzt | yu
Control 484 432 228 110 0 25 20
N Charge peat 620 553 214 111 0 26 26
N Charge peat + molasses 533 475 211 111 0 26 23
N Charge polymer 526 469 227 112 0 27 18
PRIMO GX2 granular 641 572 215 112 0 27 21
N Charge + PRIMO GX2 712 635 239 112 0 25 27
Inoculant
LSD (0.05) 121 108 NS 0.4 NS NS 4.5
bAGNRISY CSNIATAT SNIE Ly2Odz I
LSD(0.05] S | S | NS | NS NS NS NS
S = Significant

NS = Not Significant



Table 11. Dry Bean Combined Site Yields: Effect of Inoculation and N Fertilization, 2019.

- 1 r'ft p {AGY n 5NE [FYR {
[ 20FUA2Y KEN —ASTR ASTR
CNRAFt {AGS 1 IKKI fokl O 1 3IKKF fokl O
ICDC - Outlook 2896 2583 - -
WARC — Scott 1653 1475 1653 1475
SERF — Redvers 1563 1391 1563 1391
ECRF — Yorkton 1429 1272 1429 1272
IHARF— Indian Head 586 523 586 523
Location LSD (0.05) 113 101 92 144
vV (%) 17.4 17.4 15.5 15.5
bAGNRISY CSNIATAT SNI!T LILIX AOFGAZY 06fod bkl OO0
0 1365 1217 963 858
80 1886 1681 1653 1472
Fertilizer LSD (0.05) 72 64 81 72
Ly20dz [ ya
Control 1589 1416 1305 1162
N Charge peat 1620 1444 1314 1170
N Charge peat + molasses 1616 1440 1255 1118
N Charge polymer 1568 1398 1286 1146
PRIMO GX2 granular 1675 1493 1305 1162
N Charge + PRIMO GX2 1686 1502 1383 1232
Inoculant
LSD (0.05) NS NS NS
[ 20 OMAWRESY CSNIAfAT SNI ! LILIXE AOFGA2Y LYy G4SN
LSD (0.05) | S | S | S | S
[201 A2y E Ly20dzfl yd LYyGSNI OGAzZY
LSD (0.05) NS NS | NS NS
bAUNEISY CSNJIE tLAY DNdz LI AOY @ARIYOU A 2 Yy
LSD (0.05) | NS NS NS | NS
[ 2OF DAZDWEHSY CS NIE fLAY 20azl LA AOY B3 RIYOUAZY
LSD (0.05) | NS | NS | NS | NS
S = Significant

NS = Not Significant



Figure 1. Dry Bean Yield Response to Inoculation & N Fertilization — Indian Head, 2019
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Figure 2. Combined 5 Site Dry Bean Yield, Effect of Inoculation and N Fertilization, 2019.
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Figure3. Combined 4 Dry Land Site Dry Bean Yield, Effect of Inoculation and N Fertilization, 2019.
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Conclusions and Recomme ndations

Inoculation failed to provide yield or agronomic benefits to dry beans in this trial. Itis suspected
that the strain of rhizobium leguminosarum bv. Phaseoli provided in the inoculant formulations
used in the studwere either inefficient in forming an effective symbiotic relationship with the
CDC Blackstrap variety used in the study or the strain was unable to thrive and multiply under
Saskatchewan soil/climatic conditions. Application of fertiizer N, such teatdmbination of

soil available N (660cm depth) plus fertiizer N (nutrient) equaled 80 Ib N/ac significantly
increased grain yield and tended to produce taller plants which may faciltate harvest
management. It is recommended that producers view Mzéerias their primary nutrient source

for dry bean production. An inoculant, if available, can be used as an insurance but is unlikely to
provide optimal Nfixation to optimize yield goals.

This study demonstrated the feasibility of producing CDC Blaagstiry bean under dry land
conditions utiizing a sold seeded production system. Should further investigations also
demonstrate this potential then dry bean production could expand considerably beyond the
present acreage. This pulse could be an atieenéor the moister regions of the province where
root diseases have impacted other pulse crops.

Addttional research projects such as the following are suggested,;

. Further N fertiizer studies are warranted, rates should continue beyond those timsed
study. Within these studies sclerotinia should be closely assessed, as well as pod clearance.

. Seeding rate trials would have merit and value.

. Seeding date trials should be geographically evaluated with attention to soil temperatures,
plant pgulations and pod clearance.

. Further regional adaptabilty trials should be considered, certainly the entire black soil
zone of Saskatchewan should be assessed.

. As dry beans are poor competitors until canopy closure, weed control options under solid
seeded production should be assessed.

. Within all trials where dry bean is either direct combined or swathed, harvest losses and
seed quality should be assessed.

. Should dry bean inoculants be made available then;

0 Producers should view such products sicafly unless regional independent thpdrty

efficacy results are provided. Regardless, N fertiizer supplementation wil be required.

o] Consideration should be given to secure funding for organizations such -afsRA\gri
facilties to maintain an annugbilse inoculant trials for suitable pulses within their local
whereby all commercial and psommercial inoculant products can be compared for efficacy.

. An economic investigation either by the Ministry of Agriculture or the University of
SaskatchewaAg, Econ., should be undertaken to investigate such aspects as crop insurance/risk



management options, lack or perceived lack, of buyer interest within Saskatchewan, production
contracts and marketing agreements presently available, market barriersiie goasquality
dry bean, accessibiity and availabilty of CDC varieties (closed loop systems?), etc.
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I LIWSYRAOSA
Individual triallocation agronomic responses and associated statistical results for individual treatments
are shown in Tables 12 through 16.

Table 12. ICDC (Outlook) Dry BeanYield & Agronomic Observations, RCBD Analyses, 2020.

Seed White
Yield Yield Weight Maturity | Mold | Height | Plant Stand
Trt | Description kg/ha | lbs/ac | (gm/1000) (days) (0-5)| (ecm) | (plants/m2)
1 Uninoculated — 0 N/ac 2601 2320 224 106 0 37 29
2 | NChargepeat—ON/ac | 2947 | 2629 224 105 0 36 27
g | NChargepeat+ 2769 | 2470 227 105 0 38 28
molasses — 0 N/ac
4 | N Chargepolymer -0 2531 | 2258 227 105 0 38 28
N/ac
5 | PRIMOGX2granular—0 | 04 | 551y 223 105 0 36 30
N/ac
g | NCharge+PRIMOGX2— | ,c g | 5309 227 105 0 38 32
0 N/ac
7 | Uninoculated —80 N/ac | 3056 | 2726 226 107 0 33 32
8 | N Charge peat—80N/ac | 3069 | 2737 226 107 0 42 31
g | NChargepeat+ 3323 | 2964 222 107 0 39 35
molasses — 80 N/ac
10 | N Chargepolymer =80 | o, | Hocg 224 107 0 40 30
N/ac
PRIMO GX2 lar—
11 granuiar 3083 | 2750 226 107 0 39 28
80 N/ac
1p | NCharge+PRIMOGX2— | 311, | 5756 228 107 0 38 30
80 N/ac
LSD (0.05) | NS* | NS* NS 0.0001 NS NS
V(%) | 145 | 145 2.0 0.6 7.4 22.1

NS = not significant
NS* = not significant at P<0.05 but significant at P<0.10



Table 13. WARC (Scott) Dry BeanYield & Agronomic Observations, RCBD Analyses, 2020.

Seed White
Yield | Yield Weight | Maturity | Mold | Height | Plant Stand
Trt | Description kg/ha | lbs/ac | (gm/1000) | (days) (0-=5) | (cm) | (plants/m2)
1 Uninoculated — 0 N/ac 1334 | 1190 171 103 0 26 18
2 N Charge peat — 0 N/ac 1298 | 1157 170 104 0 28 19
3 | NChargepeat+ 1243 | 1109 169 104 0 26 15
molasses — 0 N/ac
4 | NChargepolymer -0 1352 | 1206 167 104 0.3 32 20
N/ac
5 | PRIMOGX2granular—0 | 13,c | 114, 171 104 0 27 13
N/ac
¢ | NCharge+PRIMOGX2— | 139, | 1549 165 102 0 27 20
0 N/ac
7 | Uninoculated — 80 N/ac | 1999 | 1783 164 100 0.5 32 18
8 | N Charge peat— 80 N/ac | 1937 | 1728 160 98 0.3 35 12
g | NChargepeat+ 2083 | 1858 160 98 0.3 35 15
molasses — 80 N/ac
N Ch | _
10 | NChargepolymer =80 | 0 | 1e01 161 99 0 35 15
N/ac
11 | PRIMOGX2 granular=" 1 , 3 | 1804 159 99 0.5 34 13
80 N/ac
N Charge + PRIMO GX2 —
12 arge 1835 | 1637 165 100 0 34 13
80 N/ac
LSD (0.05) | 273 | 244 6.7 2.5 NS 4.9 NS
V(%) | 115 | 11.5 2.8 1.7 229 | 11.1 30.6

NS = not significant




Table 14. SERF (Redvers) Dry Bean Yield & Agronomic Observations, RCBD Analyses, 2020.

Seed White
Yield | Yield Weight Maturity | Mold | Height [ Plant Stand
Trt | Description kg/ha | lbs/ac | (gm/1000) | (days) | (0—-5)| (cm) | (plants/m2)
1 | Uninoculated—0N/ac | 1525 | 1357 197 97 0 28 30
2 N Chargepeat—0N/ac | 1371 | 1221 209 97 0 28 21
3 | NChargepeat+ 1403 | 1248 | 199 97 0 29 27
molasses — 0 N/ac
4 N Charge polymer — 0 1376 | 1224 197 96 0 28 23
N/ac
s PRIMO GX2 granular— 1197 | 1065 189 96 0 28 22
0 N/ac
2
6 N Charge + PRIMO GX 1415 | 1260 199 98 0 27 27
— O N/ac
7 Uninoculated — 80 1866 | 1661 196 98 0 32 29
N/ac
8 N Charge peat — 80 1769 | 1574 190 96 0 31 30
N/ac
g |NChargepeat+ 1713 | 1524 | 193 9 0 30 31
molasses — 80 N/ac
10 N Charge polymer — 80 1811 | 1612 193 98 0 31 26
N/ac
1 PRIMO GX2 granular— 1703 | 1515 189 95 0 31 25
80 N/ac
1 N Charge + PRIMO GX2 1613 | 1436 186 96 0 31 28
— 80N/ac
LSD (0.05) | 296 264 NS* NS 3.0 NS
V(%) | 13.2 | 13.2 4.6 1.4 7.1 24.7

NS = not significant
NS* = not significant at P<0.05 but significant at P<0.10
NC = observation not captured



Table 15. ECRF (Yorkton) DryBeanYield & Agronomic Observations, RCBD Analyses, 2020.

Seed White
Yield | Yield Weight | Maturity | Mold | Height | Plant Stand
Trt | Description kg/ha | lbs/ac | (gm/1000) | (days) (0-=5) | (cm) | (plants/m2)
1 Uninoculated — 0 N/ac 851 757 197 104 0 39 32
2 N Chargepeat—0N/ac | 1195 | 1064 206 106 0 43 23
3 | NChargepeat + 773 | 688 204 104 0 38 32
molasses — 0 N/ac
g4 | NChargepolymer—=0 | oo | o5o 195 104 0 a 39
N/ac
5 | PRIMOGX2granular=01 o)) | 35 198 105 0 39 37
N/ac
g | NCharge+PRIMOGXZ | o) | 4935 199 104 0 46 32
— 0 N/ac
7 Uninoculated—80 N/ac | 1894 | 1686 210 105 0 48 37
g | N Chargepeat—280 1698 | 1511 208 105 0 45 37
N/ac
N Ch +
9 Charge peat 1759 | 1566 207 104 0 43 37
molasses — 80 N/ac
10 | N Chargepolymer —80 | (o | 15y 212 103 0 45 39
N/ac
11 | PRIMOGX2 granular— | 0/ | 1855 211 105 0 48 43
80 N/ac
1 | NCharge+PRIMOGX2 | 110 | 1gg3 213 106 0 50 39
—  80N/ac
LSD (0.05) | 408 | 363 8.7 NS 56 NS*
V(%) | 19.8 | 19.8 3.0 15 8.9 21.4

NS = not significant
NS* = not significant at P<0.05 but significant at P<0.10




Table 16. IHARF (Indian Head) Dry Bean Yield & Agronomic Observations, RCBD Analyses, 2020.

Seed White
Yield | Yield Weight | Maturity | Mold | Height | Plant Stand

Trt | Description kg/ha | lbs/ac | (gm/1000) | (days) | (0—5) | (cm) | (plants/m2)

1 | Uninoculated—0N/ac | 212 | 189 215 110 0 21 20

2 N Chargepeat—ON/ac | 94 84 217 110 0 21 23

3 N Charge peat + 163 145 221 110 0 21 24
molasses — 0 N/ac

4 N Charge polymer -0 166 148 236 110 0 23 19
N/ac

c PRIMO GX2 granular— 194 173 213 110 0 23 22
0 N/ac

6 N Charge + PRIMO GX2 213 190 292 110 0 20 28
— 0 N/ac

7 Uninoculated — 80 756 | 674 242 111 0 30 18
N/ac

8 N Charge peat — 80 1146 | 1023 210 113 0 30 29
N/ac

9 N Charge peat + 903 806 200 113 0 31 22
molasses — 80 N/ac

10 N Charge polymer — 80 885 790 219 113 0 30 18
N/ac

1 PRIMO GX2 granular— 1089 | 971 216 113 0 31 20
80 N/ac

1, | NCharge+PRIMOGX2 | | 557 113 0 30 26
— 80 N/ac

LSD (0.05) | 171 153 NS 0.6 2.3 6.4
CV (%) | 20.3 | 20.3 12.9 0.4 6.3 19.9

NS = not significant
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Abstract/Summary:

In 2019 trials were conducted at Yorkton, Redvers, Indian Head, Swift Current, Scott, Outlook,
Prince Alert and Melfort tacompare the vigor and yield performance of various lotia o+
savedwheat seed relative to the same varieties of certified Seedl lots were compared with

and without seed treatment to determine the impact of seed treatment on seed lots of differing
quality. Positive effects of seed treatment on emergence, seedling vigor, and grain protein were
observed at Swift Current. Howevydihere were a couple instances at Yorkton and Indian Head
where seed treatment adversely affected yield. In most instances seed treatment did not affect
emergence, seedling vigor, yield, or grain protein of wheat.

Overall, seed quality was very good fatlp farm saved seed and certified seed lots. However,
levels of seed borne disease tended to be more variable osdsed seed. One seed lot of
farm-saved seed had tofalisariumlevels beyond acceptable levels. Despite this, the overall
vigor of farmsaved seedeed It were no different from certified sedeewsignificant
differences in emergence, seedling vigor, yi@idgrain protein were observiédtween planting
farm-saved seed and certified sedd.a result, growingarm-saved seed would havedn more
economical because of the added cost of purchasing certified seed.

While the study found there were no production risks from growing-fawved seed in 2019,
there is still value in purchasing certified seed as this assures quality (true tfotyged users
and allows for the introduction of better genetics to help the farm stay competitive.

Project objectives:

1 To compare the vigor and yield performance of various lofarafrsavedvheat seed
relative to the same varieties of certified seed.

1 To determine the degree to wiiseed treatmeman improve the vigor and yield
potential offarm-savedand certifiedseed lad of wheat.

Project Rationale:

While the yield loss from growingased seed from hybrid crops such as céarudes been well

documented, little research has compared yields between certifiddranslavedseedor wheat

in western Canad#&.roducers of cereal grains are free to retain seed for platiritbeir own

farm. This retained seed is commonly referted a ss & ¥ ead ms e ®ekpite thed= S S)
guaranteed quality of certified seed, a phone survey of 800 producers in 2004 determined
approximately 70 to 80% of cereal acres in western Canada were seedizaivwitiavedseed.
Producers cited “reduced costs” and “knowing
Farmsavedseed is typicaly a cheaper seed source than certified seedyead3tudy in

Alberta between 2003 and 2016 found the average price premium for certified wheat seed over

FSS was $3.75/Bueven when assuming a 1.5 bu/ac yield benefit from using a asstyof

certfied seedT o be f air, the Canadian Seed Growers’'
yields when discussifhQer“tifa ede rsteiefdi eeds adJv amathd
type” meaning it has rdevelopdadrbetide braeddr. Thishhelps githnet i ¢



“quality assurance” for the end users which i
toward a value chain model. In addttiom, t be “certi fied”, seed must
germination and freedomdm impurities, which are determined by an officially recognized
third-party agency Finally, it is important to support a system that ensures the development of
new varieties to keep Canadian wheat producers globaly competitive. The exact form of this
sypport is currently under debate.

Many producers believéhey are capable of producing qualty FSS which is comparable to

certified seed. Producers will typically grow FSS feB gears and then purchase certified seed

to introduce bettegeneticsto the firm. This may prove to be true for many producers in

Saskatchewan as past studyhwvinter wheat in central Oklahoma found FSS could often

perform as well as certified seddbwever, the relative comparison changed between years in

their study.In 2003, hey observed 9 out of Farmsavedseed lotswere inferior for grain

production compared to the best certified seed sodrceontrastonly 2 out of 27farm-saved

samples were inferioin 2004 and only 4 out of 17 were inferior in 2009.he authors awluded

“t hat if farmers use quality <controlfarnmeasur es
savedvheat seed can produce forage and floain yie
ensure quality seed is being planted, seed must bawesgtfor testing.

There are a number of seed labs, which offer vigor testing and disease screening to help
producers determine the suitability ofeed lot for seeding/igor tests are superior to the
standard germination test as they will give a better indication of crop emerge retecsngyth
under adverse conditions. A fungal screen can detertmn@resence of a number of seethe
pathogens that can also affseedvigor. Low vigor seed las with high fungal screens can be
retested to determine if seed treatment can improve “vi§ered treatment will often improve the
vigor of aseed lotby 10%.However, the level of sebdrne diseasmay help to determine if
locaing a betteseed lotwould be advisable.

The qualty offarm-savedseedla$ are likely to be more variable than certified seed which must
meet exacting standards. The intent of this proposal is to randomly compare the vigor and yield
potential of ISS relative to certified seed in Saskatchewan over the next 3 yiderdntent is to

sample as many FSS and certified seed lots as possible. In the first year of this study, 24 different

seed lots of FS®ere compared against the same varieties of 24 eliffeseed lots of certified
seed.

'Clayton, G. W. , Brandt , S. , Johnson, E. N. , O’ Donovan,
H.R., Vera, C., and M. Hartman. 2009. Comparison of Certified andSawad Seed on Yield and Quality
Charateristics of Canola. Agron. J. 101: 158338

https://www.cropweek.com/presentations/2005/ssga.pdf

*Overview of Certified Seed arfthrmsavedseed, March 2018. Economics and Competitiveness Branch. Alberta
Government.
https://wwwl1.aric.gov.ab.ca/$Department/deptdocs.nsf/alllecon15976/$FILE/Overview%200f%20Certified%20Se
ed%20and%20Farmer%20Saved%20Seed%20l1.pdf

“The Certified Advantage
https://seedgrowers.carffaers/thecertified-advantage/



https://www.cropweek.com/presentations/2005/ssga.pdf
https://www1.agric.gov.ab.ca/$Department/deptdocs.nsf/all/econ15976/$FILE/Overview%20of%20Certified%20Seed%20and%20Farmer%20Saved%20Seed%20II.pdf
https://www1.agric.gov.ab.ca/$Department/deptdocs.nsf/all/econ15976/$FILE/Overview%20of%20Certified%20Seed%20and%20Farmer%20Saved%20Seed%20II.pdf
https://seedgrowers.ca/farmers/the-certified-advantage/

SWhat is Canadian Certified Seed?
http://seedgrowers.ca/segtbwers/whais-canadiarcertified-seed/

®Edwards, J.T.and E. G. KrenzerZD06. Quality oFarmsaved/Nheat Seed is Variable in the Southern Great
Plains. Online. Crop Management doi:10.1094/2006053101-RS

'What is a Fungal ScreenTM for Cereals? 20/20 Seed Labs
https ://www.2020s eedlabs.ca/isi-fungals creerfor-cereals/

Methodology:

The trial was setup as2aby 3 by 2 factorial in a randomized complete block design with 4

replicates. Thelpt size, row spacing, and fertiizer application techniques for seeding varied
between locations depending on equipment used. The combined famatialents are listed in

Table 1below. The targeted seeding rate and date were 300 s&adtim the frst three weeks

in May. The ideal seeding depth was targeted at 1 inch. Seed treatment was applied shortly
before seeding. Seed treatments varied between location and the exact product used can be found
in Table 2 along with dates of operation. Nitrogphpsphorus, potassium and sulphur were
applied at each | ocation as basedSobtestrssals | t es
for each site are found in Table 5.

Table 1.Tr eat ment | i st -sdvedrSeed WHe8t (Ttiticlian mestvianr m
perform as well as Certified Seed in Sa
Trt # Seed treatment Variety pairing Seedtype

1 Untreated A Certified

2 Untreated A Farmsaved Seed

3 Untreated B Certified

4 Untreated B Farmsaved Seed

5 Untreated C Certified

6 Untreated C Farmsaved Seed

7 Treated A Certified

8 Treated A Farmsaved Seed

9 Treated B Certified

10 Treated B Farmsaved Seed

11 Treated C Certified

12 Treated C Farmsaved Seed



http://seedgrowers.ca/seed-growers/what-is-canadian-certified-seed/
https://www.2020seedlabs.ca/what-is-a-fungal-screen-for-cereals/

Table 2. Dates of operations in 20%orthe* Can -Favend Seed Wheat Perform as wel
Activity | T Date----omrmmmrmrmn e
Indian Melfort Outlook Prince Redvers Scott Swift Yorkton
Head Albert Current
Preseed May 12 May 24 N/A N/A N/A May 19 May 13 N/A
Herbicide Glyphosate | Glyphosate Glyphosate RT540
Application (540 540 (1L/ac)| (0.67 L/ac)
0.5L/ac) + + AIM (35
Heat LQ ml/ac)
(21mL/aqg +
Merge
(400mL/ec)
Seeding& Ma_y 7& May _23 & | May _14 & May 23 & Ma_y 6 & Ma_y 14 & May 16 May 7 and 8
Seed Raxil PRO C;rwser C_:rwser Raxil PRO | Raxil PRO | CruiserMax & _&
treatment Vibrance Vibrance | (325mL/100 x Cereal Qrwser Cru!serMax
applied Quattro Quatro 825 | kg seed) Vibrance | x Vibrance
(325mL/ ml/100 kg Quattro
100kg seed see( (325
ml/100kg
seed)
Emergence June 4 June 21 June 14 June 12 June 5 June 5 June 7 May 30
Counts
Vi June 4 July 12 June 20 July 11 N/A June 27 June 12 ang
gour
Rating Junel9
In-crop June .17 Junq 27th June 10 June 27 | June ‘10 Jung 26 June 12 June 12
Herbicide OcTTain + Axial Bnge_- Il'& Stelar A Buct_rll M + Axial Varro Prestige
Applicati Simplicity (0.5L/aq Simplicity | (florasulam | Clodinafop | (0.5L/ac) +| (200mlag 3 25’
pplication : une
July 4 21 gm/ac 2.59/L, Buctril M + Octane MCPA
Prestige XC fluroxypyr (0.4L/ag @ | (450mlag July 3’
(A@ 100 g/L) @ 10gpa + Agralo0 MCPA
0.13L/ac & 1L/ha) + B (0.25 lag
B@ (MCPA 600




0.6L/ac) g/L) @ 900
mL/ha
In-crop July 9 N/A July 15 N/A July 12 N/A N/A July 3
Fungicide Prosaro Caramba Caramba Acapela
Application (400 mL/ac) (200ml/ac)
Lodging N/A Oct9 N/A N/A N/A Aug 26 Aug 20 Sept 3
Rating
Desiccant Aug 28 N/A N/A Sept 5 N/A Sept 6 N/A Sept 3
Glyphosate Glyphosate Heat LQ Roundup
(2.67L/ha) (41.8 Transorb
mL/ac) + (0.66 L/ac)
Roundup
540
(0.67L/ac) +
Merge
(0.2L/ac)
@10gpa
Harvest Sept 6 Oct9 Sept 24 Oct1 Aug 29 Sept 16 Aug 27 Sept 16




Results:

Table 5.Soil Test Nitrate Levels for eaddcation.

Nitrate Levels | Indian | Melfort | Outlook | Prince | Redvers| Scott Swift Yorkton

(Ibs NOs-N/ac) | Head Albert Current

0-15cm (G6in) |16 9lb/ac |8Ib/lac |17 29 Ib/ac | 14 28 Ib/ac | 14 Ib/ac
lb/ac Ib/ac Ib/ac

1530cm (6 10 Ib/ac 12

12in) Ib/ac

1560cm (6- 39 10 Ib/ac 42 Ib/ac | 18 225 Ib/ac| 18 Ib/ac

24in) Ib/ac Ib/ac

Total 0-60cm |55 18 Ib/ac 71 Ib/ac | 32 253 Ib/ac| 32 Ib/ac

(0-24in) Ib/ac Ib/ac

Total 0-30 cm 19 Ib/ac 29

(0-12in) lb/ac

Site Establishment

Overall, sites were wedstablished but wheat seedling emergence, yield and grain protein varied
substantially between locations. Whileesling ratefor eachseed lot werbased on 1000 kernel
weight and vigor to achieve 300 live seeds/onop emergence varied substantiallytween

locatiors. Crop emergence at Indian Hedéklfort, Outlook, Redvers, Scott, Swift Current

Yorkton and Prince Alberaiveragd355, 180, 204, 234, 229, 191 27and 82plants/n,
respectively.The very poor emergence rate at Prince Albert was the @fqubor soil moisture
condttions. Overall wheat yields varied from a high of 6081 kg/ha (90 bu/ac) at Yorkton to a low
of 2128 kg/ha (32 bu/ac) at Swift Currefhe rest of the sieyielded wel, eveRrince Albert

where crop emergence was low. Avergigdds were 3931547Q 4296, 3796, 4395 and 4794

kg/ha at Indian Head, Melfort, Outlook, Prince Albert, Regwa1d Scott, respectively. Not
surprisingly, average grain protein was very high at Swift Current (19.9%) were yield was very
low. Protein waslao relatively high atIndian Head (15%jor theremaining sitesgrain protein
ranged within 12 td4%.

Effects of Seed Treatment

The seed treatment used varied between locafibable 2) Raxil PRO was used at Indian Head,
Prince Albert and Redvers. Cruiser Vibrance Quattro was used at Melfort, Outouk Swift

Current. CruiserMax Vibrance was used at Yorkton and Cruiserk&ereals was use at Scott.

In most cases, seed treatment did not significantly affect emergence, plant vigat,ywld or

grain protein. However, there were a few instances where seed treatments had significant effects
Seed treatment proved to have beneficial effects at Swift Current, where emergence (Tables 6
and 7) and plant vigor based on visual assessmeakde€ 9 and 10) were significantly

increased. While the use of seed treatment did not significantly affectyield (Tables 12 and 13) at
Swift Current, it did significantly increase grain protein (Tables 15 and 16). Why protein
increased is not clear. Inmwast, some negative effects of seed treatment were observed at
Redrers, Yorkton, and Indian HeaSeed treatment significantly reduced emergence from 243 to




225 plants/rh at Redvers (Table 7) and significantly reduced yield at Yorkton by 3.2% (Table
13). At Indian Head, there was a significant interactimtween variety and seed treatment as
seed treatment only significantly redutthe yield of thefarm-savedseed for the variet
comparison (Table 14). In the absence of disease pressure or coralitimhgive to disease
development, the authtias notedletrimental effects of seed treatmefithis may be the result

of uneven application of produtd seedThe germination of seeds receiving excessive amounts
of seed treatment can be adversely affec&skd treatment is typicaly applied at research farms
in small batches using a cement mixer at most locatidfisle every effort is made to apply the
seed treatment evenly to settd resultwasnot likely as uniform asan be accomplished lay
commecial seed treateHowever, seed treatment for the most part didsigtificantly affect

yield in this study

Varietal Comparisons

In total, the study compared 24 different seed lots of certified seed against 24 different seed lots
of FSS. To be fair, goparisons between certified and FSS were grouped together by variety to
create 3 varietal comparisons at each of the 8 locations. The varieties used in the varietal
comparisons varied between locations. Locations chose varieties based on local grower
prefaence. AACBrandonwas avery popular hard red sprinddRS) varietyin Saskatchewan

and was used in 13 of the 24 varietal comparisons. It was present at all foeatimpt Swift

Current wherelurum varietiesTranscend, AAC Spitfireand CDC Fortitudewvere used for the
varietal comparisonsTranscend waalsoused at RedversAAC Elie was afairly popular HRS
variety and was present at 4 locations. Cardale was present at 2 locations and Stettler only at
one. A complete list of the varietal comparis@isng with seed quality results are found in

Table 18. In order to be as representative ofirthestry as possible, each varietal comparison
between certified and FSS used a differesd lot A seed lotfor a variety at one location was
never used aga for a comparison at another sif@etermining difference between varietal
comparisons w&not an objective of this study and the few significant differences that were
detectel are not of any interest and wibt be discussed. The relative performaonteertified

seed against FSS is the main comparison of interest and will be discigsded

Certified vs FSS

Large differences in emergence rates between FSS and cestibeddat were not expected, as
seeding rates were adjusted for eseéd lotbasedn 1000 kernel weight and vigor to achieve

300 Ive seeds/fmat each location. Averaged across location, this resulted in comparable
emergenceates of 223 and 21ants/m for FSS and certifiedeed la, respectively. However,
emergence did vary greatbetween sites (Table 7). As noted earlier, overall emergence rates
were quite low at Prince Albert. Emergence rates between FSS and ceedgdbs did not
statistically differ at Ydkton, Prince Albert andlelfort. For the remaining sitethere were
interactions where emergence did differ between FSS and certified seed for some of the varietal
comparisons. However, these differences are not necessarily related to seed vigor as inaccuracies
in seeding rate to deliver the same number of seédsfmeach seed lot could also account for

small differences. Howevethe magnitude of these differences were not of agronomic
significance Overall, emergence between FSS and certified seedawmparable.



Based on visual ratings, seedling emergence &ertfied seed appeared morigorous at

Yorkton (Table 10)While the vigor difference was statistically significant it was only minor and
did not result in any detectable yield or protein differences later on. At Indian Head there was a
significart interaction. While certified seed appeared more vigorous for one of AAC Brandon
varietal comparisons, FSS appeared more vigorous for the AAC Elie varietal comparison. Again,
treatments which appeared more vigorous did not translate into improved yield ar protei
differences. Overall, there were few differences in observed seedling vigor between certified and
FSS and none of the difference that were observed resulted in greater yields.

In the majority of cases, yield and grain protdid not significantly diffe between certified and
FSSseedla$ (Tables 12, 13, 15 and 16). When averaged across location, certified seed yielded
4362 kg/ha (1.9 bu/ac)with a grain protein of 14.20%FSS wasiirtually identical, averaging
4361 kg/ha (@19 bu/ac) with a grain prein of 14.5%. There were a few instances where yield
did differ between certified and FS®ed los. At Indian Head, certified AAC Elie (Carietal
comparison) was significantly lower yielding by 7%t only for the untreated seed comparison
(Table 14).At Scott, averaged over seed treatmenttified AAC Elie (Bvarietal comparison)
significantly yielded 9% more grain with 1% higher protein (13.04% vs 12d¥#pared to

FSS Certified AAC Elie may have performed better as it had a higher vigor geroningest
result of 9%6 compared to 92% for the FSS (Table 18preover, the emergence for the
certified AAC Elie was in a more ideal range averaging 279 plahtsémpared to only 200
plants/m for FSS. These differences may have contributed to the Ipetttarmance of the
certified AAC Elie in this instanceAt Outlook, there was an interamti involving the protein
data.The grain protein of the certified AAC Brandon was almost significantly lower than the
grain protein of the FSS (12.58% vs 13.18%)tlherA-varietal comparison. In contrast, the
opposite result occurred for thevArietal comparison where certified AAC Brandon produced
significantly higher grain protein compad to FSS (13.2% vs 11.34%)hough not statistically
significant, the differaces in grain protein were aflection of yield differencediVhen certified
AAC Brandon had higher grain protein than FSS it also had lower yield @ndersa. The
difference in performancef AAC Brandon seed types between the A and B varietal
compari®ns at Outlookcannot be explained in terms of seed quality. The vigor and fungal
screens were all good and essentially the same between trseé&mliots Overall, yield and
protein did not frequently differ between certified and E88d ot considerig all 8 locations
This is not surprising as the qualty s#edn terms of germination, vigor and fungal screens
were verygood for both seed types in the vast majority of cases (Table 18).

Seed Lot Quality

The average germination for the certified a&BRvas 97% and 96.8%, respectively. Percent
vigor was also excellenof both and averaged 93.1% fartfied and 93.3% for FSS. Overall,
germination and vigor were virtually identical betwessred lot and did not differ significantly
based on a pairet-test. The Seed borngathogenic fungi whichverescreened foincluded:

1 Cochliobolis sativus- Seedling blight, foot and root rot or spot blotch (leaf blight)
1 Fusarium graminearum Head blight
1 Fusariumspp.— Seedling blight, root and crown rot, aneal blight



1 Pyrenophorapp.— Leaf blight (leaf stripe, net blotch and tan spot), and seedling blight
(oats)
1 Septoriaspp.— Leaf blotch

According to the 20/20 Seedhbslinc. website, seed treatment may not provide sufficient
control if infection with anyone disease is higher than 8% or if the total disease of 8rer m
pathogens is more than 12@nly oneseed lotof FSS used at Prince Albert exceeded these
criteria. The rest of the sedats were in good condition.

On average, the fungal screens fowadtified and FSS had 1.63 and 2.44% tdalsarium
species, respectively. This difference did not prove to be statistically signifipained T test
p=0.28). Total %usariumspecies did vary moreetweerseedots of FSS. Onseed lot of
FSSused at Ance Albert had 18% totefusariumspecies (Table 15). Despite the high fungal
screen for thisseed lat the vigor was stil 92% and the performance of $eied lotdid not
significantly differ from its certified counterpart in terms of either yieldorotein. This may not
have been the case if the seed had been planted under cold wet corféiteasum
graminearunthead blight) was detected insged lot ranging from 0.5 to 1.5%. These levels of
Fusarium graminearurare not of aginomic significance nlessFusariumhead blightis

already present in stubbl€ochliobolis sativugseedling blight, foot and root robr spot blotch)
was found in Zeed lab at 0.5% which is also of no agronomic significance. For the most part,
seedla of FSS were mostlgf good quality and comparable to certified. Recent years have
been relatively dry which is good for producing qualty s@é® may change as the study will
continue for 2 more years.

Conclusions and Recommendations

Positive effects of sedteatment on emergence, seedling vigor, and grain protein were observed
at Swift Current. In contrast, there were a couple instances were yield was significantly reduced
by seedtreatment at Yorkton and Indian Head. However, seed treatment did not affect
emergence, seedling vigor, yield, or grain protein of wheat in most cases.

Fungal screening afeed lad found only somewhat higher levels of sbethe disease on FSS.
However, there was orgeed lotof FSS with totaFusariumlevels beyond acceptable ldve
Despite this, the overall vigor of FS®ed Il werecomparable teertified seed antéw
significant differences in emergence, seedling vigor, yeidyrain protein were observed
between the seed typda.the few cases whed#fferences wersignficant, the observation did
not consistently favor the use of either certified or FSS. The results from this study would
indicate that producers using FSS that is 1 to 3 years removecé&dified were achieving
yields and grain proteisimilar to thoseusing certified seedin 201%he quality of seed used by
producers in 2019 was good for both seed types.

Growing FSS was more economical in this study because there was no yield or protein
advantage tgrowing certified seedhich is typicaly more expesive.However, there is value

in purchasing certified seed, to assure quality (true to type) for end users and to introduce better
genetics to the farm to stay competitive. Certified seed shoytdirobasedt a premium as



these assurancklave valueandthere is value in supporting a systeunere new genetics can be
developedand brought to the farto keep Candan producergylobally competitive. Exactly

how ths support wil continue is currently under debate. This study doesuggiesthat there

is no value in purchasing certified seed only that there were no production risks to growing FSS
during 2019. Growing FSS for a couple years between purchasing new certified varieties with
better genetics may prove to have lifdeoduction risk. This wouldcurrently appear to be the
approach of many producers as approximately 70 to 80% of cereal acres in western Canada were
seeded withFSSin 2004 based on a phone survey of 800 producers. Initial résusthis
studywould indicate thatvhea producers who use quality control measures simiar to those
required for certified seed can produce grain yield and protein comparable to that of certified
seedThis study will continue for 2 more years before final conclusions are made.

The trial wadoured at Swift Current on July 9 during WCA directors and staff tour (20

attendees) and on July 30 during Swift Current Crop Club tour (12 attendees). The trial was also
promoted on Swift Current’s Facebook page and
reaching thousands of listeners in southwest Saskatchewan. The trial was toured at Outlook

during their July 11 CSIDC Field Day which 200 producers and agronomists attended. Indian

Head toured the trial during their Indian Head Crop Management Field Dayyod6 (125

attendees).
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Table 6. Significance ofseed treatmentariety, andtype effects on wheat emergerate
multiple locations in 208

Emergence

I.H. | Melfort | Outlook | P.A. | Redvers| Scott S.C. Yorkton
Effect me e P-ValUESZ ---mmmmmmm e
Seed NS NS NS NS 0.014 NS <0.00001 NS
Treatment
S
Variety NS NS 0.013 NS 0.075 0.075 0.0034 NS
V)
SxV NS NS NS NS 0.016 NS NS NS
Type () NS NS 0.010 NS | 0.01 0.00065 0.088 NS
SxT NS NS NS NS NS NS NS NS
VXT 0.028 NS NS NS | 0.00087| <0.00001| 0.0017 NS
SXVXT NS NS NS NS 0.063 NS NS NS




Table 7. Main effects ofseed treatmentariety, and type of seeoh wheatemergenceat multiple locations in 2@L

Main effect Emergence
Indian Melfort Outlook Prince Redvers Scott Swift Yorkton All Sites
Head Albert Current Average
Seed Treatmern  —---m-mmmmmm s oo e PIANIS/ME === mm e e
Untreated 358 a 177 a 212 a 78 a 243 a 232 a 165 b 277 a 218
Treated 352 a 184 a 196 a 85 a 225 b 226 a 217 a 276 a 220
LSD NS NS NS NS 14.4 NS 14.7 NS --
Varietal
comparison
A 360 a 173 a 219 a 84 a 242 a 222 a 192 ab 272 a 220
B 351 a 189 a 168 b 8l a 222 a 239 a 206 a 279 a 217
C 355 a 179 a 224 a 80a 237 a 226 a 174 b 279 a 219
LSD NS NS 41.3 NS NS NS 18.5 NS --
Type
Farmsaved 349 a 179 a 225 a 90 a 243 a 241 a 185 a 272 a 223
Certified 361 a 181 a 182 b 73 a 224 b 217 b 197 a 281 a 215
LSD NS NS 32.8 NS 14.4 13.0 NS NS --




Table 8. Main effects ofseed treatmentariety, and type of seeoh wheatemergenceat multiple locations in 2@

Main effect Emergence
Indian | Melfort | Outlook | Prince | Redvers| Scott Swift Yorkton | All Sites
Head Albert Current Average
Main Effects =~ | e PIANYNF —-mmmmmmmmmmmm oo
1. Untreated A Certified 349 a 167a 243 ab | 75a | 250 abc| 223 cd| 174 cde 271 a 219
2. Untreated AFarmsaved| 379 a | 179a | 218 abc| 84 a 266 ab | 227 cd| 148 de 270 a 221
Seed
3. Untreated B Certified 369a | 167a | 203 abc| 106 a | 240 abcd| 284 a 180 cd 288 a 230
4. Untreated BFarmsaved| 348 a 190a 124 ¢ 54 a | 239 abcd| 208 cd| 170 cde 263 a 200
Seed
5. Untreated C Certified 338 a 185a 273 a 85 a 276 a 209 cd 130 e 273 a 221
6. Untreated GFarmsaved| 368 a | 172a | 212 abc| 65 a 186 e | 240 bc| 186 bcd 298 a 216
Seed
7. Treated A Certified 354a | 172a | 211 abc| 82 a | 227 bcde| 227 cd| 233 ab 272 a 222
8. Treated AFarmsaved 357a | 173a | 206 abc| 94 a | 225 bcde| 212 cd| 213 abc| 273 a 219
Seed
9. Treated B Certified 348a | 198a | 212 abc| 88a | 209 cde| 274 ab| 217 abc| 278 a 228
10. Treated BFarmsaved 338 a 200 a 134 b 75 a 202 de 191 d 258 a 286 a 211
Seed
11. Treated C Certified 335a | 184a | 211 abc| 106 a| 258 ab | 229 cd| 174 cde| 250 a 218
12. Treated Grarmsaved 380a | 17/5a | 200 abc| 67 a | 228 bcde| 225 cd| 208 bc 297 a 223
Seed
L.S.D 52.8 NS 108.1 NS 47.4 42.7 48.3 NS --




Table 9. Significance ofseed treatmentariety, andtype effects on wheat Vigowat multtiple

locations in 209.

Vigour

Indian | Melfort | Outlook | Prince | Redvers| Scott| Swift | Yorkton

Head Albert Current
Effect = | s p-valuesZ -------mmmmmmmmm oo
Seeding NS NS NS NS NS NS | 0.0006 NS
Treatmen(S)
Variety (V) NS NS 0.0011 | NS NS NS | 0.0065 NS
SxV NS NS NS NS NS NS NS NS
Type (1) 0.023 NS NS NS NS NS NS 0.014
SxT NS NS NS NS NS NS NS NS
VXT 0.00001|] NS NS NS NS NS NS NS
SXVXT NS NS NS NS NS NS NS NS
Zpvalues < 0.05 indicate that a treatment

e f




Table 10. Main effects ofseed treatmentariety, and type of seednwheatyield at multiple locations

in 2019,
Main Vigour
effect
Indian | Melfort | Outlook | Prince | Redvers| Scott| Swift | Yorkton | All Sites
Head Albernt Current Average
Seed | 0 e 1-10 ----m =
Treatment
Untreated | 84a | 79a 9.1a 6.3 a NS 59a| 85b 7.3 a 1.7
Treated 8la| 78a 93a | 70a NS 6.0al 95a 7.5 a 7.9
LSD NS NS NS NS NS NS 0.52 NS --
Varietal
comparison
A 8la| 80a 85b 6.4 a NS 6.2 a 9a 7.3 a 7.7
B 84a| 7.7a 96a | 69a NS 5.6a|l 9.6a 7.3 a 7.9
C 83a| 78a 95a 6.7 a NS 59al 850b 7.6 a 7.8
LSD NS NS 0.64 NS NS NS 0.65 NS -
Type
Farm 80a| 79a 9.3 a 6.6 a NS 59a| 88a 7.2Db 7.7
saved
Certified 85a| 78a 9.2a 6.7 a NS 59a| 92a 7.5a 7.8
LSD 0.36 NS NS NS NS NS NS 0.23 --




Table 11.Main effects of seed treatment, variety, and type of seed on wheat yield at multiple locations in 2019.

Main effect Vigour

Indian | Melfort | Outlook | Prince | Redvers| Scott| Swift | Yorkton | All Sites

Head Albert Current Average
Main Effects | e == (1-10) ----mmmmmmmmmmmm s
1. Untreated A Certified 73cd| 78a | 85a | 55a Na |[65al 85abc| 6.9c 7.3
2. Untreated A-armsavedSeed 93a| 83a | 83a | 58a| Na |[63a|l85abc| 7.1abc| 7.7
3. Untreated B Certified 90a| 75a | 100a| 68a| Na |[58a| 9.3ab| 7.3abc| 8.0
4. Untreated BFarmsavedSeed 8.5ab| 7.8a 93a | 69a Na 55a| 9.5ab | 7.4 abc 7.8
5. Untreated C Certified 8.3 abc| 85a 95a | 70a Na 55a| 7.3c | 7.3 abc 7.6
6. Untreated GFarmsavedSeed 8.3abc| 75a 93a | 58a Na |58a| 83bc| 78a 7.5
7. Treated A Certified 7.0d | 75a 85a | 69a Na 5.8a| 9.5ab | 7.5 abc 7.5
8. Treated AFarmsavedSeed 88ab| 85a | 88a | 75a Na |6.3a|l 95ab| 7.6abc| 8.1
9. Treated B Certified 83abc] 83a | 98a | 56a| Na |[55a|l 95ab| 7.0bc 7.7
10. Treated BrarmsavedSeed 78bcdl 73a | 95a | 84a| Na |[58a| 100a | 7.6abc| 8.1
11. Treated C Certified 85ab| 7.8a 9.3 a 7.8 a Na 6.5a|l 9.0ab | 7.5 abc 8.1
12. Treated GrarmsavedSeed 83abc] 73a | 10.0a| 6.1a Na 6.0a|l 95ab | 7.7 ab 7.8
L.S.D 1.2 NS 1.7 NS Na NS 1.7 0.76 -




Table 12. Significance ofseed treatmentariety, andtype effects on wheat yieldt multiple
locations in 209.

Yield

I.H. | Melfort | Outlook | P.A | Redvers| Scott S.C. | Yorkton
Effect | e p-ValueSZ -----m-mmmm oo
Seeding NS NS NS NS NS NS NS 0.011
Treatment
S
Variety Ns NS NS NS | 0.0074 | <0.00001 NS NS
V)
SxV 0.0029] NS NS NS NS NS NS NS
Type () NS NS NS NS NS NS NS NS
SXT NS NS NS NS NS NS NS NS
VXT NS NS NS NS NS 0.0045 NS NS
SxVxT | 0.0064] NS NS NS NS NS NS NS

Zpv a | u e sindigate @Ghat @ Beatment effectwas significant and not due to random variability




Table 13. Main effects ofseed treatmentariety, and type of seednwheatyield at multiple locations in 2@

Main effect Yield
Indian Melfort Outlook Prince Redvers Scott Swift Yorkton All Sites
Head Albert Current Average
Seed Treatmen  ---mmmmmmmm s KQ/N@ === e
Untreated 3951 a| 5529 a 4286 a 3681 a 4393 a 4799 a 2139 a 6179 a 4370
Treated 3910 a| 5412 a 4306 a 3912 a 4397 a 4788 a 2116 a 5982 b 4353
LSD NS NS NS NS NS NS NS 152 --
Varietal
comparison
A 3942 a| 5571 a 4180 a 3841 a 4450 a 5098 a 2147 a 6119 a 4419
B 3889 a| 5385 a 4430 a 3728 a 4503 a 4755 b 2187 a 5999 a 4360
C 3961 a| 5455 a 4277 a 3821 a 4232 b 4527 ¢ 2048 a 6124 a 4306
LSD NS NS NS NS 180 157 NS NS --
Type
Farmsaved 3922 a 5520 a 4344 a 3620 a 4419 a 4843 a 2131 a 6086 a 4361
Certified 3939 a| 5420 a 4247 a 3973 a 4371 b 4745 a 2124 a 6076 a 4362
LSD NS NS NS NS 143 NS NS NS --




Table 14.Main effects of seed treatment, variety, and type of seedheat yield at multiple locations in 2019.

Main effect Yield
Indian Melfort | Outlook | Prince | Redvers| Scott Swift Yorkton | All Sites
Head Albert Current Average
Main Effects | e KQ/Na === e e
1. Untreated A Certified 3979 ab| 5571 a | 4485 a | 3584 a| 4462 a | 5253 a| 2220 a| 6113 ab| 4458
2. Untreated AFarmsaved 3855 b | 5443 a | 3864 a | 3934 a| 4407 a | 5155 abj 2179 a | 6147 ab| 4373
Seed
3. Untreated B Certified 3864b | 5550 a | 4164 a | 3280 a| 4627 a | 4832 bc| 2175 a| 6202 ab| 4337
4. Untreated Brarmsaved 3839 b | 5465 a | 4593 a | 3912 a| 4426 a | 4558 cd| 2261 a| 6179 ab| 4404
Seed
5. Untreated C Certified 3930 b | 5681 a | 4384 a | 3666 a| 4194 a | 4378 d| 1967 a | 6156 ab| 4295
6. Untreated G-armsaved 4240 a | 5463 a | 4225 a | 3713 a| 4242 a | 4619 cd| 2033 a| 6279 a 4352
Seed
7. Treated A Certified 4023 ab| 5627 a | 4245 a | 3689 a| 4525 a 4950 2087 a | 6089 ab| 4404
abc
8. Treated AFarmsavedSeed | 3911 b | 5643 a | 4128 a | 4156 a| 4408 a | 5037 ab 2104 a | 6127 ab| 4439
9. Treated B Certified 3836 b | 5229 a | 4545 a | 3414 a| 4463 a | 5077 abl 2213 a| 5878ab 4332
10. Treated BFarmsavedSeed | 4018 ab| 5295 a | 4417 a | 4306 a| 4495 a | 4555 cd| 2100 a| 5739 b 4366
11. Treated C Certified 3902 b | 5466 a | 4244 a | 4089 a| 4245 a | 4569cd| 2126 a | 6075 ab| 4340
12. Treated GFarmsavedSeed | 3772 b | 5210 a | 4256 a | 3818 a| 4248 a | 4544 cd| 2066 a | 5986 ab| 4238
L.S.D 267.5 NS NS NS 471.3 410.3 NS 500.5




Table 15. Significance ofseed treatmentariety, andtype effectson wheat proteirat multiple
locations in 209.

Protein

Indian | Melfort | Outlook | Prince | Redvers| Scott Swift Yorkton

Head Albert Current
Effect | = s P-ValueSZ ------m-mmemmmmemm oo
Seeding
Treatment NS NS NS NS NS NS 0.02 NS
©)
Variety (V) NS NS 0.012 NS NS NS NS NS
SxV NS NS NS NS NS NS NS 0.045
Type () NS NS 0.006 NS NS NS NS NS
SxT NS NS NS NS NS NS NS 0.048
VT NS NS <0.00001| NS NS 0.007 NS NS
SXVXT NS NS NS NS NS NS NS NS
‘pvalues < 0.05 indicate that a treatment

e f




Table 16. Main effects ofseed treatmentiariety, and type of seednwheatprotein at multiple locations ir2019.

Main effect Protein
Indian Melfort Outlook Prince Redvers | Scott Swift | Yorkton | All Sites
Head Albert Current Average
Seed Treatmen] e 0 ---mmmmmm e
Untreated 15.02 a 13.24 a 12.68 a 13.77 a 13.30 a | 12.78 @ 19.66 b| 13.30 a 14.23
Treated 15.00 a 13.10 a 12.57 a 13.70 a 13.43 a | 12.53 @ 20.07 a| 13.25 a 14.21
LSD NS NS NS NS NS NS 0.35 NS
Varietal
comparison
A 15.04 a 13.17 a 12.88 a 13.69 a 13.29 a | 12.73 g 19.93 a| 13.30 a 14.26
B 14.98 a 13.18 a 12.27 ¢ 13.54 a 1353 a | 1253 g 19.71 a| 1341 a 14.15
C 15.00 a 13.17 a 12.73 b 13.96 a 13.29 a | 12.71 a 19.96 a| 13.18 a 14.25
LSD NS NS 0.4 NS NS NS NS NS
Type
Farmsaved 15.04 a 13.18 a 12.86 a 13.58 a 13.40 a | 12.78 & 19.79 a| 13.27 a 14.25
Certified 14.98 a 13.17 a 12.38 b 13.88 a 13.34 a | 1253 g 19.94 a| 13.33 a 14.20
LSD NS NS 0.34 NS NS NS NS NS




Table 17. Main effects ofseed treatmentiariety, and type of seednwheatyield at multiple locations in 2@

Main effect Protein
Indian | Melfort | Outlook | Prince Redvers Scott Swift Yorkton | All Sites
Head Albert Current Average

Main Effects =~ | e Y0 =mmmmmm e

1. Untreated A Certified 15.2a 13.1a 12.6a 13.4 a 13.1a 12.9a 19.6a 13.6a 14.19

2. Untreated AFarmsaved| 14.9a | 13.2a 13.5a 13.7 a 13.3a 12.8ab | 19.8a | 13.5a 14.34
Seed

3. Untreated B Certified 15.1a 13.2a 13.4a 13.2 a 13.5a 13.0a 19.7a | 13.4ab | 14.31

4. Untreated Brarmsaved| 15.0a 13.3a 11.4b 14.0 a 13.5a 12.4ab 19.4a 13.4ab 14.05
Seed

5. Untreated C Certified 15.1a 13.4a 12.6a 14.0 a 13.5a 12.6ab 19.4a 13.2ab 14.23

6. Untreated GFarmsaved| 14.9a | 13.3a 12.6a 14.3 a 130 a 13.0a 20.1a | 13.0ab | 14.28
Seed

7. Treated A Certified 15.0a 13.2a 12.6a 13.7 a 13.5a 12.3ab 20.3a 12.8b 14.18

8. Treated AFarmsaved 15.1a | 13.2a 12.8a 14.0 a 13.3a 12.9a 20.1a | 13.4ab | 14.35
Seed

9. Treated B Certified 14.9a 13.1a 13.0a 135 a 13.4a 13.1a 19.8a 13.5a 14.29

10. Treated Brarmsaved 15.0a 13.2a 11.3b 13.5a 13.7a 11.7b 19.9a | 13.4ab 13.96
Seed

11. Treated C Certified 15.0a | 13.1a 13.1a 13.7 a 13.4a 12.9a 20.0a | 13.1ab | 14.29

12. Treated GFarmsaved 15.0a 12.8a 12.7a 13.8 a 13.3a 12.4ab 20.4a | 13.4ab | 14.23
Seed

L.S.D. NS NS 1.11 NS NS 1.11 NS 0.61




Table 18 Discovery Seed Labs. Seed Quality Results

Years Germination | Vigour | Thousand| Fungal
from Kernel Screen
Certified Weights
Indian Head
a. Certified AAC Brandon - 98 99 33.8 0%
0,
b. Certified AAC Brandon| - 99 08 418 O'5fﬁ’st°ta'
c. Certified AACElie - 98 94 36.6 0%
a.Farmsaved AAC 0.5% total
Brandon 2 99 96 41.1 fus
b.Farmer SavedAAC 2% total fus
Brandon 2 99 95 41.7
c.FarmsavedAAC Elie 2 99 97 35.4 2% total fus
Melfort
0,
a. Certified AAC Brandonl - 08 96 405 o'5fﬁ’st°ta'
b. Certified AACBrandon| - 96 92 3g.1 | 2% total fus;
0.5% F.gram
c. Certified AAC Brandon - 97 94 44.8 3% total fus
a.Farmsaved AAC 7.5% total
Brandon ? 97 98 39.8 fus
b.Farmer SavedAAC 1% total fus
Brandon 3 99 97 39.8
c.Farmer SavedAAC 1% total fus
Brandon 2 99 96 37.2
Outlook
a. Certified AAC Brandon - 99 93 40.0 1% total fus
b. Certified AAC Brandon - 99 91 34.8 0%
¢. Certified Cardale i 99 92 36.0 0'5%’;“3'
aFarmsaved AAC 1.5% total
Brandon 2 99 93 33.0 fus
b.Farmer SavedAAC > 98 92 321 0%
Brandon
c.FarmsavedCardale 2 99 92 37.0 0%

Prince Albert




a. Certified Cardale

b. Certified AAC Elie
c. Certified AAC Brandon
a.FarmsavedCardale

b.FarmsavedAAC Elie

c.Farmsaved AAC
Brandon

Redvers

a.Certified AAC Brandon

b.Certified AACBrandon

c.Certified Transcend
Durum

a.FarmsavedAAC
Brandon

b.Farmsaved AAC
Brandon

c.FarmsavedTranscend
Durum

Scott
a. Certified AAC Brandon
b. Certified AAC Elie

c. Certified Stettler

aFarmsaved AAC
Brandon

b.FarmsavedAAC Elie

c.FarmsavedStettler

Swift Current

96

77
99
94
95

88

97

98

94

99

98

97

98
98

97

96
92
99

89

74
99
95
90

92

89

97

89

95

93

86

92
97

97

96
92
94

39.1

39.3

39.4

35.9
43

40.4

40.1

39.3

45.0

40.5

39.0

43.0

38.9
39.3

34.7

39.2
33.2
40.2

2.5% total
fus; 0.5% F.
gram.; 1%
Coch.

4% total fus

3.5% total
fus
0

5.5%total
fus

18.5%total

fus; 1.5% F.
gram.

1.5% total
fus

2.5% total
fus; 1% F.
gram.

1.5% total
fus

0.5% F.
gram.

2% total fus;
0.5% F.
gram.

0%

3% total fus
2% total fus

0.5% total
fus

3% total fus

0%
1.5% total
fus




a. Certified Transcend
Durum

b. Certified AAC Spitfire

Durum

c. Certified CDC

Fortitude Durum

aFarmsavedTranscend
Durum

b.FarmsavedAAC
Spitfire Durum

c.FarmsavedCDC
Fortitude Durum

Yorkton

a.Certified AAC
Brandon

b.Certified AAC
Brandon

c.Certified AAC Elie

a.FarmsavedAAC
Brandon

b.Farmsaved AAC
Brardon

c.FarmsavedAAC Elie

98

98

98

97

95

93

99

99

99

99

98

96

84

92

96

93

93

84

96

97

98

95

89

97

43.5

47.1

38.1

47.1

38.6

40.3

38.8

34.3

40.7

40.5

43.1

40.1

0%

0.5% total
fus

0.5% total
fus

0%

0%

0.5% total
fus

6% total fus

0%

3.5% total
fus; 0.5%
Coch

6.5% total
fus

3.5% total
fus

1.5% total
fus




