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VISION

To be the leading research and development organization for maximizing
the value of irrigation.

OBJECTIVES ANBURPOSES AEDC

to research and demonstrate to producers and irrigation districts profitable agronomic
practices for irrigated crops;

to develop or assist in developing varieties of crops suitable for irrigated conditions;

to provide land, facilities and technical support to researchers to conduct research into
irrigation technology, cropping systems and soil and water conservation measures
under irrigation and to provide information respecting that research to district
consumers, irrigation districts and the public;

to co-operate with the Ministry in promoting and developing sustainable irrigation in
Saskatchewan.

CONTACT

Irrigation Crop Diversification Corporation

901 McKenzie Street South
Box 1460
OUTLOOK, SK SOL 2NO
Bus: 306-867-5669 Fax: 306-867-2102
email: admin.icdc@sasktel.net
Web: http://irrigationsaskatchewan.com/icdc
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BOARD ODIRECTORS

Development Area Term Expiry
Director Position Irrigation District Represented (current term)
Anthony Eliason | Chairman Individuallrrigator Non-District 2021 (2n)
Nigel Oran Vice Chairman Grainland NDA 2019 (B
Murray Purcell Director Moonlake NDA 2020 (B
David Bagshaw Director Riverhurst SEDA 2019
Paul Heglund Director ConsuiNashlyn SWDA 2020 (2"
Kaitlyn Gifford Director LDDA SSRID 2020 (B
GregOldhaver Director Miry Creek SWDA 2019?
Larry Lee Director SSRID SIPA representativel  Appointed
Aaron Gray Director Miry Creek SIPA representativel  Appointed
Kelly Farden Director N/A SArepresentative Appointed
Penny McCall Director N/A SA reprsentative Appointed

! pursuant to Bylaw 7, David Bagshaw was appointed to a one year term
2 pursuant to Bylaw 7, Greg Oldhaver was appointed to a one year term

The four Development Areas (DA), as defined in ICDC’s bylaws, are:

Northern (NDA),

South Western (SWDA),
South Eastern (SEDA), and
Lake Diefenbaker (LDDA).

ICDC Directors are elected by District Delegates who attend the annual meeting. Each Irrigation
District is entitled to send one Delegate per 5,000 irrigated acres or part thereof to the annual
meeting. Two Directors are elected from LDDA, two from SWDA and one each from NDA and
SEDA. Non-district irrigators elect one representative.

The Saskatchewan Irrigation Projects Association (SIPA) and the Saskatchewan Ministry of
Agriculture (SA) appoint two directors each to the ICDC board.

In accordance with the Irrigation Act, 1996 the majority of the ICDC board must be comprised
of irrigators.
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FIELD CROFVARIETY TRIALS 2019

Irrigated Field Pea Regional Variety Trial

Funding
This project was funded by the Irrigation Crop Diversification Corporation ar@a$ikatchewan Variety
Performance Group.

Principal Investigator
1 Garry Hnatowich, PAg, Research Director, ICDC (Project Lead)

Organizations

9 Irrigation Crop Diversification Corporation (ICDC)
1 Saskatchewan Variety Performance Group
9 Saskatchewan Advisory Coilran Grain Crops

Objectives
The objecties of this study were to:
(1) Evaluate experimental pea lines pursuant to registration requirements;

(2) Assess entries for suitability to irrigated production; and
(3) Update ICDG annualCrop Varieties for Irrigatioguide.

Research Plan
ThePea Regionalariety Trial (PRVTWasconducted aBroderick, Sk the South Saskatchewan
Regionalrrigation District Ste and soil type are as follows:

ICDC Rudy Agro Site (S\WRBA07-W3). Bradwell fine sandy loam foam (NW quadant)

Pea varieties were tested for their agronomic performance under irrigation.RTikg AgrdOff-station

site was seedean May T. The trial was arranged in a randomized complete block design with three
replicates. Plot size was 1.5 m x 4 m. plits received35 kg BROs/ha as 1251-0 as a &le banded
application andCell Teclyranular inoculant at a rate &.2kg/ha as a seed place application during the
seeding operation. Weed control consisted of a springgdaat soil incorporated applicath of

granular Edge (ethalfluralin) and a p@shergence application tank mix ¥fper AD\(imazamox +
bentazon at 04 L/ac with 0.81 L UAN/ac (#80). Supplemental hand weeding was conducted
required The trial received a fungicidal applicationRayfaxor(fluxapyroxad & pyraclostrobin) for
control/suppression of powdery mildew, mycosphaerella, downy mildew aritewiold at flowering.
The trial was desiccated with 0.81 L/ac of Reglone lon (diqua®eptembel3, 200. The trial was
direct harveted with a small plot combin&eptember 202019.

Thirty-sixpea varieties representinive market classes were evaluated4019. Fouteenregistered
varieties and five experimental entri@gere Yellow pea market classghtregisteredvarietiesandtwo
unregistered were Green market classp registeredMaple varietiesiwo registered varigesin the
Maplemarket class, one registered Dun market class varibtge registered varigesandone
unregisteredentry inthe Forage market class
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Results

Varieties includd in the trial were as followes

Yellow Market ClassCDCAmarillo AgaaaizAAC AberdeerAAC Ardill, AAC Carv&AC ChromeAAC
Delhi,AAC Lacomb&DC Canary, CDC IeBC Lewochk@DC Meadow, CDC Saffron, CDC Spegctrum
CDC 490-13, CDC4942, CDC 4999, CDC 5141 and CDC 528A

Green Market ClassAAC ComfortBlueman, CDC Forre€&DC Greenwater, CDC Limerick, CDC Raezer,
CDC Striker, CDC SprucBC 4504 andCDC 4638.

Maple Market Class AAC Liscard, CDC Blazer

Dun Market Class- CDC Dakota

Forage Market ClassCDQJaspey DL Delicious,IDGoldeye and DL 15.50013

Results of the CSIDC pea trial is shown in Tab\atieties differed widely with respect to yieldAC
Aberdeen (Yellowyas the highest yieldingegidered peavariety, experimental CD@947-2 (Yellow)

was the highest unregistereghtry and the highest yielding overalDGSprucethe highest yielding
registered Green class pe@&DC Jasper, a Forage classs the lowest yieldingForage class pea ads

were among the lowest entries with respectdeed yield.Median yield of all varieties wa®©97kg/ha,
average Yyield 864kg/ha. The Dun class varies CDC Dakotand CDC Blazer weitge highest

registered entry with respect to proteirPulse préein has become an area of increased interest with
respect to human food products. Within the Yellow market class CDC Lewochko had the highest protein
content, however it was the lowest yielding Yellow register variety, so higher protein concentration may
have been a consequence of low yieldDC Limerichad the highest protein in the Green market class
registered varietiesOn the basis of kg protein/ha productid®AC Aberdeen (Yellow) produced the
highest protein yields/ha of all registered variet{@$22 kg protein/ha), within the Green market class

the highest protein yields/ha was with CDC Spruce (1349 kg protein/ha), data not.shtagian

protein content wa22.@6. Median test weight was &Xg/hl, seed weight was seed2mg. Ertries
rangedfrom 49to 60 days to flower. Th&orage varietyCDClasper s the longest to mature, the

Yellow peavarieties CDC Meadow argiassizhe earliest to mature.Median days to flower and

mature were 55 and 102 days, respectively. The environmental conglitif the 209 growing season
resulted in delayed maturity of most crop species, field pea includant heights ranged from6to

119cm. The Yellow class varietfgassizand the Forage calls varieyL Goldeygexhibitedthe highest
degree of loding. The erry with the lowest lodging wsthe Yellowregistered varietyAACLacombe In
generalany lodging rating of 7 or higher would provide harvest challenges, the median lodging rating of
all entries was 6.0.

Table 1. Irrigated Pea Regionatiwty Trial, CSIDOff-StationSite, 209.

1K Lodge
Test | Seed | 10% |Maturity | Height | rating
Yield [ Protein [ weight | weight | Flower | (days) (cm) | (1=erect;
Variety (kg/ha) (%) (kg/hl) | (gm) | (days) 10=flat)
Yellow
CDC Amarrillo 6446 21.7 80.5 224 55 96 102 4
Agassiz 5955 | 22.8 79.0 222 49 94 99 8
AAC Aberdeen 6865 22.2 80.0 259 56 105 108 5
AACArdill 5792 21.5 79.9 235 57 99 99 5
AAC Carver 6139 20.2 79.6 239 53 95 106 5
AAC Chrome 6297 21.2 79.4 239 54 100 96 7
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AAC Delhi 5930 22.6 78.9 278 54 95 101 6
AACLacombe 6111 21.6 80.5 264 55 100 108 4
CDC Canary 6186 21.8 81.2 228 49 95 103 6
CDC Inca 6144 22.9 79.8 213 56 98 107 4
CDC Lewochko 5291 24.7 80.1 215 57 104 111 6
CDC Meadow 6097 21.9 80.8 214 50 94 103 6
CDC Saffron 5837 23.0 80.1 234 54 97 93 6
CDC Spéaim 5829 23.2 80.3 233 55 102 87 4
CDC 49003 6694 23.3 80.7 228 56 101 109 4
CDC 4942 7116 21.5 80.7 222 57 103 104 4
CDC 4999 6475 22.5 80.7 210 56 104 105 5
CDC 514% 6249 22.9 80.3 201 49 100 106 6
CDC 528@ 5246 22.0 80.2 210 54 99 119 5
Green

AAC Comfort 5426 22.9 78.1 233 58 102 106 7
Blueman 5661 24.2 79.9 213 56 104 98 6
CDC Forrest 5813 23.2 79.9 220 56 104 104 5
CDC Greenwater 5835 21.5 80.0 228 56 101 104 5
CDC Limerick 6005 24.6 80.9 212 49 102 105 5
CDC Raezer 6127 22.0 80.1 217 54 96 110 5
CDC Striker 4980 24.2 80.3 226 54 97 87 7
CDC Spruce 6237 21.6 79.8 244 56 102 108 6
CDC 4504 6564 21.3 80.6 221 57 102 101 4
CDC 4638 6573 22.5 80.4 231 57 104 102 5
Maple

AAC Liscard 6444 22.1 83.5 191 58 96 104 5
CDC Blazer 5748 25.5 80.7 170 53 102 98 7
Dun

CDC Dakota 5809 25.5 80.6 177 58 104 101 6
Forage

CDC Jasper 3644 24.7 80.4 134 53 105 83 5
DL Delicious 4313 25.1 80.1 193 60 105 117 6
DL Goldeye 4107 24.7 80.1 136 52 104 76 8
DL 15.50013 5113 23.2 794 159 50 98 113 7

LSD (0.05( 924 1.0 0.9 22.1 3.5 2.5 9.6 2.0
CV(%)| 9.7 2.8 0.7 6.3 3.9 15 5.8 22.5

The results from tis trial isused to update the irrigation variety database ICDC and provide

recommendations to irrigators on the best field peaigtes suited to irrigation conditions. Results of
the 2019Irrigated Feld Pea Regional Variety Twéll be used in the developmert the annual
publications / N2 LJ + I NR& S (i /ai®ldhe SagkiitthewdiNWiristryloAAgri¢dtutes | NA SG A S &

Grain Crops 2200 €
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Irrigated Canola Performance Trial z Conventional Swath

Funding
This project was funded by the Canola Councilasfada.

Principal Investigator
1 Garry Hnatowich, PAg, Research Director, ICDC (Project Lead)

Organizations
9 Irrigation Crg Diversification Corporation (ICDC)
1 Canola Council of Canada

Objectives
The obijectives of this study were to:
(1) Evaluateexperimental lines and registered canola hybrids for regional performance;

(2) Assess entries for suitability to irrigated production; and
(3) Update ICDG annualCrop Varieties for Irrigatioguide.

Research Plan

The irrigated canola performance trial was contgaicon rented land owned bthe Walker family (Rudy
Agro)north of Broderick, SKCanola varieties were tested for their agronomicfpenance under
irrigation. Two Clearfield four Liberty andifteen Roundup tolerant canola hybrids whezstablishedn
2019. The trial was®eded on May 17. Plot size was 1.5 m x 6.0 m, varieties were blocked into their
respective herbicide toleranagrouping for purpose of comparison and appropriate post emergent
herbicide applications. The seed was treated with H€lixa (thiamethoxam, difenoconazole, metalaxyl
& fludioxonil) for seed borne disease and early season flea beetle coiitneltrial vas established on
potato stubble and soil testing indicated available residual N levelS@kd N in the top 60 cm.
Sipplemental nitrogen fertilizer was applied 20 kg N/ha agt6-0-0 and phosphorus €20 kg BOs/ha as
12-51-0 sidebanded at the time bseeding.

Results
The trial was situated on, by visual appearances, flat level ground. Howlevielg the 7 day period

ofJunel5-22 site received in excess of 65 mm (2.6")

applicati on déen @pliednonfoftuhdtely, the aauhfall received collected within the
trial area and the canolplots sustained plant mortality. Consequently, this trial was abandoned and
will be repeated in 2020.

Irrigation Crop Diversification Corporation
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Irrigated Canola Performance Trial z Straight Cut

Funding
This project was funded by the Canola Council of Canada.

Principal Investigator
1 Garry Hnatowich, PAg, Research Director, ICDC (Project Lead)

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)
1 Canola Council of Canada

Objectives
The obijectives of this study were to:
(1) Evaluate experimental lines and registeahola hybrids for regional performaniea straight

cut combine production system
(2) Assess entries for suitability to irrigated production; and
3)Updat e | CDrGgVarietiasron Itrigatiorguide.

Research Plan

The irrigated canola performance trighs conducted on rented land owned by the Walker family (Rudy
Agro) north of Broderick, SK. Canola varieties were tested for their agronomic performance under
irrigation. OneClearfieldthree Liberty andfour Roundup tolerant canola hybrids wherstahished in

2019. The trial was seeded on May 17. Plot size was 1.5 m x 6.0 m, varieties were blocked into their
respective herbicide tolerance grouping for purpose of cangon and appropriate post emergent
herbicide applications. The seed was treatdthwielix XTra (thiamethoxam, difenoconazole, metalaxyl
& fludioxonil) for seed borne disease and early season flea beetle control. The trial was established on
potato stuoble and soil testing indicated available residual N levels of 150 kg N in the .6
Supplemental nitrogen fertilizer was applied at 20 kg N/ha a8-@&nd phosphorus at 20 kg®/ha as
12-51-0 sidebanded at the time of seeding.

Results

The tral was situated on, by visual appearances, flat level ground. Hoydrwiarg the 7 day period

ofJunel5-22 site received in excess of 65 mm (2.6") a
application of 25 mm ( 1"y)thehanthll rbceivedcollageg withiretle. Unf o

trial area and the canolplots sustained plant mortality. Consequently, this trial was abandoned and
will be repeated in 2020.
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ICDClrrigated Canola Variety Trial

Funding
This project was funded Hize Irrigation Crop Diversification Corporation.

Principal Investigator
1 Garry Hnatowich, PAg, Research Director, ICDC (Project Lead)

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives

The objectives of this study were to:
(1) Evaluae registered canola hybrids for which ICDClimaged data;
(2) Assess entries for suitability to irrigated production; and
(3) Update ICDG annualCrop Varieties for Irrigatioguide.

Every year ICDC conducts the Irrigated Canola Variety Higbrically slection of canola varieties vga

based upon ragdts obtainedin prior seasons through canola coop trials conducted by ICDC for the

Canola Council of Canada. Once varieties are commercially available comyeiéiseninvited to

provide seed of those vaaties that prior observations have shown to &gronomically suitable for

irrigation production. Companies approached for seed are also invited to provide an additional variety
(registered or experimental) of their choosing for inclusidowever, in 207 these registration trials

were conwvwéined toi‘al s wh éegisteredimamesiwersnotalixulgedr i ment al
ConsequentlylCDGCost the ability to screen and assess varieties prior to registration and identify those

best suited to irrigatin production. TherefordCDGo longer parttipates in these trials.

As of 2018 ICDC invites seed companies to participate by submitting varieties to ICDC for assessment
under irrigated production. These trials are offered by ICDC to the seed comadef charge.

Irrigation producers througbut the province pay for these trials directly from their irrigation levies.

Some companies fully participate, others have declined to provide canola variBeésslts from these

trials are used to updateht irrigation variety database at CSIDC andriol®recommendations to

irrigators on the best canola varieties suited to irrigation conditions and will be used in the development
of the annual publication$Crop Varietie$or Irrigationg

Research Plan
Twoirrigated canola variety trials wer@nducted at two locations in the Outlook irrigation area. Each
site and soil type are as follows:

ICDC Knapik Site (NW22-08-W3): Asquith sandy loam\(Equadrant)
ICDC Rudy Agro Site (S\WBBA07-W3). Bradwell fine sandy loam to loarfNW quadrant)

A total oftwenty-two canola varieties were tested for their agronomic performance under irrigation.
Varietal selection was based upon solicitation of seed companies for entries they deemed suitable to
intensive irrigaibn production practices. Seeding dates for the sitesa&@DC Knapik May 1&DC

Rudy Agravlay 17. Plot size was 1.5 m x 4.0 m, all plots were seeded on 25 crspamingsand

replicated four times in a RBDC experimental desigthseed was treateby the seed suppliers for seed
borne disease and earlgason flea beetle controlAt Knapik supplemental fertilizer was applied at an
application rate of 110 kg N/ha as-88 and supplemental phosphorus at 35 k@#ha as 1251-0, all

Irrigation Crop Diversification Corporation



fertilizer wasside banded.At Rudy Agresupplemental fertilizer was apied at astarter Napplication
rate of20 kg N/ha as 49-0 andsupplemental phosphorus &0 kg BOs/ha as 1251-0, all fertilizer was
side banded Higher rates of N fertilizer were not applietiRudy Agro as the trial was established on
potato stubble that contained residual soil test N levafid 50 kg N/ha.Weed control consisted of a
pre-plant soil incorporated application of granular Edge (#tbhealin) and a posemergent tankmix
applicdion of Muster Tos$N-Go (ethametsulfurormethyl) and Poast Ultra (sethoxydim) and
supplemented by periodic hand weedinBoth trials received a foliar application Bfiaxor
(fluxapyroxad & pyraclostrobifiingicide at 50% bloomBoth trialswere separaed and swathed after
proper dry dowrKnapik washarvestedSeptemberl8, the Rudy Agro on September 19otal inseason
rainfallat CSID(tlosest weather statiofyfom May throughmid-Septembemwas2044mm( 8 .. Tcta)
in-season irrigation at Knapgkas 100 mm (4”), at Rudy Agro 274 mm

Results
Results obtained at thEnapiklocation are shown in Tablg those of theRudy Agraite in Table, and
combined site analyses in Table 3

Onehybrid entry 45CS40 was eliminated from the trialnplastablishment of this hybrid was poor at
both test locations. All varieties were seeded in the same manner at each location so the poor
establishment is unexplainable. Regardless it was decidezimove the hybrid from statistical analyses
and summaies of results.

Canda varietesin the Knapiktrial (Table 1were notstatistically significantly different fromach other
Median yield of varieties wa303kg/ha (76.8 bu/ac). Disease anthsects were not an issue in 201

Percent oil content raged from46.4% (5545 C).to 49.26 (255PL Median oil content of all varieties
was46.9%. Median test weight wa6.6 kg/hl and thousand seed weigBt9gm. Hybrids differed by as
much as @lays from one another the experimental entry 92SC was the lesst to flower, 4187 RR and
L252 the latest The earliest hybrid to mature was L230, the latest 5545Nddian days to mature for
canola hybrids wa$09days which idater maturing than most irrigated seasons and likely a reflection of
the cool startand wet finish to theseason.Plant heighs varied from the shortest with plant height 88

cm experimental 92SCto the tallest height of 12 cm (CS230)) plants did not achieve thaeight
normally expected for irrigated canoknd where irfact, excgtionally short Lodgingratings,at this
location was not obtained because of the lateness of the season the decision was made to separate the
plots while summer staff was still avdila. This is achieved mechanically but does disallow for realistic
lodging evaluations.

At the Rudy Agrdocation(Table 2)arieties did differ statistically from one anothdéiowever, the trial
did have a higher CV than typically is obtain&tie Liberty herbicide tolerant L255BRtained the
highest yieldCS2500Cthe lowest. However, only CS2500,812SC and 5545 CL were statistidallyer
yielding compared to thassignedcheck varietyl. 252 Corversely, only L233P was statistically higher
yielding than the check varietyMedian yield of varieties wad593 kg/ha (81.9bu/ac).

Percent oil content ranged frod4.1%(92S¢to 48.8% (252. Median oil content of alarieties was

46.8%. Median test weight wad2.4kg/hl. Thousand seed weigl#t this site was very low arstatistics
indicated a high amount of varit i o n . Data for TKW at this site wil
base nor be furthediscussed Mediandays to10%flower was 4 days. L23), 45M35and 92SCGwere

the earliest to flower4187RRthe lateg. Any hybrids that floweregrior to 49 days were statistically

different than the check 252 Median days to maturity waserylate at 109days(average of entries
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was 108 dayshybridL233Pwas the earliest to mature;S2300, 46H75 and 5545t latest The four
earliest hybrids (L233P2R80, 45M35 and PV 200 CL) the latest maturing hybrid, CS2300 (days to
maturity are round to the closest whole day in Tabl@s)e the only hybrids differing in maturity from
the check variety Onlythe tallest hybrid 4187 RR and the shortest hybrids 928(CCS2600 CR
differed statisticallyfrom the controlin plant height Any lybridswith a lodging rating of 2,0or higher,
differed statisticallyfrom the control The degree of lodging evident Rudy Agravould not be deemed
problematicto harvest

Comparison between the two site location triaisTable 3will not be discussed
Results from these trials are used to update the irrigation variety database at ICDC and provide
recommendations to irrigators on the best canola varieties suited tgation conditions and will be

used in the development of the annual publicatid@ropVarietiesfor Irrigationg

Table 1. Yield and agronomic data for the 202DO<napikirrigated Canola Variety Trial.

Lodge
Test TKW First rating
Yield Oil | Weight (gm/1000 | Height Flower | Maturity | (1=erect;
Entry (kg/ha) | (%) (kg/hl) seed) (cm) (days) (days) 5=flat)
L252 4730 | 48.0 67.8 3.4 105 51 112 NC
L2 4380 | 47.3 66.6 4.1 105 47 106 NC
L233P 4539 | 45.9 65.7 3.8 103 48 108 NC
L241C 4222 | 45.2 66.1 4.1 104 50 108 NC
L255PC 4982 | 49.2 67.1 3.4 100 48 107 NC
45CS40 Varietyeliminated from test
45H33 3650 | 47.1 64.4 3.7 101 50 109 NC
45M35 4281 | 49.1 66.9 4.0 101 49 109 NC
46H75 3901 | 46.0 66.0 3.7 107 50 115 NC
CS2300 4406 | 46.7 66.6 4.1 112 48 113 NC
CS2500 CL 4089 | 46.1 67.2 4.6 98 47 112 NC
CS2600 GR | 3988 | 48.5 67.3 4.0 100 47 107 NC
4187 RR 4763 | 47.6 66.9 3.7 111 51 114 NC
5545 CL 4531 | 44.6 68.4 4.0 110 49 117 NC
6076 CR 4423 | 45.6 66.3 3.8 109 48 111 NC
6090 RR 4374 | 45.3 66.9 3.8 104 50 112 NC
PV 200 CL 4039 46.0 67.0 3.8 107 50 113 NC

Irrigation Crop Diversification Corporation



PV 540 G 4838 45.4 66.1 3.7 111 50 115 NC
PV 581 GC 4366 | 47.7| 64.3 3.9 101 49 109 NC
PV 680 LC 4025 | 46.8 | 64.3 3.9 105 50 109 NC
92sC 3951 | 448 | 66.4 3.9 88 45 107 NC
94CR 3848 47.5 66.7 4.0 91 48 107 NC
LSD (0.05 NS 1.3 1.1 0.3 11.3 1.6 3.7
CV (%] 13.9 19 1.2 4.6 7.7 2.3 2.3
NS =Not Significant
NC = Observation not captured
Table2. Yield and agronomic data for t2€19 ICD(Rudy Agrdrrigated Canola Variety Trial.
Lodge
Test TKW First rating
Yield Oil | Weight | .1,/1000 | Height | Flower | Maturity | (1=erect;
Entry (kg/ha) [ (%) | (kg/hl) seed) (cm) (days) (days) | S5=flat)
L252 4949 48.8 64.2 2.3 123 50 108 1.3
L230 4181 47.5 63.5 2.5 118 48 105 1.8
L233P 5729 45.8 61.3 2.5 122 48 104 13
L241C 4932 45.2 62.1 3.0 124 50 109 1.3
L255PC 6085 48.1 64.0 2.1 120 48 109 1.0
45CS40 Variety eliminated from test
45H33 4669 47.9 59.7 2.2 118 49 106 2.0
45M35 5335 48.8 63.5 3.2 123 47 105 1.8
46H75 5172 47.0 60.9 2.6 124 50 111 1.0
CS2300 4079 46.4 62.8 2.7 124 48 111 1.0
C2500 CL 3012 | 45.7| 63.9 3.9 116 48 109 2.0
CS2600 GR 4670 48.4 63.2 3.5 112 48 110 2.0
4187 RR 4196 48.3 62.1 2.5 132 51 109 1.8
5545 CL 3669 44.9 64.2 3.2 120 48 111 1.8
6076 CR 4292 46.2 60.9 2.5 130 49 109 1.0
6090 RR 4573 46.2 61.2 2.8 127 49 108 15
PV 200 CL 4667 47.0 61.9 2.8 121 49 105 1.8
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PV 540 G 4793 | 46.5 61.0 2.2 123 49 109 1.0
PV 581 GC 4912 | 474 60.5 3.1 122 49 110 1.3
PV 680 LC 4575 | 46.6 60.3 2.5 129 49 108 15
92SC 3580 | 44.1 60.9 2.4 112 a7 108 2.3
94CR 4710 | 47.2 63.1 2.7 121 49 107 1.3
LSD (0.05( 938 13 1.6 NS 7.6 1.2 2.9 0.5
CV (%] 144 1.9 1.8 17.2 4.4 1.8 1.9 25.3

NS =Not Significant

Table 3. Yield and agronomic data for the 202DC Irrigated Canola Variety Ti@mbined Site

Analysis, 209
Lodge
Test TKW First rating
Location/ | Yield | Oil | Weight (gm/1000 | Height Flower Maturity | (1=erect;
Entry (kg/ha) | (%) | (kg/hl) seed) (cm) (days) (days) 5=flat)
Trial Site
Knapik 4301 | 46.7| 66.4 3.9 103 49 110 N/A
Rudy Agro| 4608 [46.9| 62.1 2.7 122 49 108 N/A
LSD (0.05] NS NS 0.7 0.03 8.8 NS 2.0
CV (%] 142 | 1.9 15 10.7 6.0 2.0 2.2
Variety
L252 4840 |48.4| 66.0 2.8 114 50 110 N/A
L230 4281 | 47.4] 65.0 3.3 111 47 105 N/A
L233P 5114 |45.8| 63.5 3.2 112 48 106 N/A
L241C 4577 |45.2| 64.1 3.5 114 50 109 N/A
L255PC 5533 | 48.6| 655 2.7 110 48 108 N/A
45CS40 Variety not included in combined site assessment
45H33 4160 | 47.5| 621 2.9 109 49 108 N/A
45M35 4808 |48.9| 65.2 3.6 112 48 107 N/A
46H75 4537 | 46.5| 634 3.2 115 50 113 N/A
CS2300 4242 | 46.6| 64.7 3.4 118 48 112 N/A
CS2500 C| 3550 [45.9( 655 4.3 107 48 110 N/A
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CS2600 | 4329 |485| 65.2 3.8 106 47 108 N/A
CRT
4187 RR | 4479 |47.9| 64.5 3.1 121 51 112 N/A
5545 CL | 4100 |44.8| 66.3 3.6 115 49 114 N/A
6076 CR | 4357 |45.9| 63.6 3.1 119 48 110 N/A
6090 RR | 4473 |45.7| 64.0 3.3 115 49 110 N/A
PV200 CL| 4353 |46.5| 64.5 3.3 114 50 109 N/A
PV 540 G| 4815 |46.0| 63.6 2.9 117 50 112 N/A
PV 581 G( 4639 |47.5| 62.4 3.5 112 49 110 N/A
PV 680 Ld 4300 |46.7| 62.3 3.2 117 50 108 N/A
92sC 3766 |44.5| 63.6 3.1 100 46 108 N/A
94CR 4279 | 47.4| 64.9 3.4 106 49 107 N/A
LSD0.05)| 625 | 0.9 | 0.9 0.35 6.7 0.98 2.3
Location x Variety Interaction
LSD(0.05 s | Ns| Ns NS NS S S

S = Significant

NS = Not Significant
NA = Not Applicable (observations not collected at Knapik trial location)
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Irrigated Flax Variety Trial

Funding
Funded by the Irrigation Crop Diversification Corporation and the Saskatchewan Variety Performance
Group

Principal Investigator
1 Garry Hnatowich, PAg, Research Director, ICDC (Project Lead)

Organizations
9 Irrigation Crop Diversificain Corpaation (ICDC)
1 Saskatchewan Variety Performance Group
1 Saskatchewan Advisory Council on Grain Crops

Objectives
The obijectives of this study were to:
(1) Evaluate registered and experimental flax varieties

(2) Assess entries for suitability toigated productionand
(3) Update ICDG annualCrop Varieties for Irrigatioguide.

Research Plan
The irrigated flax trials were conducted at two locatiol@)On-station (Field 1) and at thelCDQRudy
AgroOff-station location.

Twentyflax varietiesten registered anden experimental entries, were tested for their agronomic
performance under irrigationThe ICDGite was seeded Mag4 and theRudy Agrasite on May18. Plot
size was 1.5 m x 4.0,tneatments were replicated threeries and the trials were establishedan
experimental lattice designThe ICDOnstationtrial received applemental fertilizer applied
application rates of 100 kg N/haas 460-0, and 20 kg BROs/ha as 1251-0, all fertilizer was sidéanded
at thetime of seeding TheRudy Agrdrial receved additional supplemental N fertilizet a rate 0f20
kg N/ha (the trial was established on potato stubble that soil testing procedures indicated had a soil N
reserve of 50kg N/ha) an@®0 kg BOs/ha as12-51-0, all fertilizer was sidbanded at the ime of
seeding.Weed control consisted @& postemergence applicaticsof Badge I(bromoxynil +MCPA
ester)+ Centurion (clethodimsupplemented by some hand weediagthe Rudy Agro locationThe
Rudy A sites also received fangicidalapplicationof Priaxor (fluxapyroxad & pyraclostrobin)
fungicide at 50% bloomi\either trial location was combined.

Results

Neither site was combined. The ICDGsEation trial was seeded into dry saibnditions that resulted in
uneven germination. Typically, geseed irrigation can often encourage even emergence.
Unfortunately, the irrigation system experiencedvanderground rupture and was not operational until
into June. Therefore this trial was abandoned. The Rudy Agro trial is presently unharvestedraties
did not mature prior to killing frost and snow.

These trials will be repeated in 2020.
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Irrigated Early Season Sunflower Hybrid Trial &
Irrigated Sunflower Hybrid Trial

Funding
Funded by the Irrigation Crop Diversification Corporation

Princi pal Investigator
1 Garry Hnatowich, PAg, Research Director, ICDC
1 William May, AAFC, Indian Head

Organizations
1 Agriculture & AgrFood Canada
9 Irrigation CrofDiversification Corporation (ICDC)

Objectives
The objectives of the Early Season Hybtidly were o:
(1) Evaluate sunflower varieties to irrigated production
(2) Demonstrate the new early season hybrid Honeycomb NS; and

(3) Determine the appropriate plant densitgifthis new hybrid.

Research Plan
Bothtrialswere established at the ICDRudy AgrdDff-station lccation. Methodology will not be
outlined for reasons to be discussed.

Results

Neither trial matured prior to harvest. Both trials weskrouded with bale wrap after flowering, as seed

was maturing, to prevent bird depredation. Unfortunatedpowfalland stormeventsat the end of

September resulted in both trigbustaining signifant stock breakage. The shrouding likely exaggerated

the damage by acting as a “blanket” that snow acc

Little interest has been exessed by irrigators in sunflower production. It is unlikely these trials &iill b
repeated in 2020.
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ICDClrrigated Wheat Variety Trial

Funding
Funded by thdrrigation Crop Diversification Corporation

Principal Investigator
1 Garry Hnatowich, PAResearch Director, ICDC (Project Lead)

Organizations
9 Irrigation CrofDiversification Corporation (ICDC)

Objectives

The objectives of this study were to:
(1) Evaluate registered wheat varieties for which ICDC has limited data;
(2) Assess entries for suitabilitg irrigated production; and

(3) Update ICDG annualCrop Varieties forfigation guide.

Research Plan
The irrigated wheat variety trials were conducted at two locations in the Outlook area. Each site and soil
type are as follows:

ICDC Knapik Site (NW-PB-08-W3): Asquith sandy loam (SW quadrant)
ICDC Rudy Agfiite (SW2-B0-07-W3). Bradwell fine sandy loam to loa(WNW quadrant)

Thirty spring wheat varieties dour different market classe9 CWRS varietie5 CPRvarieties 3

CWSP and 1 CWHW2unclased experimental entriggndfour durum varieties were tested for their
agronomic performance under irrigatioMhelCDKnapiksite was seeded on Makb, ICD@Rudy Agro
site was seeded on Md8. Plot size was 1.5 m x 4.0(fimal harvest areag)treatments were replicated
four times in a RBDC experimental desidime seed was treated with Cruiser Maxx Cereals
(thiamethoam + difenoconazole + metala®y) for seed and soil borne disease and wireworm control.
Nitrogen fertilizerat Knapikwas applied at rate of B5kg N/haas 4-0-0 as a sideband application and
30kg ROs/ha as 1251-0 seed placedAt the Rudy Agrdocationstarter nitrogen fertilizer was applied

at a rate of20kg N/haas 460-0 and20 kg ROs/ha as 1251-0 as a sideband applicatiat seeding.

Trials at Rudy Agro were establishmt potato stubble that soil testing indicatedsidualavailable soil N
of 150 kg/ha. Weed controlat both sitesconsisted of a postmergence tank mix applicatid®mplicity
(pyroxsulam) andBuctril M(bromoxynil +MCPA esterBoth trial locations received an application of
Caramba (metconaole) at 50% flower of wheat heaxiglds were estimated by direct cutting the entire
plot with a small plot combine when the plants werg @nough to thresh and sel moisture content
was <20%The Knapik trial was harvested September 23, the RudytAgron Octdoer4. Total in
season irrigation aknapikwas150mm (6.0 ) ,Rudg Agr@74mm (10.8' .)

Results
Results obtained at thEnapiklocation are shown iffablel, the Rudy Agrdocation in Table.

Results of th&Knapik trialare provided in Table 1The highest yield was obtained with th&\(SPvariety
AACAwesome VRhe highest CWRS variety was SY Slate.loWest yield with the CWRS variety AAC
Brandon No CWRS varietyasstatistically differing in yield from the contraCarberry. Within the
durum varieties CODynamiavas the lowest yielding,[CCQredencethe highest. Median grain yield of
the Knapiktrial was6336kg/ha(94.2bu/ac). Proten content generally followed the order of CWRS >
PSR CWAD>CWSPMedian protein was 11.7%. As a general observation ywedds high,
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consequently protein levels tended on the low sideACStarbuck VBad the highest test weight,
Alderonthe lowest. Varieties varied greatly with respect to seed size, CWRS tended to have the lowest
seed weight The CWSP an@WAD varieties gre generallysignificantly latematuringthan all other
varieties Median days to maturity of all entries was 107 dapdl.varieties were late maturing in 2019
compared to historic days to maturity of spring whe&AC Cameron MBassignificantly taller than all
other varieties, CDC Credeneghibited the greatest degree of lodging.

Results from thdRudy Agrdrial are slown in Table2. At the Rudy Agrdrial varietieswith a grain yield
exceeding’600 kg/ha were statistically higher yielding than the cheClarberry.Only SY Solvite and SY
Slate were statistically lower yielding than the check varidiye highest yieling CWRS variety was AAC
Viewfield. Median grain yield athe Rudy Agrdocation was 841kg/ha(95.7 bu/ac). Among market
classeshe CWRarieties, in general, had higher protein contents as compareather entries. Unlike
the Knapik location prein contents at this location wereigh, this likely can be attributed to the high
amount ofavailable soil N at the locatiorMedian protein content was 15.00nlyAAC Succeed VB,
Alderon and AAC Enticad test weights statisticallpwer than the checkCarberry none were

statistically higher Thousandseed weightended to behighestfor the durum entries. Rys to heading
and maturity, plant height and lodgingried within and between classe#ny variety with a lodging
rating > 3.0 was significaht different from the check variety. AAC Congress had lodging at this location
that resultedin harvest difficulties.

Results from these trialsvhen deemed validiare used to update the irrigation variety database@C
and provide recommendations ierigators on the best wheat varieties suited to irrigation conditions
and will be used in the development of the annual publicatit®sop Varietiegor Irrigation”

Tablel. Yield and Agronomic Data for the ICDC Irrigated WWaaiety TriallCDG<napikSite,2019.

1K
Yield Test Seed Lodging

vield % of Protein | weight | weight | Heading | Maturity | Height | 1=erect;

Variety (kg/ha) Carberry (%) (kg/hl) [ (gm) (days) (days) (cm) 9=flat

Canada Western Red Spring (CWRS)

Carberry | 5895 | 100 124 | 795 | 412 62 107 86 1.0

Cgc Alida | 5790 98 125 | 793 | 407 65 106 26 1.0

AAC 5552 94 12.1 | 802 | 408 65 108 85 1.0

Brandon

AAC

Cameron | 5794 08 113 | 781 | 425 64 103 104 1.0

VB

AAC Leroy| 6603 | 112 12.0 | 796 | 39.6 64 103 95 1.3

AAC 5078 | 101 122 | 777 | 400 63 104 04 1.0

Magnet

AAC 6686 | 113 122 | 804 | 37.7 61 102 90 1.3

Redberry

Research and Demonstration Program Report 2019



AAC

Starbuck | 6678 | 113 122 | 806 | 408 66 110 89 1.0
VB

AAC 6047 | 103 123 | 796 | 39.1 66 105 94 1.0
Tisdale

AAC 6129 | 104 120 | 805 | 37.9 68 111 84 1.0
Viewfield

AAC

Warman | 6344 | 108 11.8 | 79.8 | 38.0 66 105 08 1.0
VB

AAC

Wheatland| 6078 | 103 119 | 796 | 407 68 110 86 1.0
VB

CS Trackel 5914 | 100 117 | 779 | 349 68 104 90 1.0
Ellerslie 6238 | 106 119 | 762 | 355 65 105 92 1.0
Parata 5099 | 102 117 | 791 | 364 63 101 94 1.0
SY 6300 | 107 117 | 782 | 394 65 105 91 1.0
Obsidian

Sy Slate | 6745 | 114 124 | 783 | 388 65 106 94 1.3
sy Solvite | 6329 | 107 132 | 795 | 425 62 108 94 1.3
SY Torach| 6290 | 107 122 | 802 | 326 65 110 85 1.0
Canada Western Amber Durum (CWAD)

AAC 6913 | 117 106 | 786 | 434 72 115 93 23
Congress

CDC 6975 | 118 103 | 79.0 | 447 69 113 96 2.7
Credence

cbc 6740 | 114 109 | 788 | 439 71 108 89 2.3
Dynamic

AAC

Succeed | 6804 | 115 111 | 790 | 46.4 68 107 94 2.3
VB

Canada Prairie Spring Red (CPSR)

AAC 6554 | 111 118 | 805 | 483 67 109 86 1.3
Crossfield

AAC Entie | 6550 | 111 109 | 76.6 | 40.2 64 104 89 1.3
CQC Foray| eg16 | 112 11.0 | 780 | 472 71 108 96 1.0
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AAC 6504 | 110 120 | 79.4 | 417 65 106 90 1.0
Goodwin

AAC 6691 | 114 109 | 79.0 | 429 63 104 77 1.0
Penhold
Canada Western Special Purpose
AAC
Awesome 7659 130 9.7 78.4 44.3 70 110 88 1.0
VB
Alderon 7548 | 128 07 | 732 | 433 73 117 81 1.0
\S/ga”ow 6638 113 10.0 | 75.7 | 415 73 116 87 1.0
Canada Western Hard White Spring
AAC Cirrusl 6246 | 106 124 | 799 | 332 65 106 93 1.0
Experimental
LNR13 6004 | 102 124 | 79.2 | 432 65 115 86 1.0
0601
LNR14 6925 | 117 110 | 792 | 358 64 106 84 1.0
1299

LSD (0.05[ 976 0.9 0.9 1.8 2.7 3.9 4.3 0.7

cV (%] 9.3 45 07 | 27 2.5 2.2 29 | 356

Table2. Yield and Agronomic Data for the ICDC Irrigated Wheat Variet@CRudy Agrdsite 2019.

1K
Yield Test Seed Lodging

vield % of Protein | weight | weight | Heading | Maturity | Height | 1=erect;
Variety (kg/ha) Carberry (%) (kg/hl) [ (gm) (days) (days) (cm) 9=flat
Canada Western Red Spring (CWRS)
Carberry 6194 100 154 78.6 41.9 53 108 90 1.0
Cgc Alida | 6377 | 103 | 149 | 776 | 432 | 54 102 96 1.0
AAC 6202 | 102 | 143 | 79.0 | 414 | 55 102 90 2.0
Brandon
AAC
Cameron 5772 93 14.9 77.7 45.2 56 100 109 55
VB
AAC Leroy| 5918 96 14.6 78.4 41.3 54 99 99 25
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AAC 5913 95 156 | 776 | 418 52 105 95 1.8
Magnet

AAC 5615 o1 13.7 | 80.3 | 409 52 97 99 2.3
Redberry

AAC

Starbuck | 6067 98 150 | 78.4 | 41.2 58 110 92 2.3
VB

AAC 5762 93 165 | 771 | 419 54 104 99 3.8
Tisdale

AAC 7339 | 118 153 | 795 | 39.8 59 110 87 2.3
Viewfield

AAC

Warman | 5584 90 144 | 783 | 385 53 101 108 2.8
VB

AAC

Wheatland| 7312 | 118 152 | 79.2 | 436 57 111 93 1.0
VB

CS Trackel 5719 92 148 | 775 | 375 56 97 08 25
Ellerslie 6327 | 102 147 | 762 | 375 56 103 98 15
Parata 6495 | 105 153 | 795 | 403 51 100 99 2.0
SY 5766 93 140 | 779 | 426 55 101 94 1.8
Obsidian

SYSlate 4768 77 151 | 77.0 | 405 54 100 08 35
Sy Solvite | 3679 59 143 | 773 | 436 53 102 101 15
SYTorach | 6106 99 154 | 795 | 33.0 54 114 83 1.3
Canada Western Amber Durum (CWAD)

AAC 6845 | 111 143 | 788 | 467 62 113 97 7.5
Congress

CDC 6098 98 140 | 761 | 446 | 62 109 100 | 58
Credence

cbc 7241 | 117 | 152 | 791 | 472 | 61 107 | 100 | 58
Dynamic

AAC

Succeed | 7074 | 114 156 | 702 | 50.2 60 108 104 6.0
VB

Canada Prairie Spring Red (CPSR)
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AAC 6519 | 105 134 | 792 | 496 60 111 90 35
Crossfield
AAC Enticd 6371 | 103 142 | 753 | 39.7 58 110 03 5.0
Cgc Foray| 7g14 | 126 129 | 77.4 | 510 62 109 95 3.0
AAC 6662 | 108 141 | 787 | 424 57 105 90 25
Goodwin
AAC 7221 | 117 138 | 80.2 | 455 57 106 84 1.3
Penhold
Canada Western Special Purpose
AAC
Awesome | 7897 | 128 117 | 764 | 477 62 110 08 35
VB
Alderon 9620 | 155 110 | 745 | 470 66 114 78 1.0
\S/ga”ow 9020 146 11.4 | 76.8 | 43.8 66 113 83 1.0
Canada Western Hard White Spring
AAC Cirrus| 6666 | 108 148 | 80.2 | 359 58 104 96 1.0
Experimental
LNR13 6482 | 105 152 | 79.3 | 46.0 57 112 97 35
0601
LNR14 7443 | 120 135 | 787 | 37.7 53 103 88 2.3
1299

LSD (0.05[ 1263 2.0 2.7 2.1 15 6.8 3.9 24

cV (%] 138 6.9 25 | 34 1.9 4.6 29 | 623
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Saskatchewan Variety Performance Group
Irrigated Wheat , Durum, Barley and Oat Regional Variety Trials

Funding
Funded by the Irrigation Crop Diversification Corporation and the Saskatchewan Variety Performance
Group

Principal Investigator
1 Garry Hnatowich, PAg, Research Director, ICDC (Project Lead)

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)
1 Saskatchewan Variety Performance Group
1 Saskatchewan Advisory Council on Grain Crops

Objectives

The objectives of this study were to:
(1) Evaluate experimental cereal lines pursuant for registration requirements;
(2) Assess entries for suitability to irrigated pradion; and

(3) Update ICD®G annualCrop Varieties for Irrigatioguide.

Research Plan

The Saskatchewan Variety Performance Group (SVPG) wheat, barley and oategional trials were
seeded between Mag5 and23. The spring wheat were divided into twopsate trials, the Hex 1 was
comprised of CWRS class varieties or experimental lines, total entries evaluatéd.whlse Hex 2 was
comprised of high yielding classes of spring wheat with 20 entries. The dualinadi 14 entries. The
barley trial wasexclusively 2ow baleys with 18 entries. The oat trial comprised a total of 13 entries.
The trial was arranged in a randomized complete block design with three replic¢aitgssize was 1.5 m
x 4.0 m.The seedvas treated with Cruiser Maxx Cerealsi§inethoam + difenoconazole + metalaxyl
M) for seed and soil borne disease and wireworm contiitrogen fertilizer at ICDC Knapik Sfétion
was applied at a rate of 110 kg N/ha 460-0 as a sideband applicati and 30 kg #s/ha as 1251-0
seed plaed (second durum trial and the oat trial\t the ICD®udy AgrdDff-station location nitrogen
fertilizer was applied at a rate of 45 kg N/aa 460-0 as a sideband application and 30 k@#ha as 12
51-0 seed phced (this trial was conducted on potadtubble that soil testing indicated available soil N of
122 kg/ha). Th&udy Agrdocation had theHex1, HexZjrst Durum, Barleyand Soft White Spring
evaluations established.he soft white spring whedCWSWEooj is not part of the SVPG program but
rather a separate evaluation but included here for an inclusive cereal repbg. CWSWS trial was
replicated four times.Weed control consisted of a pesmergence tank mix applicatid@implicity
(pyroxsuam) and Buctril Mbromoxynil +MCPA esten)ith wheat, Assert 300S@mazamethabengand
Buctril M(bromoxynil +MCPA ester) with barley aBdctril M(bromoxynil +MCPA esteonly was
applied to the oat trial Yields were estimated by directitting the entire plot with a small plot combine
when the pants were dry enough to thresh and seed moisture content wad«20-season
precipitation frommid-May throughSeptembemwas218mm, inseason irrigation aRudy Agr@74mm.

Results

Hex 1Hex2 and CWSWS are shown in Tableddhnd 3, respectively. &ults of thedCDC Knapik and
Rudy Agrand the ©@mbinedSte Analysis for the SVPG Durum trials are shown in Tdbkand6
respectively Results of the-Pow barleyare shown in Tablé. No results were obtained for the oat
evaluation as the trial as severely infested with weeds that chemical applications did not control.
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Results of these trials are used for registration purposes. Further, results from théseteaised to
update the irrigation variety datalse atlCDC and provide recommendatis to irrigators on the best
wheat and barley varieties suited to irrigation conditions and will be used in the development of the
annual publications / N2 LJ #dNNA SIiNA&ME theiSaskafchewan Ministry of Agricultisre

G+ NASGASE 2®IMEDNT A Y

/ N2 LJa

Table 1.Saskatchewan Variety Performance Group Irrigated Héfheat Regional Variety TridGDC
Off-StationRudy Agrdite 2019.

1K
Yield Test Seed Lodging
Yield % of Protein | Weight | weight | Heading | Maturity | Height | 1=erect;
Variety | (kg/ha) | Carberry | (%) (kg/hl) | (gm) (days) (days) (cm) 9=flat
Carberry 6174 100 14.5 77.4 42.0 52 102 94 1.3
AAC Alida
VB 6185 100 13.9 76.9 43.2 53 95 95 1.0
AAC Cirrus| 6228 101 14.0 79.5 36.9 57 100 96 1.0
AAC
Concord 5759 93 14.9 75.5 44.6 57 102 100 7.3
AAC 6621 | 107 | 135 | 773 | 427 | 56 99 94 1.0
Goodwin
ORCLY | 6693 | 108 | 143 | 774 | 423 | 55 100 98 3.0
AACMagnet| 6752 109 14.3 77.5 43.0 51 97 97 1.0
AAC 6578 | 107 | 134 | 795 | 414 | 51 90 98 1.7
Redberry
AAC
Starbuck VB 6869 111 15.1 78.1 41.0 56 105 94 3.7
AAC Tisdale] 6609 107 14.9 76.1 42.0 54 96 98 2.0
AAC . 7494 121 14.2 78.2 40.2 55 102 86 2.3
Viewfield
AAC
Warman VB 6091 99 14.1 7.7 39.8 52 96 103 4.0
AAC
Wheatland 7583 123 14.7 78.3 43.3 55 103 92 1.0
VB
Bolles 6412 104 14.6 76.8 42.4 58 102 90 1.0
CDC
Adamant VB 6577 107 15.1 78.7 37.6 55 101 98 4.0
coaiugnes | 6971 113 141 | 784 | 448 54 98 94 1.3
CDinley 6144 100 14.4 77.3 395 55 96 95 2.0
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CDC

Landmark | 7208 | 118 | 135 | 791 | 431 | 54 96 95 1.0

VB
Ellerslie 6912 | 112 | 136 | 752 | 389 | 55 96 94 1.0
Jake 6095 99 151 | 779 | 383 | 53 97 94 2.7
Parata 6519 | 106 | 152 | 785 | 399 | 51 08 100 3.7
Rednet 6322 | 102 | 148 | 778 | 407 | 57 103 | 103 4.3
\S/;Chert 4578 74 132 | 777 | 411 | 54 97 98 1.0
(S)Esi dian | 627 | 101 | 138 | 771 | 424 | 54 100 95 1.3
SY Slate | 5841 95 141 | 764 | 403 | 53 97 93 2.7
SY Sovite | 4658 75 143 | 757 | 438 | 53 102 08 2.3
SYTorach | 6236 | 101 | 144 | 776 | 367 | 53 100 95 1.0
Tracker 6206 | 101 | 135 | 779 | 392 | 55 94 97 2.3
BW1041 | 6309 | 102 | 142 | 771 | 448 | 53 96 101 1.3
BW1064 | 6376 | 103 | 132 | 774 | 380 | 53 98 101 2.3
BW5@8 | 6702 | 109 | 132 | 781 | 449 | 54 08 89 1.0
BW5031 | 6521 | 106 | 138 | 759 | 443 | 56 08 93 1.0
BW5056 | 6442 | 104 | 144 | 791 | 463 | 56 105 99 2.0
CNO10 7106 | 117 | 131 | 770 | 408 | 56 100 94 1.3
2_?112001( 6338 | 103 | 145 | 778 | 419 | 57 101 96 1.3
i%lzom 7040 | 114 | 137 | 774 | 419 | 53 100 97 3.3
PT252 6600 | 107 | 134 | 771 | 449 | 55 08 97 1.0
PT488 5567 90 140 | 762 | 415 | 53 94 107 1.7
PT596 6554 | 106 | 141 | 758 | 386 | 55 97 08 1.7
PT598 7543 | 122 | 142 | 763 | 425 | 53 100 84 1.0
PT599 6102 99 138 | 768 | 384 | 57 99 100 4.7
PT652 6616 | 107 | 141 | 762 | 387 | 52 96 101 4.7
LSD (0.05 810 NS | 13 | 22 15 6.0 75 2.3
CV (%] 7.7 63 | 10 | 33 1.8 3.8 48 | 656
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Table 2. Saskatchewan Variety Performance Group Irrigated Hex 2 Wheat Regional Varig®pTrial,
Off-StationRuly Agro Site2019.

1K
Yield Test Seed Lodging
Yield % of Protein | weight | weight | Heading | Maturity | Height | 1=erect;
Variety (kg/ha) | Carberry (%) (kg/hl) [ (gm) (days) (days) (cm) 9=flat

Canada Western Red Spring (CWRS)
Carberry 5956 100 14.5 771 43.0 52 99 89 1.0
Canada Northern Hard Red (CNHR)
CDC Cord

orON 7536 | 127 | 135 | 747 | 440 | 54 97 90 1.0
CLPlus VB
Faller 8287 139 13.1 76.1 48.3 57 101 92 2.7
Prosper 8048 135 13.2 75.0 49.1 56 102 94 1.3
Canada Prairie Spring — Red (CPSR)
Cgc Castle 700 | 127 | 126 | 775 | 505 | 56 99 71 13
AAC
Crossfield 8057 135 12.2 75.1 445 56 100 88 1.7
AAC Enticq 6758 113 12.3 74.3 41.4 56 99 83 1.0
cbC . 7182 121 134 76.6 49.4 57 100 95 1.7
Terrain
KWS 8855 149 10.1 73.1 48.7 65 104 79 1.0
Alderon
Charing VB 9430 158 10.7 74.3 45.1 59 107 83 1.0
SY Rowyn| 5675 95 12.3 77.9 37.2 54 98 85 1.0
Canada Western Special Purpose (CWSP)
AAC
Awesome 8501 143 10.6 74.2 50.5 60 104 97 1.0
VB
Canada Western Soft White Spring (CWSWS)
C’;C NduS| ges3 | 144 | 102 | 722 | 443 | 60 107 | 93 1.0
AAC
Paramount 8460 142 11.1 74.0 45.1 58 106 91 1.0
VB
Canada Western General Purpose (CWGP)
¢bC 7929 133 12.1 76.7 50.5 57 106 91 4.1
Throttle
Elgin ND 6569 110 13.8 77.2 41.4 53 96 101 1.0
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KWS
Sparrow 9104 153 11.1 752 | 454 64 107 84 1.0
VB
Experimental Entries
HY2062 5909 99 13.2 772 | 42.8 59 106 88 1.0
HY2068 6250 105 13.1 77.7 | 39.5 54 106 88 1.3
HY2077 6947 117 12.8 77.0 | 38.6 53 95 84 1.0
LSD (0.05( 1162 1.4 1.0 1.7 1.3 6.1 9.9 1.0
CV (%] 9.3 6.8 0.8 2.3 14 3.6 6.8 52.7
Table 3. Soft White Spring Wheat Irrigated Coop Variety TIGIDC OfftationRudy Agro Site2019.
Yield 1K
% of Test Seed Lodging
Yield AC Protein | Weight | weight | Heading | Maturity | Height | 1=erect;
Variety [ (kg/ha) | Andrew | (%) | (kg/hl) [ (gm) | (days) | (days) | (em) [ 9=flat
Carberry 6285 67 15.0 78.9 | 43.6 53 101 91 1
AC Andrew
(SWS 241) 9383 100 10.6 76.9 | 422 62 107 94 1
Sadash
(SWS 349) 8845 94 10.4 78.2 | 40.7 58 105 93 1
AAC Indus
(SWS 427) 9090 97 10.6 76.6 | 445 64 107 99 1
SWS 85 9566 102 10.3 79.2 | 441 64 106 96 1
SWS 71 9457 101 10.9 78.1 | 41.6 59 106 95 1
SWS 472 9584 102 10.1 78.4 | 40.7 58 104 87 1
SWS 477 9509 101 10.2 785 | 39.0 62 105 85 1
SWS 28 9275 99 9.9 78,5 | 40.0 62 105 87 1
SWS 29 9614 102 10.6 77.8 | 44.0 60 106 93 1
SWS 80 9122 97 10.6 79.3 | 36.0 64 106 87 1
SWS 81 9235 98 10.6 79.1 | 355 65 106 89 1
SWS 82 9167 98 11.9 79.2 | 35.8 64 108 89 1
SWS 83 9134 97 10.6 79.8 | 34.7 64 105 86 1
SWs184 9748 104 10.3 78.4 | 427 61 108 92 1
SWS 485 9524 102 10.4 78.6 | 43.2 59 106 94 1
SWS 486 9442 101 10.5 784 | 42.6 58 105 94 1
LSD (0.05[ 581 0.8 0.7 1.8 1.7 2.8 2.9 NS
CV (%] 4.4 5.0 0.6 3.0 2.0 1.8 2.2 0

NS = Not Significant
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Table4. Saskatchewan Variety Performance Group Irrigated CWAD Wheat Regional WialieDyf-

Station Knapik Sit2019.

Yield 1K
% of Test Seed Lodging
Yield | Strong | Protein | weight | weight | Heading | Maturity | Height | 1=erect;

Variety (kg/ha) | field (%) (kg/hl) | (gm) (days) (days) (cm) 9=flat
Knapik Site
Carberry 5712 78 13.3 80.4 42.4 63 112 83 1.0
Srongfield | 7359 100 13.2 78.2 44.5 68 113 90 4.0
AAC 7513 102 11.0 79.0 44.7 71 116 91 4.7
Congress
AAC
Grainland 6816 93 11.8 77.6 447 69 111 92 3.0
AAC 7288 | 99 | 121 | 779 | 503 | 69 116 | 90 1.7
Sronghold
AAC
Succeed VE 7431 101 12.9 78.3 48.4 69 112 92 5.0
CDC Alloy | 6954 94 11.9 78.8 44.0 70 113 96 4.3
cbe 6897 94 11.0 78.6 46.2 70 113 98 4.7
Credence
cbe . 6950 94 12.8 78.8 44.4 70 111 94 5.7
Dynamic
CDC. . 7043 96 11.4 79.8 46.6 67 114 91 3.7
Precision
DT591 7947 108 115 78.0 46.9 66 110 92 1.3
DT887 7497 102 10.7 79.1 46.5 67 109 97 2.3
DT890 7487 102 10.9 79.5 45.2 68 114 89 3.3
DT1003 6706 91 10.9 78.3 42.5 69 111 91 2.7
DT1004 7677 104 10.5 80.2 46.4 68 112 96 2.7

LSD (0.05( 806 15 1.0 NS 2.0 NS 5.2 2.7

CV (%] 6.7 7.6 0.8 8.9 1.8 2.6 3.4 47.7

NS = Not Significant
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Table5. Saskatchewan Variety Performance Group Irrigated CWAD Wheainal Varietyrial, (ICDC

Off-StationRudyAgro Site 2019.

Yield 1K
% of Test Seed Lodging
Yield | Strong | Protein | weight | weight | Heading | Maturity | Height | 1=erect;

Variety (kg/ha) | field (%) (kg/hl) | (gm) (days) (days) (cm) 9=flat
Rudy Agro Site
Carberry 6424 88 14.7 79.3 44.2 53 98 94 NC
Strongfield | 7341 100 12.7 79.4 50.6 58 101 97 NC
AAC 7771 106 13.2 79.2 49.0 59 104 97 NC
Congress
AAC NC
Grainland 7799 106 13.2 79.0 51.4 59 104 98
AAC 8405 114 12.9 79.8 53.7 59 106 98 NC
Stronghold
AAC NC
Succeed VE 7756 106 13.1 78.4 53.0 59 102 101
CDC Alloy | 7460 102 13.7 79.2 50.8 58 105 99 NC
cbe 7033 96 13.2 78.4 49.1 59 105 101 NC
Credence
cbe . 7697 105 13.8 80.4 50.8 59 104 99 NC
Dynamic
CDC. . 7445 101 13.7 79.9 50.5 58 105 100 NC
Precision
DT591 8674 118 13.8 77.3 52.8 55 106 100 NC
DT887 8048 110 14.3 77.8 50.3 58 105 100 NC
DT890 7832 107 13.8 79.8 49.2 59 105 101 NC
DT1003 9005 123 12.2 80.4 49.8 59 106 101 NC
DT1004 8546 116 12.4 79.8 48.7 55 104 104 NC

LSD (0.05( 813 NS 0.8 19 1.1 3.5 4.1

CV (%] 6.2 7.1 0.6 2.3 11 2.0 25
NS = Not Significant

NC = Observation not captured
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Table6. Saskatchewan Variety Performance Graujgated CWAD Wheat Regional Variety trial,
Combined Site Analysiz)19.

Yield

1K
Location / % of Test Seed Lodging
Yield Protein | weight | weight | Heading | Maturity | Height | 1=erect;
Variety (kg/ha) | Check (%) (kg/hl) [ (gm) (days) (days) (cm) 9=flat
Knapik Si 7152 | 100 | 11.7 | 78.8 | 45.0 68 112 92 NC
Rudy Agro | 7816 | 100 | 134 | 792 | 502 | 58 104 | 99 Ne
Site ' ' '
LSD (0.05 475 0.5 0.2 1.7 1.7 3.8 3.4
CV (%] 6.5 7.3 0.7 6.2 1.6 2.3 2.9
Variety
Carberry 6068 | 83 140 | 79.8 | 43.3 58 105 88 NC
Strongfield 7350 | 100 | 13.0 788 | 43.6 63 107 93 NC
AAC Congresy 7642 | 104 | 12.1 | 79.1 | 46.8 65 110 94 NC
AAC Grainlan{ 7308 | 99 12.5 783 | 48.0 64 108 95 NC
éﬁ\ocrighol q 7847 | 107 | 125 789 | 52.0 64 111 94 NC
C’;C Succeed Joos | 103 | 130 | 783 | 507 | 64 107 | 96 NC
CDC Alloy 7207 | 98 12.8 790 | 474 64 109 97 NC
CDC Credenc| 6965 | 95 121 785 | 47.6 64 109 99 NC
CDC Dynamiq 7324 | 100 | 13.3 796 | 476 65 108 97 NC
CDC Precisiof| 7244 | 99 12.6 79.9 | 48.6 63 110 95 NC
DT591 8311 | 113 | 126 77.7 | 49.9 61 108 96 NC
DT887 7772 | 106 | 125 78.4 | 48.4 62 107 98 NC
DT890 7659 | 104 [ 123 79.6 | 47.2 64 110 95 NC
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DT1003 7856 | 107 11.5 79.4 46.2 64

109 96 NC
DT1004 8111 | 110 [ 11.5 | 80.0 | 47.6 62 108 100 NC
LSD (0.05[ 560 11 0.7 3.4 1.1 2.9 3.2
Location x Variety Interaction
LSD (0.05 S S S NS S S NS
S = Significd

NS = Not Significant
NC = Observation not captured

Irrigation Crop Diversification Corporation




Table7. Saskatchewan Variety Performance Group Irrigateb® Barley Regional Variety Tri@DC
Off-StationRudy Agro Site2019

Yield % Test SiZd Lodging
Yield of AC | Protein | weight | weight | Heading | n; 4 ity | Height | 1-erect;

Variety | (kg/ha) | Metcalfe | (%) | (kg/hl) | (gm) | (days) | (days) | (cm) | o=flat
Malt
AC Metcalfe 7964 100 13.3 62.1 48.4 58 91 95 5.3
AAC Synergy| 9157 115 12.4 61.9 51.4 59 92 93 4.3
g(?p():eland 7075 89 12.2 62.4 58.5 59 95 99 7.0
Feed-Hulled
Altorado 10139 127 13.3 64.5 54.1 59 93 91 1.7
ﬁs’vantage 9822 123 13.3 60.0 53.0 57 102 112 5.3
AB Cattlelac 9627 121 13.3 62.5 45.1 57 92 108 2.3
Other (malting market may exist)
AAC Connect 8750 110 12.6 61.5 52.9 59 89 92 2.7
CDC Ascent | 7971 100 14.6 75.3 46.9 62 96 96 3.3
CDC Copper| 9272 116 12.6 62.6 51.4 58 93 86 3.7
CDC Fraser 9112 114 12.2 60.5 51.9 59 92 93 4.3
CDC Goldstaj 9279 117 12.4 62.4 49.9 59 91 96 4.0
Lowe 8892 112 12.7 63.5 56.7 59 95 96 6.7
Sirish 9001 113 12.0 62.6 50.6 60 93 77 1.0
Experimental Entries
TRB155 9674 121 12.8 62.7 48.1 60 93 88 4.0
TR16629 8228 103 13.7 62.1 50.1 60 94 98 4.7
TR16742 10109 127 12.0 63.6 49.0 57 90 90 13
TRT163 9647 121 12.3 63.4 54.0 59 91 98 2.7
TR17639 9279 117 12.9 64.1 50.7 59 90 96 3.0

LSD (0.05 978 0.5 1.0 6.6 13 24 4.5 2.5

CV (%] 6.5 2.4 1.0 7.8 1.3 1.6 2.9 40.1
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Winter Wheat Variety Evaluation for Irrigation vs Dry Land Production

Funding
Funded by Agricultural Demonstration of Practices and Talolgies (ADOPProgram and ICDC

Principal Investigator
1 Garry Hnatowich, PAg, Research Director, ICDC (Project Lead)
1 Coinvestigators: Dr. Robert Graf, AAFC Lethbridge Research Centre

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives

Thisproject's objective is to identify the top producing or best adapted varieties of wintexat for

irrigation production.Until recently winter wheat varietiehad not beenevaluated for their irrigation

production potentialfor approximately 25ears. N variety at that time suited intensive irrigation
management. Genetic improvements to the latest winter wheat varieties warrant a renewed

assessment for their potential under irrigation management. Results from these trials will also be used

to developa data base on winter wheat varieties for entry into thé NP LJ #3 NNRALSNINASTI (G A 2 v €
publication.

Research Plan

Seed of twelve winter wheat varieties were acquired from winter wheat breeder Dr. R. Graf, AAFC
Lethbridge. Varieties were direseeded into canola stubble on Septembér 2018. Winter wheat
varieties were established in a small plot replicated and randomized trial design, replicated 3 times. All
varieties are being evaluated under both irrigated and dry land systems. At gexdin trial received

80 kg N/ha as ure@6-0-0) side banded 25 kg POs/ha side bandedindan additionalk5 kg POs/ha

seed placed monoammonium nitraf@1-52-0), in the spring upon regrowth an additior&0 kg N/ha

was intended to broadcast on the igated trial. Weed control consisted of pre-seed application of
glyphosate and aostemergence tank mix applicatiaf Simplicity (pyroxsulam) and Buctril M
(bromoxynil +MCPA esterNo foliar fungicides were applied for either leaf disease or Fusatiaau

Blight. Yields were estimated by direct cutting the entire plot with a small plot combine when the plants
were dry enough to thresh and seed moisture content was <2Béth trials were harvested August 15,
20109.

Results
Results obtained for th&rigated trial are shown in Table 1, the dry land trial in Table 2 and a
comparison of irrigated vs dry land in Table 3.

Irrigated yields obtained were low, this can be attributed, in paria breakdown of the linear irrigation
system providing waterd this trial. The system had an underground rupture that required major
excavation, and irrigation was not available through much of July. This was a critical period for winter
wheat seed development and filling. Hence the low yields obtained.

Resultobtained for the Irrigated trial are shown in Table Statistical procedures indicated that AAC
Icefield was the highest yielding variety and significantly higher yielding than all varieties yielding less
than 6100 kg/ha.Conversely experimental entry389was significantly lower yielding than all other
varieties exceptingemerson, AAC Gateway and AAC Goldridéadian yield wa6040kg/ha 89.8

bu/ac). Grain protein ranged from a low 6{%% (Pintail) to a high &6% (AC Emerson), this result
mimicsresults obtained intwo other prior years evaluations Median test weight and seed weights for
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all evaluated varieties wa0.7and 350, respectively. Heading of all varieties occurred within a period
of 6 days from earliest to latest, maturity walsospread over a duration dd days. W522 experimental
line wasthe earliest maturing variety, AA@ildfire the latest. Entry W522 wasélshortest variety, CDC
Chase the tallest varietyLodgingdid not occur in the trial in 2019

Results obtained for thBry Land trial are shown in Table 2. Statistical procedures concluded@/g68
entry was the highest yielding variety and signifityhigher yielding than all varieties yielding less than
5500 kg/ha. W569was significantly lower yielding than all othearieties exceptingntries yielding less
than 5100 kg/ha Median yield wa5380 kg/ha (8@ bu/ac). Grain protein ranged from @V of8.9%
(Pintail) to a high of1.36 Emerso. Median test weight and seed weights for all evaluated varieties
was8.5and36.8 respectively. Heading of all varieties occurred within a periddafays from earliest

to latest, maturity was spreadver a duration of 7 daysAAC Goldrush and AAC Elevate vibee

earliest maturing variees AACNildfire the latest. Ertry W569was the shortest varietyRadianthe

tallest variety. Lodgingdid not occur within the trial

Although yields werbelieved to be significantly reduced by lack of available irrigaticonaparison of
the two production systems are shown in Tald. The mean yield of all varieties produced under
irrigation was statistically higher yielding than the mean yield of drg [aroduction Irrigation
produced751 kg/ha (1.2bu/ac) more winter wheat grain yield than dry land, @4 greater

production Although unknown, it is possible that this irrigation benefit to grain production is less than
would be obtained with springgheat or other conventional spring crops when compared to dry land
production. This, if true, could be a result of earlier gitowaking better use of spring moisture and
the crop maturing prior to the dry, hot conditions usually experienced in Augdistaverage W563 was
the highest yielding entry combining both systeM#&69the lowest yielding. No production system by
varietyinteraction was detectedor most agronomic observationisdicating varieties responded to
irrigation additions in a similar amner.

Grain protein was significantly higher under dry land productamwere test weights and seed weight
Plant heightsvere taller under irrigation.

This trial was continued with 12 winter wheat entries seeded September 17, 2019.
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Table 1 Winter Wheat Variety Evaluation, Irrigated 2019

Yield 1K
% of Test Seed Lodging
Yield CDC Protein | weight | weight | Date of | Date of | Height | 1=erect;
Variety (kg/ha) | Buteo (%) (kg/hl) (gm) | Heading | Maturity | (cm) 9=flat
CDC Buteo 6186 100 8.8 82.2 36.6 June 19 | July 26 106 1
AAC Elevate 6015 97 8.8 79.4 38.3 | June 21| July26 93 1
AAC Gateway| 5815 94 9.5 79.7 35.1 | June2l | July26 85 1
AAC Goldrush| 5829 94 9.6 81.2 36.0 | June23 | July26 103 1
AAC Icefield 6478 105 8.3 80.4 33.9 | June23 | July30 89 1
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AAC Wildfire 6256 101 8.5 81.8 38.7 | June23 | July3l 95 1
CDC Chase 6153 99 8.6 80.9 34.1 | Junel8 | July26 108 1
Emerson 5712 92 9.6 81.0 32.7 | June2l | July29 100 1
Pintail 6356 103 7.9 78.5 32.7 | June23 | July30 102 1
Radiant 5894 95 8.7 80.8 36.5 | June2l | July27 104 1
W520 6177 100 8.7 81.5 34.1 | June2l | July29 91 1
W522 6382 103 8.6 80.1 36.4 | Junel7 | July25 81 1
W563 6356 103 8.2 78.4 35.6 | June22 | July29 96 1
W569 5431 88 8.9 81.1 33.8 | June2l | July29 82 1

LSD (0.05| 448 0.4 1.3 1.2 2.5days| 1.1days| 6.5 NS
CV (%) 4.4 2.7 0.9 2.0 0.9 0.3 4.1 0

NS = not significant
Table 2. Winter Wheat Variety Evaluation, Dryland 2019
Yield 1K
% of Test Seed Lodging
Yield CcDC Protein | weight | weight | Date of | Date of | Height | 1=erect;

Variety (kg/ha) | Buteo | (%) (kg/hl) | (gm) Heading | Maturity | (cm) 9=flat
CDC Buteo 5210 100 10.4 83.1 37.8 June 17 | July 27 90 1
AAC Elevate 5599 107 9.9 80.3 41.0 | June 20| July23 86 1
AAC Gateway| 4987 96 10.9 79.3 36.9 | June 21| July25 76 1
AACGoldrush | 5127 98 10.7 81.7 38.0 | June 25| July23 89 1
AAC Icefield 5083 98 9.7 79.8 36.2 | June 25| July27 77 1
AAC Wildfire 5737 110 9.6 82.5 38.7 | June 27| July30 84 1
CDCChase 5555 107 9.4 81.3 35.3 | June 18| July26 95 1
Emerson 4790 92 11.3 81.9 33.3 | June 21| July29 86 1
Pintail 5091 98 8.9 80.1 34.3 | June 24| July27 83 1
Radiant 5718 110 10.0 81.6 38.7 | June 22| July29 98 1
W520 5675 109 9.6 82.0 34.8 | June 21| July26 82 1
W522 5553 107 9.8 81.0 38.0 | June 17| July24 76 1
W563 5967 115 9.2 79.7 36.3 | June 24| July29 88 1
W569 4429 85 10.6 81.9 34.1 | June 24| July30 74 1

LSD (0.05] 680 0.8 2.2 15 3.6 days| 1.3days| 7.2 NS
CV (%) 7.6 5.0 1.6 2.5 13 0.4 5.1 0

NS = nosignificant
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Table 3. Winter Wheat Variety Evaluatitmigated vs Dryland 2019

Yield 1K
% of Test Seed Lodging

System / Yield CDC Protein | weight | weight | Date of | Date of | Height | 1=erect;
Variety (kg/ha) | Buteo | (%) (kg/hl) | (gm) Heading | Maturity | (cm) 9=flat
Production System
Irrigated 6074 100 8.8 80.5 35.3 | June 21| July28 95 1
Dryland 5323 88 10.0 81.2 36.7 | June 22| July27 84 1

LSD (0.05] 722 0.9 0.3 0.8 NS 0.9days| 1.4 NS

CV (%) 6.0 4.2 1.3 2.3 1.1 0.4 4.5 0

Variety
CDC Buteo 5698 100 9.6 82.7 37.2 June 18 | July 26 98 1
AAC Elevate 5807 102 9.3 79.9 39.7 | June2l | July25 89 1
AAC Gateway| 5401 95 10.2 79.5 36.0 | June2l | July26 80 1
AAC Goldrush| 5478 96 10.2 81.5 37.0 | June24 | July25 96 1
AAC Icefield 5781 101 9.0 80.1 35.1 | June24 | July28 83 1
AAC Wildfire 5997 105 9.1 82.2 38.7 | June25 | July3l 90 1
CDC Chase 5854 103 9.0 81.1 34.7 | Junel8 | July26 101 1
Emerson 5251 92 104 81.5 33.0 | June2l | July29 93 1
Pintail 5724 100 8.4 79.3 33.5 | June24 | July29 93 1
Radiant 5806 102 9.3 81.2 37.6 | June22 | July28 101 1
W520 5926 104 9.2 81.8 34.4 | June2l | July27 86 1
w522 5967 105 9.2 80.5 37.2 | Junel7 | July25 78 1
W563 6162 108 8.7 79.0 35.9 | June23 | July28 92 1
W569 4930 87 9.7 81.5 33.9 | June23 | July30 78 1

LSD (0.05] 397 0.5 1.2 0.9 2.2dys| 0.8days| 4.7 NS
Production System ¥ariety Interaction

LSD (0.05) NS | NS NS | NS | Ns S NS | NS

S = significant

NS = not significant

Research and Demonstration Program Report 2019




Fall Rye Variety Evaluation for Irrigation

Funding
Funded by ICDC

Principal Investigator
9 Joel Peru, PAg, Irrigati Agrologist, SK Ministry éigriculture
1 Garry Hnatowich, PAg, Research Director, ICDC
9 Coinvestigator Dr. Jamie Larsen, AAFC Lethbridge Research Centre

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives

This demonstration praded local producers a yielahd visual comparison of fall rye production under
irrigatedand drylandconditions in central Saskatchewan. Producers had the opportunity to compare
how new hybrid varieties perform compared to conventional varieties.

Reseach Plan

Seed of five fallye (3 conventional and 2 hybridarieties were acquired frorfall ryebreeder Dr.J
Larsen AAF&. ethbridge. Varieties were direct seeded into canola stubble on September 11, 2al18.
rye varieties were established in a athplot replicated and rasiomized trial design, replicated 3 times.
All varieties are being evaluated under both irrigated and dry land syst&eaded plot size was 6 m in
length and 1.5 m wideAt seeding each trial received 80 kg N/ha as uread@pside banded, 25 kg
P.Os/ha side banded and an additional 25 k@p®ha seed placeanonoammonium nitrate (1562-0).On
April 17", 2019upon regrowth an additional 50 kg N/ha was broadcast on the irrigated taed
control consisted of a preeed aplication of glyphosate and postemergence tank mix application of
Buctril M (bromoxynil +MCPA estamd Bison(tralkoxydim). No foliar fungicides were applied for
either leaf disease or Fusarium Head Blighields were estimated kgirect cutting tre entire plotwith

a smallplot combine when the plants were dry enough to thresh and seed moisture content was <20%.
Harvest plot size was 4 m x 1.5 Both trials were harvested August 15, 20X arvested samples were
cleaned into respective crops agields adjusted to a moiste content of 14.5%. Total-season
precipitation was 186.4 mm. An additional 233.7 mvas applied by irrigation to the irrigated
production systenfrom May 29through toAugust 12, 2019

Seasonaprecipitation,30-year hisbric precipitation and growing degree days at CSIDC are outlined in
Tables 1 & 2. Seasonal precipitation was significantly lower in May, higher in June, and lower

throughout the growing periodompared to 30 year averagegasonal precipitation on the ilsby

seasons end was significantly less than long term averages. Seasonal Cumulative Growing Degree Days
were cooler through the growing period, particularly at the start in May and at the end of the season.
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Table 1. 2019 Growing Season Precipitatisttong-Term Average, CSIDC.

Year
2019 30 Year Average
Month mm (inches) mm (inches) % of Long-Term
May 13.2 (0.5) 46.0 (1.8) 29
June 90.2 (3.6) 67.0 (2.6) 135
July 43.8 (1.7) 57.0 (2.2) 77
August 39.2 (1.5) 46.0 (1.8) 85
Total 186.4 (7.3 216.0(8.9) 86
Table 2. Cumulative Growing Degree Days (Base 0°C) vidramgwverage, CSIDC.
Year
Month 2019 30 Year Average % of Long-Term
May 211 224 94
June 691 708 98
July 1249 1290 97
August 1750 1844 94
Results

Resultbtained forthe irrigated trial are shown in Tab® the dryland trial in Tablé and a
comparison of irrigated vs dryland in Table

Irrigated Trial
Irrigated yields obtained were lower than expected, this can be attributed, in part, to a breakdown of

the linear frigation system providing water to this trial. The system had an underground rupture that
required major excavation, and irrigation was raeilable through much of June and early July. This
was a critical period for fall rye seed development.

The hyrid varietyGatanoyielded the highest under irrigation (Table 3), and the conventional variety
Prima the lowest. Yields of the 5 varietiasged from 5898 kg/ha to 8672 kg/ha (934.98.1 bu/ac)

with the median being 6660 kg/ha (106 bu/ac). The tworliybarieties Gatanoand Daniello) yielded

higher than the conventional varieties under irrigation. Grain protein was lowest in the hyBGiatisno

and Daniello) and the highest being in the conventional variety, Danko, at 9.8%. Median seed weights
for all evaluated varieties was 33.5 grams per TKW. Maturity was spread over a period of 6 days among
the varieties with Prima being the earlieand the two hybrids being the latest. Lodging was not a major
factor on this trial.

Dry Land Trial

The hybridvariety Gatano yielded the highest under dryland (Table 4), and the conventional variety
Dankothe lowest. Yields of the 5 varieties randeaim 5020 kg/ha to 7216 kg/ha (79194.4.9 bu/ac)

with the median being 5766 kg/ha (91.8 bu/ac). The hybrid vasaiutperformed the conventional

under dryland conditions. Grain protein was as low as 8.1% (Gatano) to a high of 10.5% (Danko).
Median seé weights for all evaluated varieties was 33.2 grams per TKW. Maturity was spread over a
period of 8 days among ¢hwarieties with Prima being the earliest and Hazlet being the latest. Lodging
was not a factor on this trial.
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Irrigated VS Dry Land

A comparison of the dryland trial and irrigated trial are displayed in table 5. The irrigated trial gave an
observed aerage yield increase of 21.5 bu/acre (22%) compared to the dryland trial. Table 5 also
compares conventional vg/hrid varieties from both trials as a whole. The hybrid varieties had a clear
yield advantage, averaging 32.5 bu/ac over the conventional.

Table3. Fall Rye Variety Evaluation, Irrigation Site 9201

) Seed | paysto Lodging Ergot
Yield Yield | Protein | weigh | Maturity | Height | 1=erect;
Variety | (kg/ha) | (bu/ac) | (%) | t(mg) | (days) | (em) | o=flat (%)
Open-Pollinated Conventional Varieties
Hazlet 6720 107.0 8.9 38.4 July 28 122 1 1.7
Danko 6406 102.1 9.8 38.0 July 27 125 1 1.7
Prima 5898 93.9 8.6 32.9 July 24 141 1 3.3
Hybrid Varieties
Daniello 8580 136.7 7.8 33.2 July 29 112 1 1.7
Gatano 8672 138.1 7.5 31.4 July 29 108 1 0
LSD (0.05] 452 7.2 0.5 2.0 2.1days| 8.2 NS NS
CV (% 3.3 3.3 3.3 3.0 0.5 3.6 0 140
NS= not significant
Tabled. Fall Rye Variety Evaluation, yd Site, 209.
) Seed | paysto Lodging Ereot
Yield Yield | Protein | Weight | Maturity | Height | 1=erect; &
Variety | (kg/ha) | (bu/ac) | (%) (mg) | (days) | (cm) | o=fiat (%)
Open-Pollinated Conventional Varieties
Hazlet 5405 86.1 9.3 37.4 July 28 101 1 1.7
Danko 5020 79.9 10.5 37.1 July 24 100 1 1.7
Prima 5139 81.9 9.2 32.9 July 20 119 1 1.7
Hybrid Varieties
Daniello 6754 107.6 8.2 32.1 July 23 89 1 0
Gatano 7216 114.9 8.1 31.4 July 26 85 1 0
LSD (0.05] 597 9.5 0.2 15 3.1days| 6.4 NS NS
CV (% 5.4 5.4 1.1 2.4 0.8 3.4 0 224
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Table5. Fall Rye Variety Evaluation, Irrigatiarsus Dryland2019.

_ Seed | paysto Lodging Ergot

System/ | Yield Yield Protein | Weight | Maturity | Height | 1=erect;

Variety | (kg/ha) | (bu/ac) | (%) | (mg) | (days) | (cm) | o=fiat (%)
Production System
Irrigated 7255 115.6 8.5 34.8 July 27 | 122 1 1.7
Dryland 5907 94.1 9.0 34.2 July 24 99 1 1.0
LSD (06) | 1416 5.2 0.5 NS NS 19 NS NS

CV(%) 4.3 4.3 2.4 2.7 0.7 3.5 0 171
Varieties
OpenPollinated Conventional Varieties
Hazlet 6063 96.6 9.1 37.9 July 28 | 111 1 1.7
Danko 5714 91.0 10.1 37.5 July 26 | 113 1 1.7
Prima 5519 87.9 8.9 32.9 July 22 | 130 1 2.5
Hybrid Varieties
Daniello 7667 1221 8.0 32.7 July 26 | 100 1 0.8
Gatano 7944 126.5 7.8 31.4 July 28 97 1 0
LSD (0.05] 344 2.6 0.3 1.1 1.7 days| 4.8 NS NS
Production System x Variety Interaction
LSD@©05] NS | NS | NS | Ns | s | Ns | Ns | Ns
Discussion

The combination ofeasonal precipitatiobeingsignificantly lower in Magnd break down of the linear
pivot, likely effected yield for the irrigation trialSeasonal Cumulative Growing Degree Days were cooler
through the growing period, particularly at the start iraland at the end of the seasorhieh delayed
harvest.

This project showed irrigators in Saskatchewan that falbegreefits greatly from irrigation and the

newer hybrid varieties have a yield advantage. Despite hybrid fall rye seed costing $69.60 per acre

(2020 Crop Planning Guidd),is yi el d advantage has the potenti al
compared to conventional fall ryeFurther demonstration of this crop under irrigation and extension of

this year’'s results wildl hel p pr oisiriskand poteatinlasn e s st
an irrigated crop.
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Corn Varieties for Silage Demonstration

Funding
Funded byAgricultural Demastration of Practices and Technologies (ADOPT) Program and ICDC

Principal Investigator
9 Travis Peardon, Livestock S SK Ministry of Agriculture
1 Garry Hnatowich, PAg, Research Director, ICDC
1 Coinvestigator: Dr. Jamie Larsen, AAlethbridge Research Centre

Organizations
1 Saskatchewan Ministry of Agriculture
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives

Growing corn for silage or winter grazing is a potential alternate winter feeding strategy for
Saskatchewan beef producers. Variety d@eds an integral component of ensuring success when
growing corn, and producers must know which varieties arelaiai locally and how those varieties
perform under local growing conditions.

The objective of this project was to evaluate corn varietigigable to growing conditions in the Lake
Diefenbaker Area for silage quality and yield potential under irrigadimhdryland management.
Results of the irrigated portion of this trial will be added to a variety performance data base and is
included inthe Crop Varieties for Irrigation publication.

Research Plan

The trial was established at Broderick, SK. on mediumdderately coarséextured lacustrine soil,
classified as a Bradwell loam to silty loam. Twelve corn varieties were planted on 75achj3ow
spacing. Each plot consisted of two corn rows. A seeding rate of 79,071 plants/ha (32,000 plants/ac)
was trgeted for irrigated production. A seeding rate of 69,187 plants/ha (28,000 plants/ac) was
targeted for dry land production. Seed forakeindividual plot was packaged according to individual
seed weights and adjusted for estimated per cent germinatidhseed received from suppliers was
treated. Nitrogen fertilizer was side banded at a rate of 70 kg N/ha as ure@@@nd phosphorus
fertilizer was side banded at a rate of 20 kg P-205/ha @sl42during the seeding operation. Trials
were establifed on potato stubble that had residual soil nitrogen levels of 150 kg N/ha. Weed control
consisted of spring prplant and a post emergee application of glyphosate, the dry land trial also
received an irseason application of Buctril M (bromoxynil/MC&%#er) at the 56 leaf stage. All silage
plots were harvested on October 11th with a Hegi forage harvest combine. Combine fresh weights
were recorded and subsamples taken for moisture and feed value determinations. Unfortunately, after
subsamples werdried and dry weights determined samples were inadvertantly deposed therefore feed
guality determinations could not be conducted.

Results

The corn heat unit (CHU) rating of varieties in the trial ranged from 2150 to 2450. (Table 1) The Outlook
area recered 2336 CHU during the 2019 growing season. Precipitation during the growing season was
below normal. (Table 2).

Based on 2019 yield datthe varieties that performed the best were PS 2210VT2P RIB (irrigated) and
P7958AM (Dryland).
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This project will b highlighted at extension meeting in winter and spring of 2020. The irrigated portion

of this trial will become part of th€rop Varietis for IrrigationPublication.

Table 1. Corn Varieties Included in Silage Corn Variety Demonstration

Corn Heat Unit

Germination

Kernel Weight

Variety Company Rating % (gm/1000)
DKC239 RIB Dekalb 2275 94 295
DKC32.2 RIB Dekalb 2450 94 288
DKC347RIB Dekalb 2575 94 300
PS 2210VT2P RI| DLF Pickseed 2225 100 332
PS 2320 RR DLF Pickseed 2300 100 360
LR 9474 VT2PRI| Legend 2225 95 330
LR 9573 VT2PRI| Legend 2200 95 240
LR 9579 RR Legend 2350 95 242
LR 9676 VT2PRI| Legend 2275 95 252
LR 99577 RR Legend 2300 95 288
P7527AM Corteva/Pioneer 2150 95 209
P7958AM Corteva/Pioneer 2275 95 231

Table 2. Seasonal vs Long-Term Precipitation & Cumulative Corn Heat Units (CHU)

CSIDC Outlook Weather Station

Month 2019 30 Year Average | % of Long-Term Cumulative

mm (inches) mm (inches) CHU
May 13.2 (0.5) 46.0 (1.8) 29 195
June 90.2 8.6) 67.0 (2.6) 135 730
July 43.8 (1.7) 57.0 (2.2) 77 1378
August 39.2 (1.5) 46.0 (1.8) 85 1940
September 38.2 (1.5) 33.0 (1.3) 116 2336
Total 224.6 (8.8) 249.0 (9.8) 90
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Table4. Agronomic Data of Irrigated Silage Corn, 2019

Harvest

Whole Plant 10% 50%

DryYield | DryYield | PlantStand | Moisture | Anthesis Silking

Hybrid (T/ha) (T/ac) (plants/ac) (%) (days) (days)
DKC239 RIB 16.06 bcd 6.50 28666 b 65.0 80 81
DKC322RIB 17.85 ab 7.22 29677 Db 63.2 80 83
DK@4-57 RIB 16.55 bc 6.70 29453 b 67.1 82 84
PS 2210VT2P RIf  18.69 a 7.56 34736 a 63.5 80 84
PS 2320 RR 14.82 cde 6.00 27429 bc 64.0 79 81
LR 9474 VT2PRIH 17.94 ab 7.26 27429 bc 60.4 79 83
LR 9573 VT2PRIf 13.35e 5.41 22033 d 60.9 76 78
LR 9579 RR 14.18 de 5.74 23832 cd 66.6 81 85
LR 9676 VT2PRIH 14.18 de 5.74 27430 bc 62.3 76 77
LR 99577 RR 14.72 cde 5.96 26980 bc 64.3 75 78
P7527AM 17.06 ab 6.91 29116 b 61.9 80 83
P7958AM 17.04 ab 6.90 28104 b 61.7 78 80
LSD (0.05 1.92 0.78 3683 1.9 1.95 2.3
CV(%) 8.3 8.3 9.2 2.1 1.7 2.0

Table5. Agronomic Data of Dry Land Silage Corn, 2019
Harvest

Whole Plant 10% 50%

Dry Yield Dry Yield | Plant Stand Moisture Anthesis Silking

Hybrid (T/ha) (T/ac) (plants/ac) (%) (days) (days)
DKC2%8B9 RIB 7.90 a 3.20 27654 ab 66.3 92 93
DKC32L2RIB 7.63 ab 3.09 26193 ab 65.7 88 89
DK@4-57 RIB 7.71 a 3.12 24057 bcd 68.3 93 94
PS 2210VT2P RI§ 794 a 3.21 30577 a 67.0 93 94
PS 2320 RR 7.43 abc 3.01 21359cde 63.5 87 89
LR 9474 VT2PRIH 6.81 cd 2.76 23944 bcd 63.4 92 93
LR 9573 VT2PRIH 6.40d 2.59 20347 de 62.2 87 90
LR 9579 RR 6.39d 2.59 18211 e 66.5 95 97
LR 9676 VT2PRIf 6.83 bdc 2.76 23944 bcd 61.5 85 89
LR 99S77 RR 7.53 abc 3.05 25069 bc 67.9 86 89
P7527AM 6.57 d 2.66 26418 ab 62.6 91 93
P7958AM 8.03 a 3.25 25630 bc 64.4 88 90
LSD (0.05 0.82 0.33 4433 1.9 5.5 4.6
CV (%) 7.8 7.8 12.6 2.0 4.3 3.5
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Table 6. Irrigated vs Dry Land Silage Corn, 2019

Harvest
% Yield Whole

Production System Increase of | Plant Plant 10% 50%
or Dry Yield | Dry Yield | Irrigated vs | Stand | Moisture | Anthesis | Silking
Hybrid (T/ha) (T/ac) Dry Land (pl/ac) (%) (days) (days)
Production System
Irrigated 16.04 6.49 121 27907 | 63.4 78 81
Dry Land 7.26 2.94 24450 | 65.0 90 92

LS[0.05) 1.52 0.61 2219 1.6 3.3 2.6

CV (% 8.8 8.8 10.8 2.1 3.4 2.9

Hybrid
DKC2%89 RIB 11.98 bc| 4.85 103 28160 65.6 86 87
DKC322RIB 12.74 ab| 5.15 134 27935 64.5 84 86
DK@4-57 RIB 12.13 bc| 4.91 115 26755 67.7 87 89
PS 2210VT2PRIB | 13.31a 5.39 135 32657 65.3 86 89
PS 2320 RR 11.13cd| 4.50 99 24394 63.8 83 85
LR 9474 VT2PRIB | 12.37 ab| 5.01 164 25687 61.9 85 88
LR 9573 VT2PRIB 9.88¢ 4.00 109 21190 61.5 81 84
LR 9579 RR 10.28 de| 4.16 122 21022 66.6 88 91
LR 9676 VT2PRIB | 10.50 de| 4.25 108 25687 61.9 80 83
LR 99S77 RR 11.13cd| 4.51 95 26024 66.1 81 83
P7527AM 11.82bc| 4.78 160 27767 62.3 85 88
P7958AM 12.54 ab| 5.07 112 26867 63.1 83 85

LSD (0.05 1.02 2828 1.3 2.9 2.5
Production System x Hybrid Interaction

LSD (0.05) S S NS S NS NS

S= significant
NS = not significant

Figure 1. Irrigated vs Dry Land Dry Yield, 2019
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Summary

Growing corn for silage or winter grazing is a potential alternative winter feedetgod for

Saskatchewan beef producers. Variety selection ist@gral piece of ensuring success when growing

corn. Producers need to know which corn varieties are available locally and how these varieties perform
under local growing condition®ata collection included plant population, corn heat units (CHU)
accumuéated and dry matter (DM) yield. Based on dry matter yiel,2210VT2P RABs the corn

variety that performed best under irrigation in 2019. Irrigated dry matter yields varied frdihto 7.56
T/acre. P7958AM was the corn variety that performed bestarmonirrigated management. Dryland

dry matter yields varied from 2.59 to 3.25 T/acre.
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2019 Irrigated Corn Variety Demonstration for Grain Production

Funding
Project funded by ICDC.

Project Lead
91 Joel Peru, PAg, Irrigation Agrologist, Saslateim Agriculture
1 Garry Hnatowich, PAg, Research Director, ICDC

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)
1 CanadaSaskatchewan IrrigatioDiversificationCentre

Objectives
The objective of this projeatasto demonstrate corn varieti&with low heat unit requirementsor grain

yield potential under irrigatioin Saskatchewan

Research Plan
The project was locatkon irrigated land rented from a producer on the @W#30-07-W3M. The soils
on this parcel are made up of very fine sasdsms from the Bradwell association

A randomized, replicated small plot design inclu@aabrn hybrids. Plot dimensions were 1.5 m by 6.0

m on 80 cm (30 inch) row spacing. Plots were replicated four times. Each plot consisted of two rows of
corn. A seedig rate of 79,000 seeds/ha (32,088eds/acre) was targete@eeding rates were

calculated on the basis of hybrid germinatipercentageand seed weight.

The trials were seeded on May.2The varieties and CHU requirements are listed in table 1. Weed
control consisted of spring prplant and post emergence applications of Roundup (glyphosate)
supplemented by hand weeding. Grain yield was obtained by hand harvesting both rows to a length of
6m. Harvest date was October 80it was noted thathe cobs vere very small and beginning to ido

Grain samples were dried and then stationary combined.

Growing season rainfall (M&@d to October 30") was 219 mn{ 8 . a@dan additional 274nm( 1 0. 8 " )
was applied agrigation. Cumulative Corn Heat Units (Cilgye 2385 for the period May 15-

Sptember 30.Cumulative corn heat units were very close to average thanks to the late first fall

frost. Temperatureswere generally moderatand allmonthly averagewere well within 2.0°C of the
30-year averages
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Talle 1. Grain cornarieties and CHU requirements included in 2019 ICDC trial

Company Variety CHU requirement
Dupont® P7202AM | 2050
Dupont® P7211HR | 2050
DEKALB 26-40 RIB | 2150
DEKALB 23-17RIB | 2075
DEKALB 2989 RIB | 2275

Legen(&ed@ LR 9972G 2125

Results and Discussion
The Results of this demonstration are listed on table 2 and 3 for thissyedgated trials.

Yieldsof all varieties were much lower than expected in 20T®is ipossiby due to the late seeding

date of May21stcombined witha wet cool fall with untimely rainfall and snow evenitsis generally
recommended to seed corn for grain production in Saskatchewan by May 15th and this goal was not
met due tologistical cltallengesduring the seeding season.

The plant stands in this trial exceeded the targeted number of 32000 plants/acre for all variétdds
in this trial ranged fron34835625kg/ha (560 bu/ac) which is consideredpmor crop. Accordingot

the 2RO ICDC Irrigation Economics and Agronomics guide, a yiéklmi/acneeds to be grown to
break even if corn prices are a8.#3bu. Half of the varieties in this trial did exceed 76 bu/ac, but still
did no provide enough yield to be economigadktractive. This demonstration showed to local
producers that even with new varieties requiring less CHUSs, grain corn can be a nstghero
conditions are not right. The continued improvement of genetics and production practises will be

necessary blere prodc er s wi dely adopt grain corn in Lake
Table 2. Agronomic Data of Irrigated Grain Corn, 2019
Yield Yield
@155% | @ 15.5% Seed
Moisture | Moisture oil Protein Starch Weight
Hybrid (kg/ha) (bu/ac) (%) (%) (%) (g/1000)
DKC23L7 RIB 5155 82.1 5.2 10.8 68.8 161
DKC2640 RIB 5625 89.6 5.3 10.0 69.7 154
DKC2389 RIB 4229 67.4 5.8 105 70.5 146
P7202YHR 5812 92.6 5.2 10.1 69.8 189
P7211HR 5367 85.5 5.2 10.2 69.8 183
LR 9474 VT2PRI§ 3483 55.5 5.3 11.3 68.7 138
LR9573VT2PRIB 4540 72.3 5.6 10.5 69.7 150
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LR 9972GT 4706 75.0 5.7 11.6 69.0 140
LSD (0.05) 777 12.4 0.3 0.3 0.6 10.5
CV (%) 10.9 10.9 3.3 2.1 0.6 4.5
Table 3. Agronomic Data of Irrigated Grain Corn, 2019
10% Anthesis Plant Stand Plant Stand
Hybrid (days) 50% Silking (days) (plants/ha) (plants/ac)
DKC23L7 RIB 75 76 71389 28891
DKC2&10 RIB 76 76 78611 31814
DKC239 RIB 80 82 76111 30802
P7202YHR 75 77 67778 27429
P7211HR 75 77 65556 26530
LR 9474 VT2PRIKE 81 83 68889 27879
LR 9573/T2PRIB 76 78 64444 26080
LR 9972GT 76 79 67500 27317
LSD (0.05) 0.9 1.9 NS NS
CV (%) 0.8 1.6 11.8 11.8

NS = not significant
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Saskatchewan Dry Bean Narrow Row Regional Variety Trial

Funding
Funded by the Irrigation Crop Diversification Corporation andSh&katchewan Variety Performance
Group

Project Lead
1 Garry Hnatovch
1 Coinvestigators: Dr. K. Bett, Crop Development Centre

Organizations
9 Irrigation Crop DiversificatioBorporation (ICDC)
1 Crop Development Centre

Objectives

Regional performance trials provide information on the various production regions available in
Saskatchewan to assess productivity and risk of dry bean. This information is used by extension
personnelpulse growers and researchers across Saskatchewan to become familiar with these new pulse
crops.

Research Plan

ADry Bean Narrow Row Regional varigtgl wasconducted in the spring &f019 at CSIDGff-station
Knapiklocation A second location wastended for the ICDC offtation location at Rudy Agro.
Unfortunately, the Rudy Agro was unintentionally seeded in wide rows, not narrow as wastém.in
Therefore only results from Knapiwill be discussed separately.

Knapik

The trialwas seededMay 30 at Knapik Eighteendry bean varieties consisting sikmarket classes

(pinto, black, navyyellow, cranberryand fleur de junip were evaluate Phosphorus fertilizer was side
banded at a rate of 25 kg®/ha during the seeding operation. Granular inoculant was unavailable so
nitrogen requirements were met by supplemental broadcast urea, applied and irrigated immediately,
for a total applicatiorof 100 kg N/ha. At no time during dry bean growth did plargghibit symptoms of
nitrogen deficienciesWeed control consisted of a py@ant soil incorporated application of granular
Edge (ethalfluralinnd a postemergent applicatiorf Viper ADV (imeamox and bentazon)
supplemented by periodic irow hand weedig. Priaxor(fluxapyroxads pyraclostrobin) for
control/suppression of powdery mildew, mycosphaerella, downy mildew and white mold was applied
July 27.Individual plots consisted ddur rowswith 25 cm row spacing and measur@Bm x 4 m.

Yields were estimated by harvesting the entire plot. All rows in each plot were -entand

windrowed, allowed to dry in the windrow and then threshed when seed moisture content was <20%.
The trial was undercut on Septembe6, and harvested on Septembdr9. In-season precipitation from
May 15through August wa480 mmand inseason irrigation at Knapik wag3mm.

General observations of the 2019 growing season are warranted. The 2019 growing ssgaolly in

terms of precipitation, however, this was not overly a concern as all three trials were irrigated.
Howeverthe daily temperatures were believad bean ssue. The values shown in Tablre

cumulative growing degrees throughout the seasasdd on 10° C, as dry bean do not develop and

grow at temperatures less than 10° C. The optimal growing degree days was well below optimal for dry
bean developmentAdded influence was that average night time temperatures were below normal
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throughout theentire growing season. Consequentdgronomic dry bean growth, &bth sites, was
less than normally experienced within the region. Plant canopies did not cle#het test trial.

Tablel. Cumulative Growing Degree Days (Base 10°C) vsllasntiverage CSIDC Outlook Weather
Station.

Year
Month 2019 30 Year Average % of Long-Term
May 52 60 87
June 231 242 95
July 479 510 94
August 671 754 89
September 737 821 90
Results
Knapik

Results ofhe trials areshown in Tabl@ for Knapiknarrowrow evaluation Seed yields in general were

very low and are directly related to the abnormal dry bean environmental conditions experienced. Seed
yield obtained for the Yellow market class dry bean varieties were abysmal, as was OAC Racer Cranberry
dry bean. Generallfthe OAC (Ontario Agricultural College) performed poorly, the lower yields are also
correlated to the low plant populations established with these varieties. No further discussion is
warranted.

The results from these trials are used todate (if applicdle) the irrigation variety database #€DGnd
provide recommendations to irrigators on the best dry bean varieties suited to irrigation conditions.
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Tablel. Saskatchewan Irrigated Dry BedawrrowRow Reginal Variety TrialCDC Offtation Knapik

Site, 209.
. Seed Plant :::::5:
vield | Yield | weight Stand Flower | paturity | 1=upright | Height

Variety (kg/ha) | (Ib/ac) | (g/1000) | (plant/m?) | (days) | (days) 5=flat (em)
Pinto
AC Island 2027 | 1808 335 36 50 98 1 42
AAC Burdett 2128 | 1898 368 35 52 98 1 42
CDC WM 1673 | 1492 347 23 51 99 1 42
CDC WwmB 1963 | 1492 347 26 49 97 1 38
Black
CDC Blackstra| 1458 | 1300 203 29 57 102 1 31
CDC Superjet | 1232 | 1099 180 38 58 101 1 40
OAC Vortex 613 547 171 19 62 103 1 47
Navy
AAC Shock 1181 | 1053 180 35 52 101 1 40
Bolt 1085 968 179 30 54 102 1 41
Envoy 838 748 175 39 50 97 1 34
Portage 1282 | 1144 170 36 51 99 1 36
16-6 631 562 159 30 62 103 1 44
34587 1604 | 1431 198 34 52 96 1 34
Yellow
CDC Sol 350 312 284 32 55 103 1 32
CDC Sunshine| 1037 925 382 37 48 97 1 29
Cranberry
8:rijycane 1385 | 1236 520 25 49 97 1 31
OAC Racer 628 560 476 23 49 91 1 29
Fleur de Junio
CDC Ray 1219 | 1087 267 30 56 103 1 32
LSD (0.05) 351 313 16.7 9.6 1.8 NS 4.3
CV (%) 13.5 13.5 3.5 18.8 2.0 1.3 7.0
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Herbicide Tolerant Soybean Regional Variety Trial

Funding
Funded by the Irrigation Crop Diversification Corporation, partial funiie@askatchewaiulse
Growers

Project Lead
1 Garry Hnatowich
1 Coinvestigators:S. Phelp& L. FriesenSaskatchewan Pulse Growers

Organizations
9 Irrigation Crop Diversification Guoration (ICDC)
M Saskatchewan Pulse Growers

Objectives
The objectives of this studyre:
(1) To evaluate the potential of soybean varieties for production in the irrigated-aestrd region
of Saskatchewan
(2) To assesthe suitability of soybean tarigation as opposed to dry land production
(3) To create a data base on soybean@op Varietiesor Irrigation

Research Plan
ICDC Rudy Agro Site (S\WRBA07-W3). Bradwell fine sandy loam toam (NW quadrant)

Sybean varieties were received througie SaskatchewaPRulse Growerfor evaluation under both dry
land and irrigation production assessmerihe trialing was divided into two separate trials based on
maturity —a short season andlang season evaluation. The short season trial included 3@snthe
long season 39 entriesThese trials were established at the ICRely Agraff-station location. Plot
size was 1.2 m x 4 m. All plots recei2éckg POs/ha as 1251-0 as a sidednd application during the
seeding operation Granular inoculan{CeltTech) with the appropriateRhizobiunbacteria strain
(Bradyrhizobium japonicunspecific for soybean was seed placed during the seeding opert@mate
of 11.2kg/ha. Both trialsvere seeded on MayZ under both irrigated and drylarqatoduction Weed
control consisted of a prplant soil incorporated application of granular Edge (ethalfluraimja post
emergence application of Rounddpansorb(glyphosate) supplemented by sorhand weeding.First
killing frost occurred on the moring of October 2 Most entries hadhot reached maturity.Yields were
estimated by direct cutting the entire plot with a small plot combine when the plants were dry enough
to thresh and the seed mdisre content was <20%Both trials were harvestedn October B. In-
season precipitation from miay through September was 218 mmss@ason irrigation at Rudy Agro
274 mm.

Results

No results were obtainetbr dryland trials as emergence of soybearsvgaiboptimal due to extremely
dry soil moisture condibns and these trials were abandoned.

Short Season Herbicide Tolerant Variety Trial
Thirty Roundup Ready soybean varieties were evaluated. Plant emergence and seedling development
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wasadequate Seedyield,quality and agronomic data collected for the irrigated soybean are shown in
Tablel. Yields werdow with a median yield of athirty entries of2210kg/ha @2.9bu/ac). Yields of
irrigated soybean ranged from a low b487kg/ha @2.1bu/ac) toa high 0f3191kg/ha @7.4bu/ac). Oil
content varied among entries with@a3%contentdifference between the lowest and highest % oll
entries. Median protein content we0.®4 very low Proteinconcentration ranged fror27.8— 33.1%.
Test weight andeed weight also exhibited a wide variance between entriggeragematurity cannot

be made as few varieties reached physiological maturity (95% of pods had turned from green to yellow
or brown)prior to the occurrence of a fall frost.ess than half # soybean entries obtained maturity.
Plant heightvaried among entries with the shorteat 46 cm to the tallest aZ0cm, median plant height
of all varieties wa§3cm. Lodging resistance iall entries was very gogavith noneexhibitinglodging
scores>1.0.

The results from this triak used to update the variety database at ICDC and provide information to
producers on soybean performance under west central Saskatchewan growing conditions. Annual
testing of soybean varieties is essential floistpotential crop.

Tablel. Agronomics a2019 SoybearRegional Variety Trialrrigated Short Season

. % % TG_"St Se.ed Maturity | Height | Lodge
Yield Oil | Protein weight |~ weight (days) (cm) (1-5)

# Variety (kg/ha) (kg/hl) | (g/1000) 4
1 | TH33003R2Y 3191 | 17.0f 30.1 76.1 133 DNM 70 1
2 ;\2/;580009 2078 | 16.0| 31.7 75.5 126 DNM 59 1
3 ;\ézil.lsOOl 1899 | 17.1| 31.7 76.6 142 DNM 54 1
4 | PVEXP1S1 2228 | 18.1| 28.3 76.3 103 117 57 1
5 | XB0O009G18X| 2558 | 16.9| 32.8 75.0 132 117 50 1
6 | XB002G18X 1503 | 17.1| 32.2 75.4 120 DNM 51 1
7 | BOO30L1 2268 | 15.6| 32.9 76.0 134 DNM 65 1
8 | DKB000514 1487 | 16.1| 29.6 74.7 128 DNM 47 1
9 | DKBO0O0O3®B9 2087 | 15.8| 29.7 75.5 146 DNM 58 1
10 | POOO7A73X 1588 | 15.3| 33.1 76.1 133 119 52 1
11 | POOOA52R 2329 | 17.4| 30.5 75.7 141 DNM 59 1
12 | POO1A48X 2793 | 17.4| 29.4 76.2 137 DNM 61 1
13 | Varuna R2 2455 | 16.4| 30.6 75.8 134 117 48 1
14 | Amirani R2 1638 | 17.6| 30.7 76.1 134 116 46 1
15 | NocomaR2 2313 | 16.1| 31.3 76.5 124 122 51 1
16 | Karpo R2 3148 | 154 | 30.7 76.1 121 DNM 61 1
17 | Notus R2 2613 | 16.2| 30.0 77.2 155 124 50 1

NSC EXP000!
18 RR2X 1842 | 17.3| 29.9 76.4 129 122 50 1

NSC Watson
19 RR2Y 1924 | 18.3| 27.8 75.5 132 123 48 1

NSC Leroy
20 RR2Y 1982 | 16.9| 315 75.8 121 118 53 1
21 | PS 00078 XR| 2012 | 15.7| 31.3 74.7 124 DNM 49 1
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22 | Torro R2 2010 [ 15.9] 322 [ 75.2 123 DNM 59 1
23 | Devo R2X 2393 | 17.7| 308 | 76.6 120 DNM 58 1
CBZ617AB3
24 | CoORN 2618 | 16.7| 31.3 | 75.9 137 120 51 1
25 | Fisher R2X | 1587 | 15.9| 316 | 73.6 132 DNM 48 1
26 | Barron R2X | 1549 | 17.7| 313 | 758 116 DNM 50 1
27 | S0007B7X 1810 |18.1| 27.9 | 75.9 120 112 47 1
28 | S0009M2 2280 | 18.6| 29.8 | 755 128 122 51 1
29 | CP000719RX| 2346 | 186| 29.8 | 76.1 89 119 57 1
30 | RX000918 1999 | 16.6| 28.7 | 747 129 DNM 50 1
LSD (0.05) 666 | 0.8 | 22 1.4 10.2 7.6 NS
CV (%) 190 | 30| 45 1.1 4.9 8.7 0

NS = not significant
DNM = did not mature (alllpts from eactreplication required to have reached maturity or listed DNM)

Long Season Herbicide Tolerant Variety Trial

Two additional varieties, Rx Cedo and Mani R&Xe evaluatedhat are excluded from the data
presented in Table 2. Rx Cedo is aetarentered byerror and is extremely long maturing, Mani R2X
had very poor emergence.

Thirty-nine Roundup Ready soybean varieties were evaluated. Plant emergence and seedling
development wasdequate Seed yield, quality and agronomic data colledtedhe irrigated soybean

are shown in Table.1Yields were low with a median yield of all thiniyje entries of 2284 kg/ha (34.0
bu/ac). Yields of irrigated soybean ranged from a low of 1336 kg/ha (19.9 bu/ac) to a high of 3229 kg/ha
(48.0 bu/ac). Ottontentvaried among entries with a 4.1% content difference between the lowest and
highest % oil entriesMedian protein content was 3@, very low.Proteinconcentration ranged from
28.2—-34.%%. Test weight and seed weight also exhibited a widanegi betveen entries. Average
maturity cannot be made as few varieties reached physiological maturity (95% of pods had turned from
green to yellow or brown) prior to the occurrence of a fall fro®nly seversoybean entries obtained
maturity. Plant haiht vared among entries with the shortest aB4m to the tallest at Zcm, median

plant height of all varieties wa0cm. Lodging resistance in all entries was very good, with none
exhibiting lodging scores > 1.0.

The results from this trial is ad to upate the variety database at ICDC and provide information to

producers on soybean performance under west central Saskatchewan growing conditions. Annual
testing of soybean varieties is essential for this potential crop.
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Table2. Agrommics 0f2019 SoybearRegionaVariety Trial IrrigatedLongSeason.

. % % T?St Se.ed Maturity | Height | Lodge
Yield | o | protein | WeiBNt | weight | = ) | (em) | (1-5)

# Variety (kg/ha) (kg/hl) | (g/1000)
1 | TH 33003R2Y 2746 | 169| 304 | 755 | 139 DNM 68 1
2 2/)(163004 2425 | 15.9| 205 | 735 | 139 DNM | 68 1
3 ;\42105005 2215 | 17.0| 313 | 701 | 127 DNM | 59 1
4 | BOO30L1 2293 | 155| 329 | 754 | 122 DNM 64 1
5 | BOO40L1 1789 | 16.8| 33.1 | 724 | 134 DNM 57 1
6 | DKBOOZ9 | 1861 | 165| 296 | 746 | 154 DNM 57 1
7 | PO02A63R | 3229 | 161| 329 | 752 | 146 DNM 69 1
8 | PO03A97TX | 2169 | 169| 31.8 | 729 | 145 DNM 54 1
9 | POOSA27X | 2403 | 165| 326 | 721 | 148 DNM 55 1
10 | POOSAS3X | 2428 | 16.8| 29.7 | 736 | 150 DNM 64 1
11 | Akras R2 2586 | 14.9| 301 | 769 | 130 DNM 53 1
12 | SunnaR2X | 3219 | 168| 309 | 747 | 136 DNM 61 1
13 | CFS19.05 R2| 2505 | 16.4| 286 | 761 | 114 DNM 61 1
14 | Lono R2 2948 | 160| 301 | 762 | 133 DNM 63 1
15 | LS TRISXT | 1984 | 155| 31.0 | 755 | 127 126 54 1
16 | LS 001XT 2182 | 16.0| 300 | 746 | 135 DNM 60 1

NSC Redvers
17 | heoy 2372 | 163| 204 | 749 | 120 DNM 62 1

NSGNatson
18 | Loou 2273 | 17.8| 206 | 752 | 137 119 52 1

NSC Newton
19 | oo 2199 | 165| 324 | 745 | 131 DNM 69 1
20 | NS EXPOO2E| 1506 | 15.1| 321 | 754 98 DNM 63 1
21 | PS 0044 XRN 2489 | 165| 29.7 | 749 | 128 DNM 67 1
22 | Torro R2 2298 | 16.3| 31.0 | 75.7 | 123 DNM 61 1
23 | Devo R2X | 2853 | 16.4| 339 | 7.0 129 127 69 1
24 | Dinero R2X | 1880 | 16.1| 311 | 761 | 138 DNM 52 1
25 | Mahony R2 | 2865 | 16.6| 312 | 741 | 151 DNM 63 1
26 | McLeod R2 | 2914 | 151| 344 | 729 | 166 DNM 72 1
27 | Prince R2X | 2426 | 158| 295 | 752 | 134 DNM 58 1
28 | SC12400 2190 | 15.8| 297 | 743 | 142 DNM 66 1
29 | S0007B7X | 2150 | 17.6| 282 | 749 | 130 120 52 1
30 | S0009M2 2392 | 182| 307 | 741 | 128 124 58 1
31 | S003z4X 2718 | 16.9| 287 | 752 | 127 127 54 1
32 | S007v4 2697 | 16.0| 301 | 738 | 140 DNM 61 1
33 | S006M4X 2540 | 14.1| 324 | 753 | 119 DNM 54 1
34 | TH89004 R2X 2249 | 16.3| 300 | 750 | 124 DNM 58 1
35 | TH87003 R2X 2331 | 16.4| 310 | 740 | 140 DNM 60 1
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36 ;2'390009 1336 | 17.6| 322 | 744 | 138 126 49 1
37 | CPOOO719RX| 2048 | 18.2| 311 | 750 | 100 DNM | 60 1
38 | RX000918 | 2011 | 16.8| 295 | 736 | 124 DNM | 48 1
39 | RX00218 1868 | 17.2| 320 | 754 | 117 DNM | 57 1
LSD (05) 595 | 0.7 | 24 | 14 135 78 | NS
CV (%) 156 | 28 | 42 | 09 6.3 8.1 0

NS = not significant
DNM = did not mature (all plots from each replication required to have reached maturity or listed DNM)
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Conventional Soybean Variety Trial

Funding
Funded by the trgation Crop Diversification Corporation, partial funding provided by the Saskatchewan
Pulse Growers

Project Lead
1 Garry Hnatowich
1 Coinvestigators:S. Phelp& L. FriesepSaskatchewan Pulse Growers

Organizations
9 Irrigation Crop Diversification Corpaien (ICDC)
M Saskatchewan Pulse Growers

Objectives
The obijective of this study is
1 To evaluate the potential of conventional soybean varieties for production iirtiigated west
central region of Saskatchewan.

Research Plan

Thirteen conventionadoybearnvarieties were received through the Saskatchewan Pulse Growers for
evaluation under irrigatiomnd drylandoroduction assessment. Plot size waa h. x 4 m.All plots
received & kg ROs/ha as 1251-0 as a sideband application during the seeding openatiGranular
inoculant (CellTech) with the appropriat®hizobiunbacteria strainBradyrhizobium japonicunspecific
for soybean was seed placed during thediag operation at a rate ofl12kg/ha. Bothtrialswere

seeded on May 2 Weed control consted of a preplant soil incorporated application of granular Edge
(ethalfluralin) and a postmergence application of Viper ADV (imazamox & bentazon) suppteches
some hand weedingFirst killing frost occurred on the morning ©ttober 2 Yields werestimated by
direct cutting the entire plot with a small plot combine when the plants were dry enough to thresh and
the seed moisture content was <20%. Buthls were harvestedn October 16. hseason

precipitation from midMay through September wakl8 mm, inseason irrigation at Rudy Age@4 mm.

Results
No results were obtainetbr dryland trials as emergence of soybean was suboptimal deattemely
dry soil moisture conditions and these trials were abandoned.

Results of the conventional soyhearigated trial is shown in Table Experimental variability was

quite high within the trial and yield differences between varieties not statdiy different. The lowest
yielding variety was Maxus, the highest experimental entry X89822. Themedian yield of all entries
was 1539 (22.9 bu/ac). Median oil content was 16.5% and median protein at 33.7%. Test weight and
seed weights were ndttatistically differing between entrie<Only three entries reached physiological
maturity. Lodging wasat an issue in 2019.

The results from this trial is used to update the variety database at ICDC and provide information to
producers on soybean penfmance under west central Saskatchewan growing conditions. Annual
testing of soybean varieties is essahfior this potential crop.

Tablel. Agronomics of 2019 Soybean Regioviatiety Trial- Irrigated Conventional Varieties

Irrigation Crop Diversification Corporation



. % % T?St Se.ed Maturity | Height | Lodge

Yield | o | protein | WeBNt | weight 2o | (em) | (1-5)
# Variety (kg/ha) (kg/hl) | (g/1000)
1 | TH3®03R2Y | 1504 | 16.2| 35.6 76.8 156 DNM na 1
2 | Bennie 1754 | 16.0| 33.9 76.6 148 DNM na 1
3 | X58951-S125 | 1417 | 16.8| 334 76.7 147 DNM na 1
4 | X58951-S135 | 1627 | 16.0| 34.3 75.3 168 129 na 1
5 | X58971-S16 1831 | 16.3| 34.3 76.2 143 124 na 1
6 | X59021-S12 2047 | 167 | 334 75.8 141 DNM na 1

NSC Watson DNM na

7 RR2Y 1677 | 16.5| 33.9 76.1 142 1
8 | Siberia 1447 | 16.3| 34.7 76.4 152 DNM na 1
9 | Maxus 1322 | 16.1| 35.9 75.5 167 DNM na 1
10 | PR110212704( 1810 | 16.3| 35.2 76.7 144 DNM na 1
11 | PR110187701] 1695 | 16.5| 32.7 76.6 145 DNV na 1
12 | AAC Edward 1534 | 16.6| 34.4 76.3 154 DNM na 1
13 | OAC Prudenceg 1815 | 16.3| 33.2 76.5 152 DNM na 1
LSD (0.05) NS NS NS NS NS 130 NS
CV (%) 175 | 10.7 6.2 1.2 9.2 0

NS = not significant
DNM = did not mature (all plots from each replication regdito have reached maturity or listed

na = observation not collected
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National Industrial Hemp Variety Evaluation

Funding
Funded by theCanadian Hemp Trade Association and ICDC

Project Lead
1 Garry Hnatowich
1 Coinvestigators:Joel Peru

Organization s
9 Irrigation Crop Diversification Corporation (ICDC)
9 Canadian Hemp Trade Association

Objectives
The objective othis study is
1 To evaluate the potential diempvarieties for productionunderirrigation.

Research Plan

Tenhemp varieties were provided lifie Canadian Hemp Trade Association for evaluation under
irrigation production. The trial was seeded at the Rudy Agrosiétion site. Plot size wag m x 1.5 m.
Each variety was replicated four times. All plaseived 20 kg N/ha as 480 sidebanded and 2Ckg
P205/ha as 1251-0 as a sideband application during the seeding operatidmetrial wasseeded on
May 24. Weed control consisted of a pmant soil incorporated application of granular Edge
(ethalfluralin).

Results

This trial was discoimued due to very poor emergence of the hemp and meaningful results could not

be obtained. Planting depth was a concern and deeper than desired. However, seed depth was not the
only issue. Subsequent electric coptivity assessment by the Ministry o§éculture staff revealed this
portion of the Rudy Agro offtation site was high in salinity.

Hemp is considered a potentially profitable crop for irrigation and future hemp evaluation
warranted
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AGRONOMICI RIALS

Malt vs Feed Barley Management

Funding
Funded bythe Saskatchewan Barley Development Commission

Project Lead
1 Project Lead: Michael Hall (ECRF)
1 ICDC Lead: Garry Hnatowich (ICDC)

Organizations

East Central Research Foundation (ECRF)

Irrigation CropDiversification Corporation (ICDC)
Conservation Learningentre (CLC)

Indian Head Research Foundation (IHARF)
Northeast Agriculture Research Foundation (NARF)
Western Applied Research Corporation (WARC)
Southeast Agricultural Research Foundation (SERF)
Sakatchewan Barley Development Commission
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Objectives
The dojectives of this project are:

(1) to demonstrate that newer malt varieties can provide comparable yield to the best feed
varieties.

(2) to demonstrate the importance of adequate plant populations for yatd malt acceptance.

(3) to demonstrate the differences in Management for malt versus feed of barley

Research Plan

The trial was seeded on May. Plot size was 1.5 mB0 m. The trial was established as a 3 order
factorial replicated four times. The®ifactor compares barley varieties, th&2actor will contrast
seeding rate and the'8factor nitrogen fertilizer rate The two varieties werdAC Synergya high
yielding 2row malt variety that yields 8% more than AC Metcalfe under irrigation, &abBC Austenson
a feed barley yieldin@8-21% more than A®letcalfe under irrigation production. Each variety was
seeded to achieve a theoretical plant stand of 200 or 300 seeqseeding rate was adjusted for each
variety to account for % germination atfibusand kernel weight (TKW). The nitrogen fertilizées
were 80,120and 160 Ib N/ac The combination of factors resulted in 12 treatments total as shown in
Table 1. All nitrogen fertilizer applications were sidmded at the time of seeding. Hetreatment

also received aeed place@pplicationof 22 Ib R.Os/ac at seeding.Weed control consisted of a past
emergence applicationgst recommended rategf Infinity (oromoxynil pyrasulfotold plus Assert
300SC (imazamethabénalus pH adjusteon Junel3. An incrop fungicide application of Caramba
(metconazole), at recommended rates, was foliar applied Julyy28lds were estimated by direct
cutting the entire plot with a small plot combine when the plants were dry endaghresh and seed
moisture content was <20%. The trial was harveste&eptenber 24 Total irseason irrigation was
1285mm 6.1 ) , and nat ulB@@mm@Beci pitation
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Table 1. Experimentdreatmentsfor Malt vs Feed Barley Management Study

Trt Variety Seeding Rate - seed/m2 (~bu/ac) N Rate - Ib N/ac
1 AAC Synergy 200seeds/nt (2 bu/ac) 80 Ib N/ac
2 AAC Synergy 200 seeds/rh (2 bu/ac) 120 Ib N/ac
3 AAC Synergy 200 seeds/rh (2 bu/ac) 160 IbN/ac
4 AAC Synergy 300 seeds/m (3 bu/ac) 80 Ib N/ac
5 AAC Synergy 300 seeds/m (3 bu/ac) 120 Ib N/ac
6 AAC Synergy 300 seéls/m? (3 bu/ac) 160 Ib N/ac
7 CDC Austenson 200 seeds/m (2 bu/ac) 80 Ib N/ac
8 CDC Austenson 200 seeds/m (2 bu/ac) 1201b N/ac
9 CDC Austenson 200 seeds/m (2 bu/ac) 160 Ib N/ac
10 CDC Austenson 300 seeds/m (3 bu/ac) 80 Ib N/ac
11 CDC Austenso 300 seeds/m (3 bu/ac) 120 Ib N/ac
12 CDC Austenson 300 seeds/m (3 bu/ac) 160 Ib N/ac
Results

Seed quality and agronomic plant characteristics collected from each treatmyd@D@Gre tabulated in
Table 2 Bulked seed from ead®DC Boureatment (seed bulked from afbur reps and subsampled)
wassubmitted tolntertek Laboratonfor quality analges and results are presented in TableFactorial
statistical analysis is given in Table 4.

Table 2. Seed Yield, Quality and Plant Agronomic Chaistittgr2019

1K
Test Seed
vield | Protein | Weight | weight | Emergence | Heading | Maturity | Height | Lodge
Trt Variety (kg/ha) (%) (kg/hl) | (gm) | (plants/m2) | (days) (days) (cm) (1-10)
1 AAC Synergy | 7263 12.3 64.6 53.6 172 72 94 82 1.5
2 AAC Synergy | 8287 12.7 65.4 54.2 185 71 97 92 2.0
3 AAC Synergy | 7875 12.4 64.8 53.7 165 72 96 86 2.0
4 AAC Synergy | 8333 12.6 64.9 51.8 247 72 93 87 2.5
5 AAC Synergy | 7816 12.7 64.8 51.3 246 70 97 87 5.8
6 AAC Synergy | 7881 12.6 65.0 51.9 204 71 98 91 5.0
7 CDC Austenso| 7259 12.3 680 53.6 173 71 96 81 1.5
8 CDC Austenso| 7159 12.2 67.9 55.8 158 70 98 85 2.0
9 CD(CAustenson| 8119 13.0 67.8 54.9 143 69 100 94 2.5
10 | CDC Austenso| 7596 11.3 67.9 52.8 259 70 94 75 1.0
11 | CDC Austenso| 7852 12.1 68.1 53.2 219 69 97 90 1.8
12 | CDC Austeson | 7367 11.6 67.5 53.2 232 71 95 70 1.3
LSD (0.05] NS NS 1.0 2.2 46 1.6 NS NS 1.6
CV (%) 11.4 6.7 1.1 2.7 15.9 1.6 3.2 12.0 45.3

NS = not significant
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Table 3. Seed Quality Results from Intertek Laboratory onAAk Synergyeatments.

Protein | Moisture | Plump | Thin | P&B | TFM | TWT Germination | Chitted

Trt | Variety (%) (%) (%) (%) (%) (%) | (kg/hl) (%) %

1 | AAC 12.4 12.2 98.7 | 0.1 | 25.2| 0.0 69 96 16.5
Synergy

2 | AAC 12.4 12.2 98.2 | 0.1 | 25.2| 0.0 69 94 17.5
Synergy

3 | AAC 12.8 12.0 984 | 0.1 | 229 | 0.0 68 98 15.5
Synergy

4 | AAC 12.7 12.1 98.2 | 0.1 | 21.5| 0.0 68 97 19.5
Synergy

5 | AAC 13.2 12.2 98.0 | 0.2 | 248 | 0.1 69 98 20.0
Synergy

6 | AAC 12.8 12.7 976 | 0.2 | 21.2| 0.0 69 96 15.0
Synergy

Results as tabulated in Tables 2 & 3 will not be discussaépth but will be refered to within the
discussion. The datgesentedin Tables 2 & 3 is al$or data preservatiorand reference for possible
future projects The discussion will be based upon results as tabulated and analysed in Table 4.

Statistically, the mean grain yieodf the two barleys did not differ. Numerically, the malt variety AAC
Synergy wa850 kg/ha (6.5 bu/ac) higher than that obtained for the feed barley variety CDC Austenson.
These results express the advancements acliiégwéhe plant breeding efforts ahalt barley in western
Canada.Numerical grain yield was greater with tB80 seeds/mseeding rate, although not statistically
significant Similarly, increasing rates of fertilizer N numerically increased grainbyiettese

differences were not stéstically significant.The lack of a statistical, or larger numerical differences, in
grain yield from fertilizer N applications is surprizing. Soil testing indicated that the total available N in
the 0—60cm (B2 4 "epth wdas only 17 kg N/ha (data nsthown). This is deemed low and a strong
fertilizer N response might be expected. The reason for the lack of response is not understood. Some
fields on the research station have been found to have significanNsgilantities at depth (below

60cm), gien the extremely dry spring it is possible that some of this possible N was brought up to
shallower depths by wick actionRactor interactiongi.e. variety, seeding rate, N fertilizer rategre

not significant, indicatig that varietieg/ieldrespondedthe same to seeding rates and N fertilizer rates.
Grain yield for each treatment is illustrated in Figurantl mean values for variety, seeding rate and
fertilizer N rates shown in Figure 2.

Grain protein did notiffer between varietiesseeding ratesior between fertilizer N ratesProtein

obtained for AAC Synergy was on the extreme high end of malt acceptaalistersdesiringa protein

level ofbetween110—-12.5%.CDC Austenson produced higher test weighd seed weights compared

to AAC Syneyg AAC Synergy had a higher degree of lodging than CDC Austenson. Seeding rate had
little impact on other agronomic measurements obtained other than a slight increase in lodging with the
higher seeding rate. High&l fertilizer applications didxtend days to maturity, plant height and result

in higher lodging values.

Differences were slight in the seed quality parametaeasured by Intertek Laboratory for the malt
variety AAC Synerdyable 3)
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Once all partiipating sites have analysed their respee results a combined analysis of this trial will be
conducted and a mukHsite report prepared and posted to the AgRM web site.

Acknowledgements
Financial support was provided by tBaskatchewan Barley Development Commissialhfunding is
gratefully acknowledged

Table 4Factorial Analysis of Variety, Seeding Rate and N Fertilizer Application on Seed Quality &
Agronomics of Barley, 201

1K
Test Seed
vield | Protein | Weight | weight | Emergence | Heading | Maturity | Height Lodge
Treatment | (kg/ha) (%) (kg/hl) | (gm) | (plants/m2) | (days) (days) (cm) | (1-10)
Variety
AAC 7909 12.5 64.9 52.7 203 71 96 87 3.1
Synergy
CDC
7559 12.1 67.8 53.9 197 70 96 82 1.7
Austenson
LSD (0.05| NS NS 04 0.9 NS 0.7 NS NS 0.7
Seeding Rate (seeds/m?)
200 7660 12.5 664 54.3 166 71 97 87 1.9
seeds/nt
300
7807 12.1 66.4 52.4 234 71 96 83 2.9
seeds/nt
LSD (0.05| NS NS NS 0.9 18.7 NS NS NS 0.7
N Fertilizer Rate — Ib N/ac
80 7613 12.1 66.3 52.9 213 71.2 94 81 1.6
Ib N/ac
120 7778 124 66.5 53.6 202 70.0 97 88 2.7
Ib N/ac
160
7810 124 66.3 53.4 186 70.6 97 85 2.9
Ib N/ac
LSD (0.05| NS NS NS NS NS 0.8 2.2 NS 0.9
Variety x Seed Rate Interaction
LSD(0.05/NS  [NS |[NS [NS |[NS B | NS INS  [sS
Variety x N Rate Interaction
LSD (0.05/NS [NS [NS |[Ns |NsS INS  |NS INS |NS
Seed Rate x N Rate Interaction
LSD (0.05NS [NS |[NS |[NS |NS INS  |NS NS [NS
Variety x Seed Rate x N Rate Interaction
LSD (0.05| NS NS NS NS NS NS NS S NS
malCV 15 |70 |11 |29 159 16 3.2 120 |522
(%)
S = Significant

NS = not significant
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Figure 1.Barley Grain Yields illstrated by treatment means
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Figure 2 Barley factorial illustration of yield as affected by varieggding rate and fertilizer N.
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Increasing Wheat Protein with a Post Emergent Applications of
UANvs Dissolved Urea

Funding
Funded bySaskatchewaklvheat Development Commission.

Project Lead
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Objectives

Recently, producers have been disappointed by low levels of grain prutien area wde protein

levels are low, the premiums offered for high protein wheat tend to increasis.fas left producers
wondering what they could do to increase protein levels in the future. Post emergent application of N
fertilizer is one of the only options timcrease grain protein during the growing season. The results from
this practice vary buit is more likely to be economical when yield potential is high and soil N is
inadequate to maintain high protein levels. Applying nitrogen as a broadcast fol&y isptonvenient

for producers and some may feel that this is an efficient way to getd\tive plant quickly late in the
season; however, applying N in this manner comes with a higher risk of leaf burn and subsequent yield
loss. To reduce this risk, phacers can dilute the UAN 50:50 with water and try to avoid spraying during
the heat of theday, but this may not always be realistic. Dribble banding reduces the risk of crop
damage due to less fertilizer coming into direct contact with the leaves andmaybetter alternative.
However, UAN (28-0) produces large drops that do not dispemethe leaf surface because they have

a high surface tension and tend to roll off. Dilution may reduce surface tension and actually increase
leaf burn.

Foliar sprags with dissolved urea, instead of UAN may prove to be more beneficial. Amy Mangin with

the University of Manitoba recently found foliar sprays of dissolved urea sprayedipthstsis not only
resulted in less leaf burn but also produced greatields al higher grain protein compared to UAN.
Dissolved urea is a standard product used for foliar applications in the UK and is considered to be safer
on the crop then UAN. Whil e both UAN and dissolyv
study, the %N concentration of the solutions differed between the products. The UAN solution was

14%, whereas the urea solution was only 9%. This may have also contributed to the greater crop safety
observed with dissolved urea. In this demonstration, aligsd uresand UAN will be compared at a 14%
solution of N. Producers can create their own solution of urea on farm, however, care must be taken as
dissolving urea is extremely endothermic and can freeze lines. Urea should be dissolved slowly into
warm wder and notinto cold water pulled from a well for example. In addition, producers should only
dissolve urea with less than 1% biuret. Biuret is @imduct that can cause severe leaf burning but it is
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normally removed from North American production.

The overalbbjective of this project is to demonstrate the potential of an additional 30 Ib N/ac applied
late season to increase either wheat yield or grain protein compared to applying all N at seeding. The
impact of nitrogen source, crop staging angbgation mehod will be compared.

Specifically, the following concepts will be demonstrated:

(1) Dribble banded applications of UAN cause less leaf burn than broadcast foliar sprays post
anthesis.

(2) Dribble banding UAN at the earlier boot stage causes les®len thanwhen applied post
anthesis.

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

(4) When broadcast foliar sprays are applied pasthesis, dissolved urea will result in less leaf
burn than UAN appliedsaa solutiorof 14% nitrogen.

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

Research Plan

The trial was established on canola stubai¢he CanadeéSaskatchewan IrrigatioDiversificationCente
(CSIDC) #&utlookon Field #4 (NE)A total of 9 treatments were arranged in a four replicate
randomized complete block design (RCBD) tiiatatments are shown in Table 1, all fertilizer
applications are itmperial measurements (ie: pounds, acrgallons (US)UAN (280-0) treatments
were cut in half with water to create 18-0. Likewise, 18-0 wascreated with urea by adding 1.66 kg
of 46-0-0 to every US gallon of water. Urea with less than 1% bwasused to ensure optimum crop
safety. All postemergent applications of nitrogewere sprayed to deliver an extra 30 Ib N/ac to a base
rate of 70 Ib N/ac sidbanded at seeding. These treatmemtsre compared to base rates of 70 and
100 Ib N/ac (treatments 1 and 2) to determine if there any benefits fom split applying N.
Comparisons between treatments 3 to 9 will determine if N source, application method or timing
influences crop safety and i the resulting yield and protein.

AAC Brandon CWRS wheat was seededcaniola stubble at a seedingteaof 300 seeds/i (adjusted

for %germinationand seed weight) on May 13ndividual plot size was 8m x 2.0m. Each plot consisted
of6rowsof AC Brandon and 2 outside guard rows of winte
Each treatment receivedn application of 30 IbZ®5/ac as 1152-0. Weed control consisted of a post

emergence tank mix application Simplicity (pyroxsulam) and Badgehdglynil +MCPA ester) at

recommended rates on June 10. A foliar fungicide application of Caramba (me&patb0% anthesis

of wheat heads occurred on July 1Boot stage applications were conducted July 6, faoghesis N

applications July 19. Ledadirn assessment was conducted July ¥ields were estimated by direct

cutting the entire plot with a smafilot combine when the plants were dry enough to thresh and seed

moisture content was <20%. The trial was harveste@eptember 24

Soil availble nutrients are provided in Table 2.

Total inseason rainfall from May through Septemiddrwas204.4mm. Total inseason irrigation at
CSIDC wek28.5mm.
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Table 1. Experimental Treatments for Post Emergent Applications of UAN and Urea.

Trt | Seeding Post Emergent Applications

# 19 NEE ellels N (Ib/ac) Product %N Method Stage
banded urea

1 70 na na na na na

2 100 na na na na na

3 |70 30 UAN 14 dribblel!] boot

4 |70 30 UAN 28 dribblel?] boot

5 70 30 UAN 14 dribble! postanthesis

6 70 30 UAN 28 dribblel?! post-anthesis

7 70 30 Urea S(l14 dribblel3! post-anthesis

8 |70 30 UAN 14 foliar*! postanthess

9 70 30 Urea S(l14 foliar!® post-anthesis

(1 Sprayed with dribble band nozzle at 20 ga/ac (10 ga/ac UAN + 10 ga/ac water =sbifoN)

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

(31 Sprayed with dribble &nd nozzle at 20 ga/ac (1.66 Kg of urea dissolved in 1 US gallon of water =
14% N solution)

[l Sprayed with 02 flat fan nozzles at 20 ga/ac (10 ga/ac UAN + 10 ga/ac water = 14% N solution)
(51 Spray with 02 flat fan nozzles at 20 ga/ac (1.66 Kg of ussalded in 1 US gallon of water = 14% N
solution)

Table 2. Soil Testing Report, Agvise Labs, Sar8pléay 2019.

Depth (cm) NO:s-N (Ib/ac) P (ppm) K (ppm) S0;-S (Ib/ac)
0-15 6 15 132 120+
15-30 3 120+
30-60 6
Organic Matter 2.6%
pH (0- 15 cm) 8.3
pH (15- 60 cm) 85

Soluble Salts (©
15cm)

0.94 mmho/cm

Soluble Salts (15
60 cm)

1.15mmho/cm

Results

Seed yield and seed quality parameters measured are shown in J,aaeonomic observations are

shown in Tabld.

Statistically yelds did not differ between treatmentsSoil test available N was low in the tof60 cm
depth and a possible statistically significant response might be expected to increasing tharside
urea from 70 to 100 Ib N/ac. It is suspected that this fielg imave hadhigher levels of available,N

below 60 cm depth, that wheat was able to utilize. This would account for the lack of a significant
response to the additional sideand 30 Ib N/ac but also the high yields obtained to the modest (by
irrigation standards) base fertilizer level of 70Mdac. A numerical yield did occur with the sidend

100 Ib N/ac application obtaining a yield gain of 696 kg/ha (10.4 bu/ac) above the yield obtained with
sideband 70 Ib N/ac application. No pestergent applicaon of an additional 30 Ib N/ac achievéhe
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yield obtained with the sidéand 100 Ib N/ac application. This idiite with an abundance of prior
research in western Canada that has illustrated maximum yields are obtained when fertilizer N is applied
prior, or at, the time of seedinglnseaon N applications rarely are able to optimize grain yield
comparedto having the N applied earlier. Wheat yield response to treatments applied is shown in
Figure 1. Postemergentapplications did generally resutt higher seed protein content than thease
fertilizer level of 70 Ib N/ac. The 20 gal/ac pasthesis dribble band urea solution did not result in a
protein increase? The reason for this is not readily apparent. Theaptisésis dribble band of UAN

using 10 gal/ac resulted in a grain fim content significantly higher than all other treatments.

Likewise, protein on a per acre bases was highest for this treatment. No conclusion can be made from
these results based on this single year of invesiigat Postemergent applications had mor

influences on test weight, seed weight, maturity, plant height or lodging. Flag leaf burn increased
significantly for those treatmentapplied postanthesis and UAN resulted in higher leaf burn than

solution urea

These results will be combined witttials conducted at other AGARM locations and a final report
prepared for theSaskatchewan Wheat Development Commissi®he final report should be made
available on either th&askatchewan Wheat Development Comssionor AgriARM websites.

Acknowledg ements

Financiabupport was provided by thBaskatchewakVheatDevelopment CommissiorAll funding is
gratefully acknowledged.

Table3. Influence ofnitial N Application and #season N Applicatiomms Yieldand Seed Quality.

Seeding
N Post Emergent 1K
Sideband | N ) ) Test Seed
N (Ib/ac) | Rate/Source Method Yield Yield Protein | Protein | \ejght | weight
(Ib/ac) %N | /Stage (kg/ha) | (bu/ac) | (%) (Ib/ac) | (kg/hl) | (gm)
70 na 7213 | 107.2 | 120 |790 |81.5 |43.0
100 na 7909 | 117.6 | 122 | 867 82.0 | 429
70 30 UAN 14 | dbl-bootlt! | 7489 111.3 |12.3 832 82.2 44.7
70 30 UAN 28 | dbl-bootl?l | 7795 1159 | 12.7 893 82.4 44.8
70 30 UAN 14 |OBHPOSL oeos 11933 | 120 |8s2 | 825 |44.9
anthesis!!
70 30 UAN og |dOkPOSt ooy 11148 |138 |91 |s28 | 453
anthesi#
70 30 Urea 14 |9OHPOSL o100 11070 | 120 |776 | 818 | 43.0
Sol ' n anthesi$!
70 30 UAN 14 |FoliaRpOSt o 0r 1067 | 125 [807 |s24 | 443
anthesi#!
70 30 Urea 14 |Foliarpost | o0 11106 [121 |817 |sLo | 443
Sol ' n anthesi&!
LSD0.05)| NS NS 0.7 107 0.7 1.4
CV (%) 6.7 6.7 4.0 8.6 0.6 2.2
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HSprayed with dribble band nozzle at 20 ga/ac (10 ga/ac UAN + 10 ga/ac water = 14% N solution)
(21 Sprayed with dribble band nozzle at 10 ga/ac (undiluted UAN =28% N solution)

(31 Sprayed with dribble band nozzle2@ ga/ac (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/ac (10 ga/ac UAN + 10 ga/ac water = 14% N solution)
(51 Spray with 02 flat fan nozzles at 20a@(1.66 Kg of urea dissolved itU$ gallon of water = 14% N
solution)

NS = not significant

Tabled. Influence of Initial N Application and®®ason N Applications on Yield and Seed Quality.

Seeding N Post Emergent Plant % Flag
Sideband N | N Rate/Source Method Days to Height Lodging Leaf
(Ib/ac) (Ib/ac) %N /Stage Maturity (cm) (1-9) Burn
70 na 97 81 1.0 0.5
100 na 100 86 1.3 0.4
70 30 UAN 14 | dbl-boot!! 96 85 1.3 0.5
70 30 UAN 28 | dbl-boot? 97 86 1.0 0.8
70 30 UAN 14 | dokpost 98 86 1.0 18
anthesi§!!
70 30 UAN og | dbHpOSt 101 84 1.0 105
anthesié¢?
70 30 Urea 14 |dokpOSt 96 86 1.0 8.6
anthesi§’!
70 30 UAN 14 | Foliarpost 99 84 1.0 26.8
anthesi&!
70 30 Urea 14 |FOliarpost 96 84 13 12.1
anthesi&!
LSD0.05) 2.4 NS NS 3.3
CV (%) 17 3.0 23.1 33.0

Sprayed with dribble band nozzle at 20 ga/ac (10 ga/ac UAN + 10 ga/ac water = 14% N solution)
[?1 Sprayed with dribble band nozzle at 10 ga/ac (undiluted UAN =28% N solution)

[31 Sprayed with dribble band nozzle at 20 ga/ac (1.66 Kg of urea dissolved galldiSof water =

14% N solution)

[l Sprayed with 02 flat fan nozzles at 20 ga/ac (10 ga/ac UAN + 10 ga/ac water = 14% N solution)
[1 Spray with 02 flat fan nozzles at 20am(1.66 Kg of urea dissolved in 1 US gallon of water = 14% N
solution)

NS = nosignificant
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Figure 1.Influence of Fertilizer Rate, Timing and Method of ApplicatiokVheatGrainYield
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Can Farm Saved Seed Wheat Triticum aest ivum L.) Perform As Well As
Certified Seed in Saskatchewan ?
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Objectives

While the yield loss from growing saved seed from hybrid crops such as canola has been well
documented, littleresearch has compared yields between certified and fareseted seed for wheat
and particularly for oats iwestern Canada.
Certified seed is “"true to type”™ which means it h
breeder. T,seedbneust Mmeeehigh stahdardsdof varietal purity, germination and freedom

from impurities, which are detenined by an officially recognized thighrty agency. Producers of

cereal grains are not required to use certified seed and may retain seed feinothn farm for

pl anting. This retained sesadeids seemdimthelF\5Sref e Drees
guaranteed quality of certified seed, a phone survey of 800 producers in 2004 determined

approximately 70 to 80% of cereal acres in westema@a were seeded with farmevaved seed. The

survey was conducted by Blacksheep Strategy Inc. The logestf gertified seed occurred in Alberta

and Saskatchewan with only 10 to 20% of wheat, barley, oat and pea acres being seeded with certified

seed. Manitoba was closer to 40% due to greater disease concerns. The survey found that high income
producers wee more likely to use certifiedseed.wo t hi rds of producers who d
certified seed cited “renutclkeed sosds’ aandedskononsvi hag!l
Another 25% felt the quality of FSS was close enough to certiffieshy believe the quality of saved

seed can be as good as certified sePdoducers will typically grow FSS feB ears and then purchase

certified seed to introduce better varieties to the farm.

Farmersaved seed is typically a cheaper seed sothan certified seed. A Igear study in Alberta

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

$3.75bu. There was only 1 year out of 13 in the study where the cost of producing FSS was more

expensive than piehasing certified seed. Economically, the bottom line must take into consideration

the relative yield performance of FSS and certified seed irfi¢hee Assuming a modest 1.5 bu/ac yield

benefit from using a new variety of certified seed, the reportedetmi ned “ pur chasing cer
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only economically benef i cTharéportmade nmjustificatioh forthbe e t hi r t
magnitude of the proposed yield benefit.

Studies with winter wheat in central Oklahoma found FSS could oftdarpeas well as certified seed.

In 2003, they observed only 9 out of 19 lots of farreaved seed were inferior for grain production

compared to thebest certified seed source. In 2004, only 2 out of 27 farsaaed samples were

inferior and only 4 out o17 were inferior in 2005T he aut hors concluded, “that
control measures similar to those required for certified seed, farssved wheat seed can produce

forage and grain yield comparable to that of <cert

There are a nmber of seed labs, which offer vigor testing and disease screenings to help producers
determine the suitability of a seed lot for seedingigor tests are superior to the standard germination

test as they will give a better indication of crop emergence aigor under adverse conditions. A

fungal screen can determine the presence of a number of #ede pathogens that can also affect the
vigor of a seed lot. Low vigor seed lots with high fungal screens can be retested with seed treatment to
determineif vigor can be improved Seed treatment will often improve the vigor of a seed lot by 10%.
However, the level of seed borne disease rhaysuch that locating a better seed lot would be

advisable.

The quality of farmesaved seed lots are likely to beore variable in quality than certified seed which
must meet exacting standards. The intent of this proposal is to randomly comparegtiveanid yield
potential of FFS relative to certified seed in Saskatchewan over the next 3 years. We want to sample
seed lots as broad as possible. For that reason, the same varieties will not likely be grown at each
location and year. Vigor tests and frdgcreens for all seed lots will be conducted to help explain any
differences observed in the field.

The objecties of this study are to;
(1) Compare the yield and vigor performance of various lots of feaved wheat seed relative to

the same varieties dfertified seed and
(2) To determine if a seed treatment can improve the yield and vigor of the-&awved and
certified seed.

Research Plan

Thetrial was established in 2 x 3 x 2 level factorial in a randomized complete block design with 4
replicates. The first factor will contrast treated and untreated seEdeseed treatment selectetb

treat all seed lots was Cruis¥ibrance Quatro (thiamethoxam + difenoconazokeélaxane + metalaxyl
M + fludioxonil) The seed treatment was applied at a rate of 325 ml per 100 kg of Sdesisecond
factor will contrast 3 different variety pairings. The same variety must be ugbih\a variety pairing
and varieties will differ étween pairings. The%factor contrasts certified versus farmsaved seed.
The following 12 treatmenta/ere established.
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Table 1. Treatment list

Trt # Seed Treatment Variety Pairing Seed Type

1 Untreated AC Brandon (A) Certified

2 Untreated AC Brandon (A) FarmSaved Seed
3 Untreated AC Brandon (B) Certified

4 Untreated AC Brandon (B) FarmSaved Seed
5 Untreated Cardale (C) Certified

6 Untreated Cardale (C) FarmSaved Seed
7 Treated AC Bandon (A) Certified

8 Treated ACBrandon (A) FarmSaved Seed
9 Treated AC Brandon (B) Certified

10 Treated AC Brandon (B) FarmSaved Seed
11 Treated Cardale (C) Certified

12 Treated Cardale (C) FarmSaved Seed

Farmsaved seed samplegere providedby ICDC Board of Directmrembers David Bagshaw, Jeff Ewen
and Larry Lee, certified seed was obtained from Ardell Seeds and P3 Seetdes of all seed obtained
were submitted to Discovery Seed Labs for seed assessment, Results are provided in Table 2.

Table 2. Seednalysis Results

1K Seed

Germination Dead | Abnormal | Fusarium | weight
Variety Seed Type % Vigor % | Seed % | Seed % % (gm)
AAC Brandon .
) Certified 99 93 1 0 1.0 39.96
AAC Brandon
) FarmSaved 99 93 1 0 1.5 32.96
AAC Brand -
® randon’ certiied 99 o1 1 0 0 34.80
AAC Brand
® randon o rmsaved 08 92 1 1 0 32.12
Cardale (C) | Certified 99 92 1 0 0.5 35.96
Cardale (C) | FarmSaved 99 92 1 0 0 36.96

This trial was established on ICDC rented land adjacent to CSlD@rieties were seeded into canola
stubble at a seeding rate of 30@ableseeds/n?, adjusted for %vigorand seed weighton May 4.

Individual plot size wak0m x 2.0m. Eaclplot consisted of 6 rows of the treatment variety and 2
outside guard rows of winter wheat. Row spacing @& ¢ m A(l tie@trhents received 130 kg N/ha

as 460-0 and 40 kg #x/ha as 1152-0, all fertilizer was sidbanded at seeding. Emergence ntaito
determine plant population within each plot was obtained by counting the number of emerging plants
from two 0.5 m lengths of 2 rows from both the front and back of each plot. Plant vigor was rated on a
subjective visuatcale oflL — 10, with 10 exfbiting the most vigor. Weed control consisted of a post
emergence tank mix application Simplicity (pyroasul and Badge Il (bromoxynil +MCPA ester) at
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recommended rates on June 10. A foliar fungicide application of Caramba (metconaole) at 50% anthesis
of wheat heads occurred on July 15. Yields were estimated by direct cutting the entire plot with a small
plot combine when the plants were dry enough to thresh and seed moisture content was <20%. The

trial was harvested on September 2darvested plotize was 8.0 m x 1.5 m. All yield samples were
cleaned to remove foreign material on stationary seed cleanadscleaned seed yield and seed quality
characteristics determined.

Total inseason rainfall from May through Septemi#&fwas 2G.6 mm( 8 .. Tdta) inseason irrigation
appliedwas233.7mm( 9 .. 27 )

Results
Seed yield and seed quality parameters swwad are shown in Tab& agronomic observations are
shown in Tabld.

In general yields were lower thappical for irrigation produton. Irrigation was interrupted on this trial
for a portion of June and July due to an underground water line ruptgairing significant excavation
to repair. This inability to irrigate reduced yield potentikurther stand establishment of all tiaments
was lower than typically obtained, which would influence final yi¢ldwever, results obtained are
deemed vatl.

Seed treatment had no influence on seed yield in 2019 (Table 3). This result is not surprizing given the
early season environmentabnditions of 2019. Compared to the 30 year average this trial received
<24% of normal expected precipitation and fiirst irrigation application did not occur until May 29.
Overwinter snow accumulation was sparse and seed bed moisture conditiodardaing very

suboptimal. Therefore, seedling disease, particularly root diseases, were not observed and no benefit
obtained for seed treatment.There was also no statistical difference between varieties nor between
certified versus farmsaved seed. Nstatistical interactions were obtained between any of the three
factors evaluated; seed treatment, variety pairing eed type. Results indicate that for the 2019

growing season farmaved seed did not experience a yield drag in comparison to certédidl sSeed
treatment had no effect on remaining seed quality parameters of seed protein, test weight or seed
weight. Dfferences between variety pairing were found between variety pairings but differences can be
explained agronomically. For examplee AC Brandon (B) pairing had the lowest % seed protein but
the highest yield. The inverse relationship between yieldigin explains results obtained in seed

quality.

Seed treatment did not benefit plant emergence but both variety pairing and seed tgipe/dthin the
variety pairing AC Brandon (B) combined emergence was significantly less than the other two pairings.
Certified seed did significantly have a greater number of seeds emerge as compared to tsavarn

seed. Itis premature, without funer years of testing, to ascertain if this will be repeated or this year
simply due to experimental variability. Seteedatment also had no effect on plant vigor, dayes to

heading and maturity, plant height or plant lodging. Certified sdiddeach heaihg and maturity and
produced taller plants as compared to fasaved seed.

This is the first year of a mulite, mdti-year trial. Results from ICDC will be combined with those of
other participating sites for an interim report of results for 201%isTrial will be repeated in 2020.
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Table3. Influence offreatments on Yield and Seed Quality Parameters.

Test
Yield Yield % weight Seed weight
Treatment (kg/ha) (bu/ac) Protein (kg/hl) (g/1000)
Seed Treatment
Untreated 4286 63.7 12.7 79.3 39.8
Treated 4306 64.0 12.6 79.3 39.9
LSD (0.05 NS NS NS NS NS
CV (% 7.4 7.4 4.5 0.6 5.0
Variety Pairing
AC Brandon (A) 4180 62.1 12.9 79.8 39.8
AC Brandon (B) 4430 65.8 12.3 80.1 42.9
Cardale (C) 4277 63.6 12.7 78.1 36.8
LSD (0.05 NS NS 0.4 0.4 1.4
Seed Type
Certified 4344 64.6 12.9 79.3 39.0
FarmSaved Seed 4247 63.1 12.4 79.3 40.7
LSD (0.05 NS NS 0.3 NS 1.2
Seed Treatment x Variety Pairing Interaction
LSD(©.055 NS | NS | NS | NS | NS
Seed Treatment x Seed Type Interaction
LSD@©05f NS | NS | NS | Ns | NS
Variety Pairing x Seed Type Interaction
LSD(005f NS | NS | S | Ns | S
Seed Treatment x Variety Pairing x Seed Type Interaction
| Ns | Ns | Ns | Ns | NS

S = significant
NS = not significant
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Table4. Influenceof Treatments on Agronomic Observations.

Plant Plant Plant Lodging
Emergence | Vigor Days to | Daysto Height Belgian
Treatment (plant/m?) | (1-10) | Heading | Mature (cm) Scale
Seed Treatment
Untreated 212 9.1 62 101 90 0.2
Treated 196 9.3 62 102 89 0.2
LSD@.05) NS NS NS NS NS NS
CV (%) 27 9.2 1.2 3.9 4.5 1
Variety Pairing
ACBrandon (A) 219 8.5 63 101 85 0.2
AC Brandon (B) 168 9.6 63 103 94 0.2
Cardale (C) 224 9.5 61 100 90 0.2
LSD (0.05] 40 0.6 0.5 NS 3.0 NS
Seed Type
Certified 225 9.3 61 99 93 0.2
FarmSaved Seed 182 9.2 63 103 87 0.2
LSD (0.05] 32 NS 04 2.3 2.4 NS
Seed Treatment x Variety Pairing Interaction
LSD@©O05f NS | NS | s | Ns | Ns | NS
Seed Treatment x Seed Type Interaction
LSD(©O05f NS | NS | NS | NS | NS | NS
Variety Pairing x Seed Type Interaction
LSD(©O05f NS | Ns | s | s | s | Ns
Seed Treatment x Variety Pairing x Seed Type Interaction
| Ns | NS | NS | NS | NS | NS

S = significant
NS = not significant
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Objectives

Historically crop management would include the use of many cultural practices to allow a crop to
compete against weeds eh as tillage, fallow, varying of seeding date, high crop densities, narrow rows,
integration of livestock and forages, and othergor over 50 years, herbicides have been a mainstay of
weed management in Saskatchewan, with newer products becoming nfil@etiee and safer to the
environment and human healthwith the advent of such effective and safe herbicides, producers have
placed &ss importance on many of the cultural weed management practices above, to reduce the
negative environmental impacts obme (tillage), the economic costs of others (high seed densities and
narrow rows) and/or the need to specialize as a way to improveieficy.

To implement some of these practices, producers need to make decisions when making equipment
purchases.These purchasesften take into account engineering benefits of wider row spacing and the
impact on acres per hour, fuel use, and residlearance over the benefits to the agronomic conditions
within the field as well as a minor benefit in foliar disease manageménfortunately, resistance to
herbicides is increasing at a concerning pace with 60% of wild oat populations in the pexhitaéng
resistance to Group 1 herbicides and 32% of wild oat populations exhibiting resistance to Group 2
herbicides; nearly doublehat it was a decade agd.hese two of the most widely used Groups of
herbicides, placing heavy selection pressure li@r development of resistance to thermdnother
consequence of low density seeding is that cereal crops tend to have more secondatty igrtive

form of late tillers and weeds emerging after in crop herbicide treatment, that need to be terminated
using havest aid herbicidesThese herbicides are not only an addition cost to producers but there is
increasing public scrutiny on their ugest prior to harvest.Young agronomists and producers have
come into the industry with a largely herbicide only mindsetd little experience with agronomic
practices as way to manage weedduch of the work on competition was done several decades ago
and in the new era of rapid communication, new information is held in more regard thartadd.
important to revisit he use of seeding rates and row spacing with new varieties so that agronomists,
including ministry staff, are comfortable in recommeamglithese

Irrigation Crop Diversification Corporation



The objective of this study is tollect current data on seeding rates and row spacing in spring wheat to
demanstrate the impact that this can have on weed management and as well as yield and quality
parameters.

Research Plan

A field demonstratn with spring wheat was established in the fall of 2018 on ICDC land rented from

the town of Outlook and adjacent to tHederal CSIDC Research Statidhe trial was established in a
factorialrandomized complete block design, each treatment was replicated 4 tifflesfirst factor was

row spacing-either25cror 50 c¢cm (10" or 207). Swhere vealdec ond f ac
seeds were planted at 203, 270, 405 and 540 seetigatescorrespond to 82, 109, 163 and 218 kg/ha

or 1.2, 1.6, 2.4 and 3.2 bu/ackeeding rates were adjusted to account for seed germination and seed

weight. The variety of CWRS used WAL Brandon. Prior to seeding the entire plot area received a

pre-seed bun-off of glyphosate to control perrennial weeds, winter annuals or variable natural

populations. Individual geded plot size was0m in length and 1.5 m widePrior to seedingvheat;

tame oats and mustard were seeded across all plots purpendicutaetdirection of wheat seeding.

Tame oats and mustard were used to simulate weed presénteur t her r ef eanédehcht o as *
was seeded at 20 viable seedg/mdjusted for %germination and seed weightdll three crops were

seeded on May 16Alltreatments received 130 kg N/ha as-@® and 40 kg #x/ha as 1152-0, all

fertilizer was sideébanded at seeding. No-Beason herbicide or fungicides were applied throughout the
remainder of the studyWheat and “weed” biomass was obtained 6
plants from two 0.5 rhareas of each treatment plot (frerand back) were removed and separated into

their respective groups, fresh weights recorded atahgs dried in forceehir heated dryers. Wheat

tiller number was determined by collecting 10 random plants from inner rows of each plot after

heading. Averagjlength of each plant head was recorded. Head density was determined by counting

the number otheads in two 1.0 m lengths of row from each treatment plot (front and back) and heads

per n¥ calculated.Plots were harvested September 24, plot harvest avaa 8 m in length by 1.5 m

wide. Wheat and weeds were attempted to be harvested. Mostoftheod weed” porti on wa
captured, mustard was expelled from the back of the small plot combine. Grain samples were dried and
yields adjusted to 14.5% moistur@Vheat and oat were separated by a laboratory seed cleaner at the

University of Saskatchewan.

Total inrseason rainfall from May through Septemi#&twas 2.6 mm( 8 .. Tdta) inseason irrigation
appliedwas233.7mm( 9 .. 2" )

Results
Wheat ®edyield and seed quality parameteasnd determined agronomic observations are shown in
Tablel & Table2.

This project was a demonstration to show that controllable factors such as seeder row spacing and

seeding rate can influence presence, or absence egfdypopulations.Weed growth in this study was

appallingly high due to irrigation and the lack osea®n herbicide use. Wheat yields were severely

reduced due to weed competition and would be classified as a crop lobsatWield was reduced as
rowspacings o was the yield of oat “weeds” harvested.
seeding at e i ncreased. However, oat “weedédnyield did
rate. Wheat seed quality parameters were not generalfljuenced by either row spacing or seeding

rate. Wheat early season biomasas significantly reduced asw spacing increased, conversely, weed

biomass was significantly higher as row spacing increased. As would be expected, wheat biomass
increasedasssedi ng rate increased which resulted in | owe
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development and tiller legth were not influenced by either row spacing or seeding rate. Spike numbers
increased as row spacing increased and seeding rate increased.

Resultfrom this ICDGrial will be combined with those of other participating sites for an interim report
of reallts for 2019.This trial will be repeated at a number of dryland A&&M sites in 2020 but ICDC
will not be participating.

Acknowledgements
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Tabl e 1. Wheat Yield, Protein, Test Weight and
Wheat
T % Wheat
”a " in Total
Row Yield Yield Test Seed Weed Grain
Spacing/Plant (kg/ha) | (bufac) | % weight | weight Yield Harvest
Seed Rate Protein (kg/hl) (g/1000) (kg/ha)
Row Spacing
25 cm 1254 18.6 125 366 38.0 1517 45.2
50 cm 1019 15.1 12.6 330 38.8 1332 43.8
LSD (0.05] 169 25 NS NS NS NS NS
CV (%) 202 20.2 2.5 16.4 7.2 20.1 13.1
Seed Rate
203 seed/m 923 13.7 12,5 343 40.8 1355 40.4
270 seed/n? 1084 16.1 12.7 357 38.7 1369 45.4
405seed/n? 1257 18.7 125 367 37.1 1644 43.0
540seed/n? 1283 19.1 125 325 37.2 1329 49.2
LSD (0.05] 238 35 NS NS 2.9 NS 6.1
Row Spacing x Seed Rate Interaction
LSD (0.05] NS NS NS NS NS NS NS

NS = not significan
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Tabl e 2. Wh e at Yiel d, Protein, Test Weight
Wheat Weed
Row Spacing/Plant | Biomass Biomass Wheat Tiller | Wheats
Seed Rate gm/m? gm/m? Wheat Tillers | Length (cm) | Spikes (m?)
Row Spacing
25 cm 126 45 1.8 7.1 347
50 cm 93 67 1.6 7.0 551
LSD (0.05] 10.1 8.9 NS NS 56
CV (%) 12.6 217 24.7 6.6 17.0
Seed Rate
203 seed/m 85 66 1.8 7.4 347
270 seed/n? 96 61 1.9 71 376
405seed/n? 120 47 1.6 6.8 510
540seed/n? 137 50 1.4 6.9 564
LSD (0.05|  14.3 126 NS NS [
Row Spacing x Seed Rate Interaction
NS NS NS NS NS

NS = not significant
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Demonstrating 4R Nitrogen Management Principals for  Spring Wheat

Funding
Funded bythe Agricultural Demonstration of Practices and Technologies FundRABO-ertilizer
Canada.

Project Lead
1 ICDC Lead: Gardnatowich

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives

Developing Best Management Practices (BMPs) for nutrient applications has long been focussed on the
4R principlesvhich refer to using the: 1) right source, 2) right rate, 3) right time and 4) right placement.
These factors are not necessarily independefintach other.For example, depending on the source,
application times or placement options that would normddly considered high risk can become viable.
The objective of this trial is to demonstrate the feasibility of varioitmgen (N) management stategies

and overall N rate response using spring wheat as a test &ddpogen rates included in the

demonstraion range from nill.75xa conservative soil test recommendatiomhe management

strategies vary with regard to timing (fall versus spriptgcement (surface broadcast versussiil

band), and formulation (untreated urea, ESN®, Agrotain® treatedamdeéSuperU®). The

demonstration encompasses all four considerations (source, rate, time and placement) for 4R nutrient
management.

Research Plan

A field demonstration with spring wheat was established in the fall of 2018 on ICDC land rented from
the town of Outlook and adjacent to the federal CSIDC Research Statiertrial was established in a
randomized complete block design, dateatment was replicated 4 times. Seeded plot size was 8 m in
length and 1.5 m wide.The demonstration consisted offo separate components but was managed as
a single entity for both efficiency and to aid in the interpretation of results in the géno(N)
source/timing/placement component. To assist in understanding of the trial design, the field plot
arrangement ishown in Figure 1. In the first trial component, N rates, urea washsidded at seeding

at 7 rates; 0x, 0.5x, 0.75x, 1x, 1.25%xland 1.75x of the soil test adjusted rate of 150 kg/ha total N
(residual N@N + fertilizer N). The second componemtidsed on N management options and consisted
of a factorial combination of three timing/placement options (fall broadcast,-bated, and spring

surface broadcast) and four N sources (untreated urea, ESN®, Agrotain® treated urea, and SuperU®).
One treatment (1x sidebanded untreated urea) will be shared between the two components. The
treatment list of both study components is providedTable 1. Fall broadcast applications were applied
on October 24, 2018. Spring fertilizer applications and seeding@irred on May 13, 2019. The total

N rate used will be equivalent to the 1x rate (150 kg N/ha) in the first component (adjustessidual
NG:-N and N provided by MAP (BR-0). MAP was seed placed at a rate of 30 X%/Ra. Plots were
direct see@d with AAC Brandon, CWRS spring wheat, into canola stubble. Seed was planted at 300
viable seeds/rf after adjusting for %germination and seed size. Plant populations were obtained by
counting seedlings from within 1/2 hportions of both the front andack of each treatment plot.

Lodging was evaluated at the day of maturity of each plot using the Belgian lodging scalg-(d@ex
intensity (25) x 0.2).
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Weed control consisted of a pastnergence tank mix application Simplicity (pyroxsulam) and &Hddg
(bromoxynil +MCPA ester) at recommended rates on June 10, 2019. A foliar fungicide application of
Caramba (metconaol&lt 50% anthesis of wheat heads occurred on July 15, 2019. Yields were
estimated by direct cutting the entire plot with a smalbptombine when the plants were dry enough

to thresh and seed moisture content was <20%. The trial was harvested on Sept&rdba9. Plot
samples were cleaned and yields adjusted to 14.5% moisture.

Soil test analyses results for the trial area takethafall of 2018 are shown in Table 2. Soil available N
and P were both extremely low.

Seasonal and 30 year historic pret@tion and growing degree days at CSIDC are outlined in Tables 3 &

4. Seasonal precipitation was significantly lower in May,drighJune, and lower throughout the

growing period compared to 30 year averages, seasonal precipitation on the trialssonsesand was
significantly less than long term averages. Seasonal Cumulative Growing Degree Days were cooler
through the growing priod, particularly at the start in May and at the end of the seasorsefirson
precipitation was a8 & nmmp(pd.i 3"d) ,watso t2&8I14 immr i(P . 2" )

FHgurel. Generalized plot layout for proposed ADCHEFtilizer Canada 4R Management
Demonstration.

401 | 402 | 403 | 404 | 405 | 406 | 407 | 408 | 409 | 410 | 411 | 412 | 413 | 414 | 415 | 416 | 417 | 418

301 302| 303| 304| 305| 306 | 307 | 308| 309| 310 | 311 | 312 | 313 | 314 | 315 316 | 317 | 318

119 | 120 121 | 122 123 | 124 | 125| 126 | 127 | 128 | 129 | 212 | 213 | 214 | 215| 216 | 217 | 218

101 102 103 104 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115| 116 | 117 | 118

Random Trial # Treatments Trial #1 & 2 Shared Treatment RandomTrial # 2 Treatments
(sidebanded untreated urea rates) (1x sidebanded untreated urea) (N timing/placement/form options)
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Table 14R Nitrogen Management Principals in Spring Wheat Treatment Lig, 20

Trial #1: Right Rate*

Trial #2: Right Time, Right Place, Right Form

1) OX Urea (no added N fertilizer) **

1) FallBroadcast-untreated Urea

2) 0.5X Urea (75 kg total N/ha)

2) Fall BroadcastESN

3) 0.75X Urea (112.5 kg total N/ha)

3) Fall BroadcastAgrotain

4) 1.0XUrea (150 kg total N/ha)

4) Fall Broadcast SuperU

5) 1.25X Urea (187.5 kg total N/ha)

5) Side Banded untreated Urea

6) 1.50X Urea (225 kg total N/ha)

6) Side BandedESN

7) 1.75X Urea (262.5 kg total N/ha)

7) Side BandedAgrotain

8) Side BandedSuperU

1.0X rate (sil + fertilizer =150 kg N/ha) in all trts

9) Spring Broadcastuntreated Urea

Alltreatments received 6 kg N/ha from 8P-0

10) Spring BroadcastESN

11) Spring Broadcast Agrotain

12) Spring BroadcastSuperU

Table 2. Soil Testing Report, Agvise Labs, ®drfgll 20B

Depth (cm) NO:s-N (Ib/ac) P (ppm) K (ppm) S0;-S (Ib/ac)
0-15 2 2 196 30
15-30 1 44
30-60 2

Organic Matter 2.2%

pH (0- 15 cm) 7.9

pH (15- 60 cm) 8.2

Soluble Salts (©
15cm)

0.33 mmho/cm

Soluble Salts (15
60 cm)

0.31 mmho/cm

Table3. 2019Growing Season Precipitation vs Laregm Average, CSIDC.

Year
Month 2019 30 Year Average % of Long-Term
mm (inches) mm (inches)
May 13.2 (0.5) 46.0 (1.8) 29
June 90.2 (3.6) 670 (2.6) 135
July 43.8 (1.7) 57.0 (2.2) 77
August 39.2 (.5) 46.0 (1.8) 85
Total 186.4 (7.3 216.0(8.4) 86
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Table4. Cumulative Growing Degree Days (Base°C) vsliasngAverage, CSIDC.

Year
Month 2019 30 Year Average % of Long-Term
May 211 224 94
June 691 708 98
July 1249 1290 97
August 1750 1844 94
Results

General Comments

Irrigated yields obtained were low, this can be attributed in large part, to a breakdown of the linear
irrigation system providing water to this trial. The systead lan underground rupture that required
major excavation, and irrigation was not availatiiough much of June and early July. This was a
critical period for wheat development, plant stress became apparent and undoubtedly yields were
impacted. A secongossible contributing factor may have been the very low levels of available soil P.
While 30 kg POs/ha was applied with the seed of all treatments, it is possible that this nutrient became
limiting and consequently limited yield. Plants did not extabiy visual indications of P deficiency, but
insufficiency of P supply is possible. A stefaroadcast application prior, or after, seeding was
considered but deemednlikely to be effective without deep incorporation. This would have disrupted
fall fertilizer applications. Side band applications were not possible due to equipment limitafions
third contributing factor is the low plant population established. Seedbed conditions were poor at the
time of seeding and lower than normal plant populatistablished in the trial All factors collectively,
may have resulted in th@Wer than exgctedyields obtainedthe medianof all treatments beingl664
kg/ha (70.5 bu/ac) The yields obtained are approximately-80% below what might be reasonably
expeded. These yields are more in align with dryland wheat yields in a wet growing seasiesaltsl
presentedmight beviewed as suchHowever while the magnitude of treatment differences might have
been reducedthe differences that did occur are deemesdlid.

Fertilizer N Rates

The influence of increasing rates of stolend N on yield andeed/plant characteristics measured are
shown in Table 5.

Soil testing procedures revealed very low levels of available soil N at this site and recommended
fertilizer was 161 kg N/ha (144 |b N/ha), we moved this target recommendation downwards, to 150 kg
N/ha, in order to achieve the 1.75x rate (1.75x rate of 161 kg N/ha = 282 kg N/ha which was beyond
equipment metering capability). That stated, data suggests thatihete of 150 kg N/ha was optimal
for wheat grain yield achieved. Yields statisticatyeased with each fertilizer rate increase up to the
1.0x rate appliedno additional yield benefit occurred with rates in excess of the 1.0x rate. Yield
responseo fertilizer Nadditions idllustrated in Figure 1.Results obtained support the usé soll

testing in order to determine levels of N application near optimal, thereby preventing under fertilization
and the associated yield loss, nor over fertilizatand its negative impact on the environment. Seed
protein content did continue to respal in a statistically significant manner until the application of the
1.25x rate and then leveled. Further support of soil testing procedures is evident in thait diné/1.0x
rate of N did protein contents achieve a desired marketable level of 13.5glwer. Seed protein
response to fertilizer N additions is illustrated in Figure 2.
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Test weight was not influenced by N rate additions and seed weights were ledbiatttended to

increase with higher rates of N applied. Sidaded urea applicationdid not have any negative effect
on plant population in this trial, even at the very high rates of N applied, indicating sufficient seed
fertilizer separation occurredPlant populations were poor due to an extremely dry seed bed at
seeding.Days to matuty generally were delayed as fertilizer N rates increased, however, the optimal
rate of 1x only increased maturity compared to tingfertilized control by 2 days.his is an acceptable
trade off in terms of the yield gains and not likely a concern mdst management. Plant height was
increased with the first increment of N fertilizer applied, with no further height gains with additional N
rates. Lodging was nah issue in 2019 and N rates did not influence it.

Table5. Influence of Nrertilizer Rate on Spring Whe¥dield 2019.

Test Seed Belgium

Yield Yield % weight | weight Plants | Maturity | Height | Lodging
N Rate* | (kg/ha) | (bu/ac) | Protein | (kg/hl) | (g/1000) | m? (days) (cm) Scale
(0):¢ 2038 30.8 10.8 80.4 38.1 122 90 66 0.2
0.5X 3499 52.9 114 80.8 39.0 120 92 84 0.2
0.75X 4397 66.5 12.6 81.1 39.9 130 93 85 0.2
1.0X 4955 74.9 13.8 80.9 39.2 120 92 83 0.2
1.25X 4949 74.8 14.9 81.2 41.6 116 97 82 0.2
1.5X 4960 74.9 14.9 80.9 41.2 92 97 84 0.2
1.75X 4928 74.5 14.7 80.9 41.2 116 98 85 0.2

LSD

(0.05) 520 7.9 0.7 NS 1.7 NS 1.1 4.5 NS
CV (%) 8.2 8.2 38 0.5 2.8 14.0 0.8 3.7 0

N Rate* =150 kg N/ha total all sources (fertilizer N from@® + fertilizer N from 152-0 +soil N
NS = not significant

Figure 1. Wheat Grain YidRésponse to Increasing Rates of N Fertilizer, 2019.
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Figure 2. Wheat Grain Protein Response to Increasing Rates of N Fertilizer, 2019.
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FertilizerN Application Timing, Placement and Source
The influence of N application timing, placement and source on yield and seed/plant characteristics
measured are shown in Talde

Fall broadcast applications did statistically elevate yield in comparison tantfleetilized control

providing, on averageyn additional 1810 kg/ha (26.9 bu/ac). The mean yield of fall broadcast
applications was 3848 kg/ha (57.2 bu/ac). Howe\adl broadcast applications were statistically lower
yielding compared to all springpplications. Spring broadcast angpring side band applications were

not statistically differing. The average yield of spring broadcast applications was 4R@aq{kg/0

bu/ac) and spring sideand applications 4864 kg/ha (72.3 bu/ad)ield response tthe various

treatments within thiscomponent of the study are illustrated in Figurel8is apparent that possible
overwinter losses may have occurred with the fall broadcast applications. Conversely, the dry spring
conditions may have mitigated N kesto spring broadcast applicatisn The relatively small yield
differences between spring broadcast and side band applications was surprizing. It is assumed that the
yield limiting factors discussed prior may have restricted the full yield of side dgapictations to be
expressed? Thenhanced fertilizer products Agrota@nSuper®and ES®offered no yield benefit

within thisstudy.
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Table6. Influence of N Fertilizéfime of Application, Placement & Foon Spring Wheat, 2019.

Test Seed Belgium
N Time, Place & Yield Yield % weight | weight | Plants | Maturity | Height | Lodging
Form* (kg/ha) | (bu/ac) | Protein | (kg/hl) | (g/1000) m? (days) (cm) Scale
Control- 2038 | 30.8 | 10.8 | 80.4 | 381 | 122 90 66 0.2
unfertilized
Fal lt-BreCa 5074 | 600 | 112 | 808 | 388 | 137 91 82 0.2
Fall —-BSNCE 4032 | 609 | 108 | 808 | 394 | 116 91 84 0.2
Fall -B" C8 5505 | 557 | 105 | 805 | 388 | 131 | o1 83 0.2
Agrotain
Fall -B"C4 5705 | 560 | 112 | 802 | 387 | 119 | 92 80 | 02
SuperU
E‘r’é:g SideBand | oo | 749 | 138 | 809 | 392 | 120 92 83 0.2
Egr"\lng SideBand | 4970 | 751 | 121 | 811 | 402 | 125 93 83 0.2
Spring Side Band | o061 701 | 123 | 807 | 400 | 126 93 83 0.2
Agrotain
Spring Side Band | o7 | 740 | 132 | 81.2 | 405 | 106 93 83 0.2
SuperU
Ergar ' g B 4739 | 716 | 126 | 808 | 395 | 120 92 86 0.2
SPrinoESN 4seo | 690 | 122 | 810 | 399 | 100 | 92 85 0.2
Spring B’
! 4724 | 71.4 | 125 | 813 | 398 | 117 92 83 0.2
Agrotain
SPring B 4796 | 725 | 125 | 81.0 | 399 | 123 | 92 86 0.2
SuperU
LSD (0.05] 417 6.3 08 | 05 1.2 NS 0.9 NS NS
CV (%) 6.8 6.8 44 | 05 21 | 131 | o07 3.6 0

N Rate* = 150 kg N/ha total all sources (fertilizer N fror®46+ fertilizer N from 152-0 + soil N). Sail
test N 0-60 cm = 25 kg N/ha: fertilizer N from-52-0 = 6 kg N/ha.
NS = nosigificant
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Figure 3Wheat Grain Yield Response to N Fertilizer Application Timing, Placement & Source, 2019.
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Revisiting Nitrogen Fertilizer Recommendations for SK:
Are We Measuring the Right Soil Nitrogen Pool?

Funding
Funded bythe Agricultue Development Fund (ADF)

Project Lead
M Dr.’'s Richard Ferrell & Fran Wall ey, Dept . Soi
1 ICDC Lead: Garry Hnatowich

Organizations

University of Saskatchewan

Irrigation Crop Diversification Corporati¢i€¢DC)
Indian Head Aplied Research Foundation (IHARF)
East Central Research Foundation (ECRF)
Western Applied Research Corporation (WARC)
North East Research Foundation (NARF)
Wheatland Conservation Association (WCA)
Conservation Learning Center (CLC)
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Objectives

Nitrogen(N)fertilizer represents one of the highest single input costs for wheat and canola growers, yet
there is a growing concern that the current soil N geahd fertilizer N recommendations do not provide,
or are no longer accurate, in asting in making fertizer rate decisions. This project is a large, multi
objective study where the University will evaluate soil testing procedures and soil N fractions.
Participating AgsARM locations will evaluate rate response to N fertilizer ihbehat and canola.

Research Plan
Both wheat and canola were evaluated and will be reported on separately.

Wheat Trial

A field demonstration with spring wheat was established in the fall of 2018 on ICDC land rented from
the town of Outlook and adjacent to the federal CSID&=Reeh StationThe trial was established in a
randomized complete block design, each treatmensweplicated 4 times. Seeded plot size was 8 m in
length and 1.5 m wide.Thetrial area wagompositesoil sampleda subsample was provided to the
Univesity of Saskatchewan and the remainder submitted to Agvise Laboratories for available soil
nutrient determinations. Soil test results are shown in Tabl®&itrogen fertilizer was applied at rates

of 0, 0.5X, 1.0X, 1.5X and 2.0X to determine N rate respd-ertilizer rates were established the

ability to accurately meter the 2.0X rate of N féreer through fertilizer boxes, once determined, the
1.0X rate was established as 130 kg NB8yaring fertilizer applications and seeding all occurred on May
13, 2019.All N fertilizer was sidbanded asurea (460-0) and all treatments receive80 kg POs/ha

seed placed as monoammonium phosphété-52-0). Plots were direct seeded with AAC Brandon,
CWRS spring wheat, into canola stubble. Seed was plan8&Daviable seeds/f after adjusting for %
germination and seed size.

Weed control consisted @& postemergence tank mix application Simplicity (pyroxsulam) and Badge II
(bromoxynil +MCPA ester) at recommended rates on June 10, 2019. A foliardergiplication of
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Caramba (metconaole) at 50% anthesis of wheat heads occurred or8Jaly1D. Yields were
estimated by direct cutting the entire pletith a small plot combine when the plants were dry enough
to thresh and seed moisture content was042. The trial was harvested on Septem®€r2019. Plot
samples were cleaned and yields adjusted 4.5% moisture.

Inseason precipitation was 186 mm (7.3"), total
Canola Trial

A field demonstration with spring wheaas established in the fall of 2018 on the federal CSIDC
Research StatiofField #12) The trialwas established in a randomized complete block design, each
treatment was replicated 4 times. Seeded plot size was 8 m in length and 1.5 m The¢rial area

was composite soil sampled, a subsample was provided to the University of Saskatchewas and t
remainder submitted to Agvise Laboratories for available soil nutrient determinations. Soil test results
are shown in Table 1. Nitrogen fertilizer wapked at rates of 0, 0.5X, 1.0X, 1.5X and 2.0X to
determine N rate response. Fertilizer rates eestablished by the ability to accurately meter the 2.0X
rate of N fertilizer through fertilizer boxes, once determined, the 1.0X rate was establishe@ &g 13
N/ha. Spring fertilizer applications and seeding all occurred on Ma019. All N fertilizr was side
banded asirea (460-0) and all treatments receive®D kg POs/ha seed placed as monoammonium
phosphate(11-52-0). Plots were direct seeded witt252 hybrid canola, into cereal stubble. Seed was

planted at 200 viable seedsAmafter adjusting for % germination and seed size.

Weed control consisted of pre-emergent application of Edge (ethalfluralin) gmakst-emergent tank
mix application of.berty 150SNglufosinatg and Centurion (clethodim)n June 17, 2019,
supplementedoy periodic hand weeding. The trial received a foliar applicatid?riakor (fluxapyroxad
& pyraclostrobin) applieduly B at the 50% bloom for disease control or supps&Es Individual plots
were mechanically separategwathed onAugust 29and harested with a small plot combine
September4.

Total inseason rainfall from May through September v225mm ( 8 . 8 ” Jyeasonrrigationavhs i n

93.5mm 3.7 ) .

Tablel. Soil Test Analyses Results Wheat & Canola.

NGs-N OlsenP | K S Soil Soil Soil

kg/ha ppm ppm kg/ha Organic | pH pH Sol. Salts | Sol. Salts
(o3 (o3 (o3 (o3 Matter | (O 15 mmho/cm | mmho/cm
60cm) | 15cm) | 15cm) | 30cm) | (%) 15cm) | 60cm) (0-15cm) | (15-30cm)
Wheat

6 | 2 392 |83 [ 2.2 [ 7.9 | 8.2 [ 0.33 | 0.31
Canola

25 IE |159 |240 |23 [ 7.9 | 8.5 | 0.44 | 0.54
Results

Wheat Trial

The effect o fertilizer rates on the yield, seed quality and plant growth characteristioheatare

shown in Table 2. Wheat grain yield increased with eackaserof applied N fertilizer, yields increases
were statistically significant up to the 1.0X N application rate. Yields beyond the 1.0X N rate increased
numerically but were not statistidgl different from the 1.0X N rate. Yield was strongly correlébeid

fertilizer rate as is illustrated in Figure 1. Grain protein increased as N rates increased beyond the 0.5X N
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rate. Test weight was highest at the 1.0X N rate, but fertilizer ratedfidnfluence seed weight. Both
days toheadng and maturity wee increased with higher rates of N fertilizer, as did plant height. No
plant lodging occurred within treatments in 2019.

Table2. Influence of N Raten Wheat

Test Seed
Yield Yield % weight | weight Heading | Maturity | Height | Lodging

N Rate | (kg/ha) | (bu/ac) | Protein | (kg/hl) | (g/1000) | (days) (days) (cm) (1-9)
OX N 3002 44.6 12.1 79.1 40.0 55 91 73 1
0.5X N| 3962 58.9 11.8 79.4 39.2 56 92 81 1
1.0XN| 4746 70.6 12.8 79.9 39.7 57 94 84 1
15X N| 4969 73.9 13.3 79.8 39.9 58 94 82 1
2.0X N| 5091 75.7 14.3 79.6 40.1 59 100 85 1
LSD

(0.05) 705 10.48 0.99 0.49 NS 1.2 2.9 6 NS
CV (%) 9.9 9.9 4.9 0.4 2.8 1.3 1.9 4.2

1.0X =130 kg N/ha

NS = not significant

Figurel. Wheat YieldResponse to N Rate.

Yield kg/ha
6000
5000 PPITTIaanens S
...--"" R? = 0.9965

4000 — =

3000 ¢

2000

1000

0
0 50 100 150 200 250 300
N Rate (kg N/ha)
Canola Trial

The effect ol fertilizer rates on canola yield, seqdality and plant growth characteristics are shown in
Table 2 Canola seed yield increased statistically up to the 1.0X N applicatiothertdeveled Yields
Yieldwere correlated to N fertilizer rate as is illustrated in FigureSked oil contenand test weights

were not influenced by N rate. Both days to flowering and maturity were increased with higher rates of
N fertilizer, as did plant heightHigher plant lodging increased with the highest rate of N applied.
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This trial is being repeatedithl both wheat and canola in 2020.
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Table3. Influence of N Raten Canola

Test Seed
N Yield Yield % weight | weight Flowering | Maturity | Height | Lodging
Rate (kg/ha) | (bu/ac) | Oil (kg/hl) | (g/1000) | (days) (days) (cm) (1-9)
OX N 2366 42.2 52.2 63.9 48 99 100 1.8
0.5X N| 2941 52.5 52.2 63.5 49 99 105 1.8
1.0X N| 3826 68.2 52.0 63.7 49 101 118 1.8
1.5X N| 3801 67.8 52.2 63.8 49 100 119 1.8
2.0X N| 3686 65.8 51.7 63.9 50 104 121 2.3
LSD
(0.05) 526 9.4 NS NS 0.6 1.9 11 NS
CV (%) 10.3 10.3 1.3 0.3 0.9 1.2 6.1 31.2

1.0X = 130 kg N/ha
NS = not significant

Figure 2. Canola Yield Response to N Rate.
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Demonstrating 4R Nitrogen Management Principals for Winter Wheat

Funding
Funded bythe Agricultural Demonstration of Practices and Technologies FADOPTY Fertilizer
Canada.

Project Lead
1 ICDC Lead: Garry Hnatowich

Organizations
9 Irrigation CrofDiversification Corporation (ICDC)

Objectives

Developing Best Management Practices (BMPs) for nutrient applications has long been focussed on the
4R pringdles which refer to using the: 1) right source, 2) right rate, 3) right time and 4) right placement.
This can create unique challenges for winter cereals, however, since the growing season is much longer
and crop requirements for N are relatively smalltiog 8- to 9-month period after seeding.

Consequently, and especially when considering that estahlst of winter cereals can be variable

from yearto-year, it is often recommended that N applications be split between fall sidmid-row

band applicatns and an early spring surface broadcast. This results in extra cost / labour for producers;
howeve, N applied in the fall can be more prone to losses prior to crop uptake (especially in wet falls)
while spring applied N can also be subject to loss amdi always available early enough to prevent

early season deficiencies and subsequent yield Bsasequently, split applications tend to be the least
risky option when averaged over time and across a broad range of conditions.

A key objective of thiproject is to demonstrate the relative winter wheat responses to varying N
fertilizer rates when albf the fertilizer is applied either as sidmnded urea, early spring broadcast
urea, or a split application where 50% of the supplemental N fertilizédésbanded and the remainder
is applied in an early season broadcast application. While the sisunme being specifically varied in
this demonstration, urea is the most commonly used N formulation in western Canada and an
appropriate choice to illustte differences amongst the rates and placement/timing options being
evaluated.

Research Plan

Afield demonstration with winter wheatvasestablishedn the fall of 2018 on ICDC land rented from
the town of Outlook and adjacent to the federal CSIDC Resé&iation. The trial was established in a
randomized complete block design, each treatment weadicated 4 times. Seeded plot size was 8 m in
length and 1.5 m wide.The trial waglirect seeded into canola stubble on Septemh8y2018.

Fertilizer tratments are shown in Table Eall fertilizer applications occurred at the timesafeding.
Fertilizer N as side banded 25 cm to the side and 25 cm below the seed fiBoiMesting procedures
revealed a total of 5.6 kg N/ha available in the ® cmsoil profile depth. All fertilizer applications
were calculated to account for thivalue of soil available MII N fertilizer applications were applied as
urea (460-0). At seeding all plots also receiv8d kg POs/ha asseed placed monoammonium reite
(12-52-0). Spring broadcast applications were conducted on May 3, 2019.

Weed control consisted of a preeed application of glyphosate and a peshergence tank mix
application of Simplicity (pyroxsulam) and Buctril M (bromoxynil +MCPA estdipe 1, 2019 On June
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7, while the winter wheat was in the stem elongation stagd@felopment normalized difference
vegetative index (NDVI) remote sensing measurements were conducted using a hand held instrument
swept along the length of each plot at tkame height.No foliar fungicides were applied for either leaf
disease or Fusariutdead Blight.Yieldswere estimated by direct cutting the entire plot with a small

plot combine when the plants were dry enough to thresh and seed moisture content 0&s. ¥farvest

plot size wa$ m x 1.5 m.The trial wasarvested Augus, 2019. Harvested samples were cleaned into
respective crops and yields adjusted to a moisture content of 14.5%. Ta@hgon precipitation was
186.4 mm( 7 .. Zn additionak34 mm( 9 . was applied by irrigation to the irrigatgetoduction

system fromMay 31 to September 30

Table 1. Fertilizer Rate, Time of Application and Fertilizer Placement for Winter Wheat, 2019.
Trt# | Total N Rate (soil + fertilizer) Timing/Placement

1 0X (no added N fertilizer) N/A

2 60 kg soil fertilizer N/ha Fall Side Band
3 90 kg soail + fertilizer N/ha Fall Side Band
4 120 kg soil + fertilizer N/ha | Fall Side Band
5 150 kg soil + fertilizer N/ha | Fall Side Band
6 180 kg soil + fertilizer /Na Fall Side Band
7 60 kg soil fertilizer N/ha Spring Broadcast
8 90 kg soail + fertilizer N/ha Spring Broadcast
9 120 kg soil + fertilizer N/ha | Spring Broadcast
10 150 kg soil + fertilizer N/ha | Spring Broadcast

11 180 kg soil + fertilizer N/ha | Sprihng Broadcast

12 60 kg soil fertilizer N/ha Split Application (50% fall side band + 50% spring broadg

13 90 kg soil + fertilizer N/ha Split Application (50% fall side band + 50% spring broadg

14 120 kg soil + fertilizer N/ha | Split Application§0% fall side band + 508ering broadcast)

15 150 kg soil + fertilizer N/ha | Split Application (50% fall side band + 50% spring broadd

16 180 kg soil + fertilizer N/ha | Split Application (50% fall side band + 50% spring broadd

Seasonal and 30 yehistoric precipitation and growing degree days at CSIDC are outlined in Z&bles
3. Seasonal precipitation was significantly lower in May, higher in June, and lower throughout the
growing period compared to 30 year averages, seasonal precipitatidneotnials by seasons end was
significantly less than long term averages. Seasonal Cumulative Growing Degree Days were cooler
through the growing period, particularly at the start in May and at the end of the season.
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Table 2 2019 Growing Season Bigtation vs Longlerm Average, CSIDC.

Year

Month 2019 30 Year Average % of Long-Term
mm (inches) mm (inches)

May 13.2 (0.5) 46.0 (1.8) 29

June 90.2 (3.6) 67.0 (2.6) 135

July 43.8 (1.7) 57.0 (2.2) 77

August 39.2 (1.5) 46.0 (1.8) 85

Total 186.4 (7.3 216.0(8.9) 86

Table 3. Cumulative Growing Degree Days (Base°C) v§&mndiverage, CSIDC.

Year
Month 2019 30 Year Average % of Long-Term
May 211 224 94
June 691 708 98
July 1249 1290 97
August 1750 1844 94

Results

Camplete results obtained foagronomic observations collectedith RCBD statistical analyses, tfoe

trial are shown in Tablé. This table is included so individtraatment values are available and

recorded. Results as presented in Table 4 will modiscussedAnalysis of the same data using a
Factorial analyses separating the N rate and the Time/Placement provides a clearer understanding of
the treatment effecs of this study are shown irale5. The general discussion that follows will be
basedon the analysis presented in Table 5.

Irrigated yields obtained were low, this can be attributicectly, inlargepart, to a breakdown of the
linear irrigation systm providing water to this trial. The system had an underground rupture that
required major excavation, and irrigation was not available through much ¢ dund early July This
was a critical period for winter wheat seed development and filling. Héreéw yields obtained.
However, the magnitude of treatment differences might havemeeduced but the differences that did
occur are deemed valid.

Table4: Influence of N FertilizeRate & Time/Placememn Winter Wheat, 2019.

Test Seed
Yield Yield % weight | weight Maturity | Height | Lodge
(kg/ha) | (bu/ac) | Protein | (kg/hl) | (g/1000) | NDVI | (days) (cm) (1-9)
ON 2217 | 33.0 8.2 81.1 37.1 0.30 | July26 |64 1
60 N Fall Side Band 3437 51.1 7.6 80.1 40.4 0.48 | July 26 | 77 1
90 N Fall Side Band 4460 | 66.3 7.5 78.5 37.4 0.60 | July28 |85 1
120 N Fall Side Band | 4400 | 65.4 7.8 80.8 37.6 0.63 | July28 |83 1
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150 N Fall Side Band | 5467 | 81.3 8.5 81.6 38.3 0.67 |July29 |93 1
180 N Fall Side Band | 5862 | 87.2 9.3 80.2 38.4 0.74 | July30 |93 1
60 N Spring Broadcast | 3540 | 52.7 7.6 80.5 37.7 0.49 | July28 |75 1
90 NSpring Broadcast | 3831 | 57.0 7.6 80.5 37.3 0.51 |July28 |76 1
120 NSpring Broadcast| 4510 | 67.1 8.0 80.0 37.6 0.56 | July29 |79 1
150 NSpring Broadcast| 4982 74.1 8.3 81.0 37.7 0.56 | July29 |84 1
180 NSpringBroadcast | 5440 | 80.9 8.8 80.3 38.2 0.65 | July30 |83 1
60 N Split Application | 3362 50.0 7.3 80.1 38.1 0.47 | July27 75 1
90 N Split Application | 3968 | 59.0 7.5 80.4 37.7 0.53 |July27 |79 1
120 N Split Application | 3888 57.8 7.4 80.7 37.2 0.54 | July29 |79 1
150 N Split Application | 4359 64.8 7.6 80.4 38.2 0.57 | July 28 |81 1
180 N Split Application | 4655 69.2 8.0 80.3 37.5 0.58 | July 28 | 83 1
LSD (0.05| 453 6.7 0.4 NS NS 0.07 | 1.2days | 5.9 NS
CV (%) 7.5 7.5 3.7 1.3 4.7 85 (04 5.2 -

Although results will beliscussed as presented in Table 5 it is worthydicating that all fertilizer N
applications, regardless of ratiéme of application and time of application significantly increased winter
wheat grain yield as indicated in Table 4 and illustrated iar&idy.

Winter wheat seed yield responded positively to each increase in fertilizer N applied, in most cases this
rate response was statistically significdfiible 5) The yield difference between the mean response to

60 kg N/ha to 180 kg N/ha was 1873 kg/ha or 27.9 bu/ac. Although purely speculative, it is reasonable
to suspect that hadhe appropriate irrigation saduling been able to be applied the magnitude o t

yield differences to N rate would have been greater. In general, the mean effect of increased N rates
resulted in higher grain protein contenihcreased NDVI measurements (indirectly indicating tresl

did acquire additional N into plant tissue ldgates increased), plant height and delayed maturity with
applications up to 150 kg N/ha est weight and thousand kernel weight (TKW) were not influenced in
this study by N fertilizer rates.

The meareffects of fertilizer N time/placement indicatetiat applying fertilizer as a fall side band
application statistically increase seed yield compared to the spring broadcast application and the split
timing applications.This is possibly a result of a ri@laly dry fall and a very dry spring. lisrth

noting that irrigation is generally unavailalltem mid-September until mieMay within the South
Saskatchewan River Irrigation District in which this trial was conduétedher, the spring broadcast
applicaton was statistically higher than the sghttilizer applications. The relatively poor performance
of the split application is not apparent. It is possible that the lower rates of N applied as a spring
broadcast application (i.e. 50% vs fullisgrbroadcast) was impacted greater by the lack\ilable
irrigation? Results from this study both conform with results found at other locatisitis respect to

fall fertilizer N applications while simultaneously differ with respect to split applicatitHARF ADOPT
project #20120308 http://iharf.ca/wp -content/uploads/2016/04/NitrogerFertilizerkManagement
Optionsfor-Winter-Wheat.pd).

The split application produced significantly lower seed protein thhhaneither fertilizer was fall
banded or spring broadcast. This further suggests the possibility that this method of fertilizer additions
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may have been more adversely influedday thelack of irrigation available through seed development.
The fall side band applications resulted in statistically higher NDVI measurements than either of the
other time and placementreatments. This measurement, with yield, indicates that thigetand

placement method was the most efficient method given the experimental conditions of-291&all

side band applications also produced taller plants. Little difference in other agronomic measurements
were observed to time/placement of fertilizé.

Thistrial will be repeated, fall fertilizer applications and seeding occurred on September 18, 2019.
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Tableb5: Influence of N FertilizdRate & Time/Placememn Winter Wheat, 2019.

Test Seed
N Fertilizer Yield | Yield % weight | weight Maturity | Height | Lodge
Rate/Time/Placement | (kg/ha) | (bu/ac) | protein | (kg/hl) | (g/1000) | NDVI | (days) | (cm) | (1-9)
N Rate
60 kg N/ha 3446 |51.2 7.5 80.2 38.8 0.48 | July 27 |76 1
90 kg N/ha 4087 |60.8 7.5 79.8 37.5 0.55 | July27 |80 1
120 kg Nha 4266 |63.4 7.7 80.5 37.5 0.58 | July 28 |80 1
150 kg N/ha 4936 | 73.4 8.1 81.0 38.0 0.60 |July29 |86 1
180 kg N/ha 5319 | 79.1 8.7 80.3 38.0 0.66 |July29 |86 1
LSD (0.05| 267 4.0 0.2 NS NS 0.04 | 0.7 days| 3.5 NS
CV (%) 7.3 7.3 3.7 1.3 4.9 85 |04 5.3 -

Time/Placement

Fall Side Band 4725 70.2 8.1 80.2 38.4 0.62 | July 28 | 86 1
Spring Broadcast 4460 66.3 8.1 80.4 37.7 0.55 | July29 |79 1
Split Application 4047 |60.2 75 80.4 37.7 0.54 | July 28 |79 1

LSD (0.05| 207 3.1 0.2 NS NS 0.03 | 0.5days| 2.7 -

N Rate x Time/Placement

LSD (0.05| S S S NS NS NS NS NS NS
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Figure 1:Influence of N Fertilizer Rate, Time and Placement on Winter Wheat Yield, 2019
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Demonstration of Nitrogen Rate Responses of Irrigated Conventional
and Hybrid Fall Rye

Funding
Fundedby the Agricultural Demonstration of Practices and Technologies Fund (ADOPT).

Project Lead
1 ICDC Lead: Garry Hnatowich

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives

Fall cereals in general have numerous rotational benefikiding reduced disease, better weed

control, increased water and nutrient use, and improved habitat for water fowl. At present producers
are seeking cropping options to maintain their cerealobation but mitigate the problem of high
Fusarium Head Blig associated with spring cereal production. Fall rye may provide a suitable choice.
Fall rye has not been widely produced as quality for milling markets has been inconsistent and spring
and winter wheat tends to displace it in the feed market. Howewéth the development of hybrid fall
rye, with higher falling number than conventional rye, opportunities maybe available in the milling and
distillers markets. The higher yields associated wythrid over conventional rye may also enhance its
ability forethanol and feed market opportunities.

Since there is a lack of suitable fertilizer recommendations in general, and none for irrigation or higher
moisture fall rye production, a demonstration witrogen fertilizer rate response is well warranted.
Deperding upon results obtained this demonstration could lead to and expanded fertility research
program.

The objective is to demonstrate the nitrogen rate response of irrigated fall rye variet@sitoize yield
and protein. In addition, to provide inforrtian that can be used to create nitrogen fertilizer
recommendations for irrigated fall rye production.

Research Plan

The trial was established at the ICDC rented land adjacent to the G&aattichewan Irrigation
Diversification Centre (CSIDC). The wias established in a randomized factorial design with three
replications. Seed of two registered fall rye varieties, the conventional-pp#imated varietyHazlet

and the hybrid variety &0, were evaluated. Varieties were direct seeded into cantlblde on
September 14, 2B Seeded plot size was 6 m in length and 1.5 m wide (6 rows @ 0.25 m spacing).
Nitrogen fertilizer as urea (48-0) was applied to each variety at rates of 0, 50,, ED, 200 and 250 kg
N/ha. All nitrogen fertilizer was ssband at seeding, 25 kg P205/ha seed placed monoammonium
nitrate (11-:52-0) was applied with the seed. Weed control involved a single fall preseed application of
glyphosate, with an iseason tanknix application oBison(tralkoxydim and Buctril M (bromxynil
+MCPA ester)Periodichand weeding was required through the growing season. June 7, while the

fall rye was at the 50% heading stage of developn{iitVI 1)and again June 17 pbstanthesis(NDVI

2), normalized difference vegetative index (WPremote sensing measurements were conducted using
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a hand held instrument swept along the length of each plot at the same helfgitls were estimated
by direct cutting the entire plot #th a small plot combine when the plants were dry enough to thresh
and seed moisture content was <20%. Harvest occurred on Al§uUa018. Plot size harvested was 4
m in length and 1.5 m wideHarvested samples were cleaned into respective crops aidsyadjusted
to a moisture content of 14%. An addition&234mm (9.2 inchesyvas applied by irrigation to the
irrigated production system to harvest.

Seasonal and 30 yehistoric precipitation and growing degree days at CSIDC are outlined in Tables 1 &
2. Seasonal precipitation was significantly lower in Maghédni in June, and lower throughout the

growing period compared to 30 year averages, seasonal precipitationeoimials by seasons end was
significantly less than long term averages. Seasonal Cumulative Growing Degree Days were cooler
through the growingperiod, particularly at the start in May and at the end of the season.

Table 1. 2019 Growing Season Precipitation vs Long-Term Average, CSIDC

Year

Month 2019 30 Year Average % of Long-Term
mm (inches) mm (inches)

May 13.2 (0.5) 46.0 (1.8) 29

June 90.2 (3.6) 67.0 (2.6) 135

July 43.8 (1.7) 57.0 (2.2) 77

August 39.2 (1.5) 46.0 (1.8) 85

Total 186.4 (7.3 216.0(8.9) 86

Table 2. Cumulative Growing Degree Days (Base 0°C) vs Long-Term Average, CSIDC Outlook
Weather Station

Year
Month 2019 30 Year Average % of Long-Term
May 211 224 94
June 691 708 98
July 1249 1290 97
August 1750 1844 94

Results
Agronomic data collected in the study is tabulated in Table 3 (analysis of variance procedures conducted
on entire data seas a RCB design) and shown for record posterity only and will not be discussed.

The discussion will be based on results of dackorial treatment within the test which is summarized

in Table 4.Yields in general were lower than would be reasonaljyected for irrigated production.

This can be attributed, in large part, to a breakdown of the linear irrigation system providieg to

this trial. The system had an underground rupture that required major excavation, and irrigation was
not availableghrough much of June and early July. This was a critical period for winter wheat seed
development and filling. Hence the low yigldbtained. However, the magnitude of treatment
differences might have been reduced but the differences that did occudesened valid.

As might be expected the hybrid variety, Bono, was significantly higher yielding than the conventional
variety, Halet. Mean Hazlet yields were 77% of that of Bohogeneral, statistically significant yield
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gains were obtained with & additional application of 50 kg N/ha. Statistically no variety by N fertilizer
interaction occurred suggesting that both varietieehaved in a similar manner to incremental fertilizer

additions. Statistical yield response curves for each varietieglasnced by fertilizer N rates are
illustrated in Figure 1. The response curve of Bono appears to rise at a steeper rate theanoHERO

kg N/ha. It is interesting to note that in 2019 the Bono ya@thined at 100 kg N/ha had exceeded the
yield dotained with Hazlet to 250 kg N/hdadowever, statistical analyses procedures did not indicate a
variety by N fertilizer rate interdion suggesting that both varieties responded to N additions similarly.

Bono % seed protein was significantly lower thazlelt, as is often the occurrence with high yielding

varieties. Mean protein levels were somewhat variable within the 0 to 150 KgpNipplication rates,

with large increases in protein occurring only at the two highest rates of N applied. Thisrastdliat

Figure 2, showing both varietiéehaved similarly. It is believed this could be due to a dilution effect as
fertilizer addtions resulted in rapid yield increases up to the 150 kg N/ha rate. Figure 3 shows the total
N removed in fall rye graiior the two varieties (data not shown). Responses are linear, but the slope of
the line is steeper for the hybrid variety. Yieldptein and N removal values all indicate that N fertilizer
additions were effectively being accessed and utilized by kaitmfe varieties. This is further borne out

in NDVI measurements obtained at 50% anthesis andatstesis. No great differencegere obtained
between varietiedbut the mean influence of N fertilizer applications resulted in higher recorded values.
Hazlet produced higher test weight and larger seed than Bono. Both varieties matured at the same time
but Bono produced shorter plantnd tillered less than Hazlet. N fertilizer applications had no large
influence on test weight or seed weight, delayedtoriy at only the two highest N fertilizer rates but

did significantly increase plant height and tillering. Ergot was not a sepiobtem in 2019. Varieties

did not differ in ergot infection nor was the presence of ergot influenced by N fertilizer(data

collected but not shown).
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Table 3. Yield and Agronomic Parameters Measured for Fall R9¢RXDRD)

N 1K

Rate Test Seed

(kg Yield Yield | protein | weight | weight | NDVI | NDVI| Date Height Heads

Variety | N/ha) | (kg/ha) | (bu/ac) [ (%) | (ke/hl) | (gm) 1 2 | mature | (cm) | (spikes/m2)

Hazlet 0 2299 36.6 9.5 70.9 37.4 | 0.32 | 0.30 | July28| 100 217
Hazlet 50 3197 50.9 9.2 73.3 38.9 [ 042 | 0.37 | July28| 111 229
Hazlet 100 | 5071 80.8 8.5 72.9 36.3 | 0.62 | 0.55( July28| 119 351
Hazlet 150 | 5393 85.9 9.5 73.7 36.6 | 0.67 | 0.58 | July 29| 119 352
Hazlet 200 | 5907 94.1 10.6 70.0 375 | 0.71 | 0.62 | July30| 119 348
Hazlet 250 | 6221 99.1 11.2 71.1 38.4 | 0.72 | 0.62 | July30| 111 367
Bono 0 3273 52.1 8.6 67.9 35.6 | 0.30 | 0.28 | July 28 89 222
Bono 50 4099 65.3 8.3 69.8 35.8 | 0.39 | 0.37 | July28 99 301
Bono 100 | 6654 | 106.0 8.0 70.9 344 | 0.65 | 0.56 | July 28| 105 423
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Bono 150 | 7434 | 118.4 9.1 69.9 | 34.7 | 0.68 | 0.60 | July28| 108 457
Bono 200 | 7483 | 119.2 | 10.2 71.0 | 343 [ 0.67 | 0.61| July29| 106 436
Bono 250 [ 7584 | 120.8 | 10.8 70.2 | 342 [ 0.69| 0.61| July29| 101 473
LSD (0.05( 655 104 0.3 NS 1.3 | 0.04 | 0.03 14 10.0 42
CV (%] 85 8.5 25 6.3 2.6 46 | 4.7 0.5 6.5 8.5
NS = not significant
Table 4. Yield and Agronomic Parameters Measured for Fall R9éFR2torial)
1K
Test Seed
Yield Yield | protein | weight | weight | NDVI | NDVI | Date | Height Heads
Treatment | (kg/ha) | (bu/ac) | (%) | (ke/hl) | (gm) 1 2 | Mature | (cm) | (spikes/m2)
Variety
Hazlet 4681 | 74.6 9.7 72.0 | 37.5 [ 0.58 | 0.50 | July 29| 113 310
Bono 6088 | 97.0 9.2 70.0 | 34.8 [ 0.56 | 0.50 | July 28| 101 385
LSD (0.05 268 4.3 0.1 NS 05 | 001| NS NS 4.1 17
N Rate
0 kg N/ha 2786 | 44.4 9.1 69.4 | 36,5 [ 031 0.29 | July 29| 95 219
50 kg N/ha 3648 | 58.1 8.7 716 | 37.4 [ 040 | 0.37 | July 29| 105 265
100 kg N/ha | 5863 | 93.4 8.2 719 | 353 [ 0.63| 0.55 | July29| 112 387
150 kg N/ha | 6413 | 102.2 9.3 71.8 | 35.6 [ 0.67| 0.59 | July29| 113 404
200 kg N/ha | 6695 | 106.6 | 10.4 705 | 359 [ 0.69| 0.61 | July30 | 113 392
250 kg N/ha | 6903 | 109.9 [ 11.0 70.6 | 36.3 [ 0.70| 0.61 | July30 | 106 420
LSD (0.05 463 7.4 0.2 NS 0.9 | 0.03| 0.02 0.9 7.1 30
CV (%] 8.5 8.5 2.5 6.3 2.6 46 | 4.7 0.5 6.5 8.5
Variety x N Rate Interaction
LSD(0.05 NS | NS | Ns* [ NS | NS [ NS| NS | NS | Ns S

S =significant
NS = not significant
NS*= not significanat P < 0.05 but significant at P<0.10
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Figure 1. Influence of N Fertilizer Rates on Fall Rye Variety Grain Yields, 2019
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Figure2. Influence of N Fertilizer Rates on Fall Rye Vapeitein 2019

% Protein
12

11

10

]

0 50 100 150 200 250

=®=Bono =@=Hazlet

Irrigation Crop Diversification Corporation



Figure3. Influence of N Fertilizer Rates on Fall Rye Vapeitein 2019
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Double Cropping Irrigated Winter Cereals for Silage

Funding
Funded bythe AgriculturaDenonstration of Practices and Technologies Fund (ADOPT).

Project Lead
1 Travis Peardon, Livestock & Feed Extension Agronomist, SK Ministry of Agriculture
1 ICDC Lead: Garry Hnatowich

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objective s

The ability to grow two crops in a single growing season is a great attraction to cattle producers. Stamp
Seeds, Enchant Alberta, reports that commercial fall rye has been producit®tbss/ac silage

production under irrigation. This amount of siéagroduction rivals corn with potentially better net

returns due to cheaper production costs. If this yield could be augmented with an additional forage
harvest of spring barley the economic returns could possible greatly exceed the returns of a dinfle cu
an annual cereal forage production system. In the irrigated are of the South Saskatchewan Irrigation
Development District the ability of planting fall cereals onto either potato or dry bean harvested ground
could have large environmental benefits letprevention of soil erosion from wind drift. A double crop
production system would also facilitate custom harvesting in that custom operators are typically
available in early July having completed the first cut of alfalfa and waiting for the annual ltaneest.

The study will evaluate how hybrid fall rye compares to a convention fall rye, fall triticale and winter
wheat in silage yield and their potential to integrate into a double cropping system with spring barley.

Research Plan

The trial was estaldhed at the ICDC rented land adjacent to the Cargaskatchewan Irrigation
Diversification Centre (CSIDC). The trial was established in a randomized factorial design with three
replications. Two varieties each of fall rye (Hazletonventional fall ryand Bono- hybrid fall rye),

winter wheat (Pintail and Wildfire) and winter triticale (Louma and Metzger) were seeded on September
14, 2018. Seeded plot size was 8m x 1.5m. All winter cereals were seeded at a rate of 300 viable
seeds/m? after adjustmentfor % germination and seed weight. Each winter cereal was fertilized with
110 kg N/ha as 46-0 and 25 kg #s/ha as 1152-0. Nitrogen fertilizer was sideanded phosphorus
fertilizer was seed placed. On May 6, 2019 spring b&@&C Maverick) wasgpited adjacent to the

winter cereals, winter and spring cereals were separated by a guard plot of spring barley and fall rye.
Spring barley was also seeded at a rate of 300 viable seédéten adjustment for % germination and

seed veight. Spring barleseceived the identical fertilizer supplementations as the winter cereals. An
additional 45 kg N/ha was surface broadcast across the entire plot area on April 17, 2019. Selection of
winter cereal and spring barley varieties was basedheir biomass pantial for forage production.

Weed control involved a single fall pseed application of glyphosate, with arndgaason tank mix

application of Bison (tralkoxydim) and Buctril M (bromoxynil +MCPA esielline 1, 2019The winter
cereals were cut for frage using a Hege small plot forage combine on July 2. The harvest was timed to
the winter cereal that first reached the soft dough growth stage. Plot harvest size was 6m x 1.5m. Total
plot weight was recorded and subsamples obtairier forage materiaimoisture content. Immediately

after winter cereal forage harvest occurred the winter cereal plots were spreytd).67 L/ac

glyphosate and immediately figlanted with CDC Maverick spring barley. Forage harvest of the May 6

Irrigation Crop Diversification Corporation



planted spring barley occuad on July 29 in the identical manner as described above. Dried forage
harvest biomass was subsampled and ground in a Wiigyto pass through 2 mm sieves using stainless
steel blades. Ground plant material was submitted to Central Testing Laboratowanipeg, MB for
feed quality analyses. Shortly after this the trial was discontinusek results below.

Results

Unfortunately, the trial was discontinued miduly when it was apparent that very poor establishment
was occurring with spring barleg-planted into harvested winter cereal residue plots. Planting depth is
believed to be a contributing factor, seed was planfe@7.5cm deep. However, the plot was irrigated
with 71 mm of irrigation in total within the first 13 days after planting. $biwas sufficiently moist

that the barley was expected to emerge even from this depth. It did not. The spotty and uneven
emergence that did occur cannot be fully explained but has the investigators questioning the possibility
of an allelopathic effectrom the winter cereals. This is speculative but worthy of further investigation,
hopefully, to disprove.

Furtherirrigated yields obtained were lower than normally might be expected, this can be attributed in
large part, to a breakdown of the linearigation system providing water to this trial. The system had

an underground rupture that required major excavation, and iti@gawas not available through much

of June and early July. This was a critical period for winter cereal development, piasstisticame

apparent and undoubtedly yields were impacted. Spring barley biomass was also adversely influenced.

Although the tral was not completed there is merit to review the information that was collected.
Results of forage yield are summarized ibl€dl, with statistical analyses for only yield conducted.
Forage yield was greatest for the spring barley. Within the wicdeeals, the fall rye obtained the

highest biomass and established itself as the most likely candidate for double croppimgeahed the

soft dough stage well before either winter wheat or winter triticale. The criteria used for this study was
to cutall winter cereals when the first winter cereal crop reached the desired forage growth stage.
Obviously the dates to soft dobgvere not obtained for winter wheat and winter triticale varieties but
observationally they were quite far behind fall rye imygiological development. Therefqiédouble
cropping is feasible in Saskatchewan fall rye is best suited on the basisusftitat. The forage yield

of the hybrid fall rye was numerically, but not statistically higher, than the conventional falhriaty.

Forage quality analyses are outlined in Table 2. Crude protein of all samples ranged from a low of 6.52%
in the Haet fall ryeto a high of 8.19% in the Pintail winter whedthis is lower than expected as

usually cereal silage will haverde protein in the 11 to 13 % rangéhis is attributed to problems

with the irrigation system during kernel formation thafedted filling. Total Digestible Nutrients (TDN)

also had a wide variance from a high of 65.26 in the CDC Maverick barleynt@B50.20 in the Louma

winter triticale. TDN in cereal silage usually ranges from 60 to 65 perdérg.observed variance

experienced in this trial is attributed to maturity differences between varieties at time of harvest.

Varieties with better kernkedevelopment tended to have higher TD®alcium levels also varied greatly
among varieties while other macronutrients remaingtly constant.

This trial has been modified and-established with winter cereals planted on September 17, 2019. In
this new study 3 varieties of fall rye were used; Hazlet a conventional open pollinated variety, Gatano a
hybrid variety and Propoweg, potential forage hybrid. These will be compared to spring seeded forage
barley, oat and millet. These spring cereals vaidlebe planted into the winter cereal residue after they
have been harvested.
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Table 1. Forage Yield and Maturity afl Eereals and Spring Barley.

Average
% Yield of Julian days | plant
spring to soft height on
Cereal Variety Yield kg/ha | Yield t/ac wheat dough June 25
Hazlet-
Fall Rye _ 6481 2.89 62 183 108
conventional
Fall Rye Bono- hybrid 6947 3.10 66 183 95
Winter Wheat | Pintail 5776 2.58 55 >183 85
Winter Wheat | Wildfire 6144 2.74 58 >183 83
Winter
- Louma 5611 2.50 53 >183 132
Triticale
Winter
- Metzger 5801 2.59 55 >183 115
Triticale
Spring Barley | CDC Maveric{ 10519 4.69 100 207 73
LSD (0.05| 982 0.44
CV (%) 82 8.2
Table 2. Forage Feed Quality Analysis of Varieties.
Crude. Nutrients ADE | NDE | TON
Cereal | Variety broteinyiCa ‘P ‘Mg IK |Na
%
Fall Rye| Hazlet 652 | 018 | 013 | 0.11 | 1.43 | 0.01 | 35.89| 56.11 | 60-30
Fall Rye| Bono 710 | 017 | 014 | 0.11 | 1.34 | 0.01 |3338|52.40] 6297
Winter
! Pintail 819 | 011 | 015 | 0.11 | 1.39 | 0.01 | 36.05| 56.46| 69-12
Wheat
Winter
Wildfire 8.16 | 0.12 | 0.15 | 0.11 | 1.38 | 0.01 | 35.48| 55.69| 60-73
Wheat
Wint
M1 L ouma 749 | 011 | 0.14 | 0.08 | 1.61 | 0.01 | 45.33| 67.71 | 20-20
Triticale
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wint
MET 1 Metzger 746 | 014 | 0.14 | 0.08 | 1.67 | 0.01 | 44.04| 64.82|°158
Triticale
Spring | €DC 797 | 023 | 015 | 0.16 | 1.60 | 0.07 | 31.24| 50.25 | 6526
Barley | Maverick
LSD (0.05| 0.67 | 0.02 | NS | 0.01 | 0.16 | >0.001| 2.13 | 2.3 | 23
cV@®) 50 | 69 | 75 | 67 | 59 | 204 | 32 | 22 | 22

ADF = Acid Detergent Fibre
NDF Neutral Detergent Fibre

TDN = Total Digestible Nutrients

NS =Not Significant
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Lentil Input Study

Funding
Funded bythe Agriculture Development Fund (ADF)

Project Lead
1 Project P.I: Jessica Weber (WARC)

1 ICDC Lead: Garry Hnatowich

Organizations
9 Irrigation Crop DiversificatioBorporation (ICDC)
1 Western Applied Research Corporation (WARC)
9 Indian Head Research Foundation (IHARF)
1 East Central Research Foundation (ECRF)
1 Wheatland Conservation Area Inc. (WCA)
Objectives
The objective offte study is to;
(1) Determine which combinationf@ommon agronomic practices (seeding rate, herbicides and
fungicides) produce the greatest lentil yield and
(2) Determine which agronomic practices provide the best economic return to producers.

Research Plan

The tial was establishetind assigned to ICDC at CSIDC (Field #12TN&}rial was establishdd a3 x

3 x 2 way factorial combination of three seeding rates (130, 190 andidb@seeds/mz2), three
fungicide treatments (no application, single applicatibvo applications) and two herbicide
management practices (preeed burn off + premergent + ircrop and preseed burn off + ircrop) for

a total of 18 treatmentsvith four replicationsPre-seed burn off was with a glyphosate application at a
rate of0.67 L/ac as Roundup Transorb bidtself or in combination witfrocugpyroxasulfone +
carfentrazame) at 280 ml/haon May 8. The trial was seeded into cereal stubble on May3deded plot
size was 10 m x 1.5 nin-crop applicatios of Ares(imazamox tmazapyrjat 244 ml/c+Merge at
0.5L/100Loccurredon June 17ollowed byCenturion(clethodim)at 75 ml/ac + Amigo at 0.5L/100L on
June 20 Fungicidal application was either a single application of Prigdikoapyroxad + pyraclostobin)
at 180 ml/ac onduly B or with selected treatments receiving an additional application of Lance WDG
(boscalid) at 170 g/ac on Ji&g. A foliar application of Matador (lambela/halothrin) at94 ml/ac was
applied July 27 for control of aphid$he trial was desiccateslith Reglone (digat) at 0.& L/ac on
August 5 and plots were harvested by direct cutting thkot with a small plot combine oAugust20.
Harvest plot area was 8 m x 1.5 mll yield samples were cleaned to remove foreign material on
stationary seedleaners andtleaned seed yield and seed quality characteristics determiviidtds were
adjusted t014.0% moisture.

CDC Maxim, a small red lentil, was used as the test variety in the trial. Seeding rateeteerened

after adjusting for % germinatip seed weigt and an assumed 90% emergenéamergence counts,

used to determine plot plant populations were conducted by counting seedlings from 1 m length of two
rows from each of the front and back portion of each pldteed populations were obtaineftom a 1nt

area from front and back portions of each plot, weeds were divided into grass and broadleaf categories.
Disease ratings were evaluated using a subjective visual rating scalelof Qvith 10 = 96.00%

infection. Plant biomass yield was olted by harveting a 0.25 rharea from both front and back
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portions of each plot, and separating lentil from weeds and retaining both samples. Biomass samples
were dried and biomass yield expressed as dry weight.

Total inseason precipitation aESID@&om May throudn to August 20vas BO0mm( 6 .. Jdta) in
season irrigatiompplied to this trial was 566m ( 2 .. Brigation applications were light and intended
to relieve plant moisture stress but minimize potential disease issues, so it mintickadecial
practices.

A treatment description is provided in Table 1.

Table 1. Seeding Rate, Herbicide and Fungicide Treatments

Seeding Rate Herbicide

Treatment | (seed/m?) Fungicide Pre Post

1 130 None Glyphosate + Focus | Ares + Centurion
2 130 None Glyphosate Ares + Centurion
3 130 Priaxor Glyphosate + Focus | Ares + Centurion
4 130 Priaxor Glyphosate Ares + Centurion
5 130 Priaxor + Lance WDG | Glyphosate + Focus | Ares + Centurion
6 130 Priaxor + Lance WDG | Glyphosate Ares + Centurion
7 190 None Glyphsate + Focus | Ares + Centurion
8 190 None Glyphosate Ares + Centurion
9 190 Priaxor Glyphosate + Focus | Ares + Centurion
10 190 Priaxor Glyphosate Ares + Centurion
11 190 Priaxor + Lance WDG | Glyphosate + Focus | Ares + Centurion
12 190 Priaxor + Lance WDG | Glyphosate Ares + Centurion
13 260 None Glyphosate + Focus | Ares + Centurion
14 260 None Glyphosate Ares + Centurion
15 260 Priaxor Glyphosate + Focus | Ares + Centurion
16 260 Priaxor Glyphosate Ares + Centurion
17 260 Priaxor + Lance WDG | Glyphosate+ Focus Ares + Centurion
18 260 Priaxor + Lance WDG | Glyphosate Ares + Centurion

Results

Seed quality and agronomic plant characteristics collected from each treatment are tabulated in Tables
2, 3& 4. Factoriabtatistical analysis is given in Tadfe& 6

Results as tabulated in Tables3& 4 will not be discussed and are presented for data preservation
purposes. The discussion will be based upon results as tabulated and analyseds® Bable

Lentil seed yield was influenced by seeding rate-seed herbicide and, to a lesser extent, fungicide
application. Within seeding rates, highest yield was obtained with the low 130 seedgén Yield
declined by approximately 300 kg/h26(7 Ibs/ac or 4.5 bu/aq for each increase in seeding rate.is
believed that both the dry growing season (combined natural precipitation plus irrigation), and the
development of late season disease, favored the low seeding rate. The glyphosaeedrigeatment
yielded higher than the glyphosate plus Focuslaaion, the reason for this is not apparent? Fungicide
application did provide a statistically significant yield at P = 0.059 confidence level. The application of
Priaxor provided an additional 161 kg/td4 Ibs/ac or 2.4 bu/ag)ield. The dual fungide application
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of Priaxor plus Lance WDG offered no further advantage compared to the single Bpphoation.

Neither test weights nor seed weight was influenced by any factor. Treatments had no meaningful or
practical agronomic influence on daysftower or maturity. Seed rate naturally influenced plant
populations but herbicide or fungicide adpgations did not.Final plant populations were perfectly
correlated to target seeding rated.entil biomass was not statistically influenced by seedhig

however, numerically biomass yield declined with increasing seeding rateseed herbicide

application did influence biomass and June weed populations with the Focus addition resulting in lower
biomass less disease butigher weeds. Once agaitme reasos for this is unknown?Both fungicide
applications provided a significant increase imhéss yield although no benefit occurred to a dual
application versus the single application of Priaxéungicide applications did significantly reduce

disease incidence where applied. Anthracnose was the initial disease present and its suppression
probably the major influence of the fungicides, a secondary infection of apparent stemphylium did occur
later in the season podungicide application.

Thiswas thethird and finalyeartrial of this trial Results from ICDC will be compiled with results
obtained from cooperating Ag¥hARM locations and a final report prepared by Jessica Weber (WARC).

The final report will be able to be accessed from the SMshfty of Agricultures Agriculture

Development Fund webpage, WARC and possibly theAdjivl website. A summary may be prepared

and
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Table 2Impact of Treatments on Seéfleld and S&d Characteristics,2019

Pre-seed Test 1K Seed
Seed Rate Fungicide Herbicide Yield weight weight
Trt | (seed/m?) Application Application (kg/ha) (kg/hl) (gm)
1 130 None Glyphosate + Focl 1939 80.8 34.4
2 130 None Glyphosate 1484 80.8 33.4
3 130 Single Glyphosate + Focy 2118 80.6 34.4
4 130 Single Glyphosate 1781 80.4 33.7
5 130 Dual Glyphosate + Focl 2248 80.4 30.7
6 130 Dual Glyphosate 1703 80.5 34.0
7 190 None Glyphosate + Focl 1626 80.8 34.0
8 190 None Glyphosate 1268 80.7 33.7
9 190 Single Glyphosate + Focy 2040 80.9 33.2
10 | 190 Single Glyphosate 1410 80.5 33.3
11 | 190 Dual Glyphosate + Focl 1933 80.6 33.8
12 | 190 Dual Glyphosate 1301 80.5 33.3
13 | 260 None Glyphosate + Foct 1466 80.7 33.0
14 | 260 None Glyphosate 1092 80.7 33.4
15 | 260 Sinde Glyphosate + Foct 1456 80.5 33.1
16 | 260 Single Glyphosate 1043 80.5 33.7
17 | 260 Dual Glyphosate + Foct 1558 80.8 30.3
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18 | 260 Dual Glyphosate 1170 80.6 32.7
LSD (0.05 389 NS NS
CcVv 17.2 0.4 7.4
NS = Not significant
Table 3. Impact of Treatmés onLentil Maturation and Plant Stapn8019
Pre-seed

Seed Rate Fungicide Herbicide Days to Daysto | Plant Stand

Trt | (seed/m?) | Application Application Flower Mature | (plant/m’)
1 130 None Glyphosate + Focus 51 87 144
2 130 None Glyphosate 51 87 135
3 130 Single Glyphosate + Focus 51 87 129
4 130 Single Glyphosate 52 87 136
5 130 Dual Glyphosate + Focus 51 86 142
6 130 Dual Glyphosate 52 87 134
7 190 None Glyphosate + Focus 52 86 192
8 190 None Glyphosate 52 86 186
9 190 Single Glyphosate + Focus 52 87 192
10 | 190 Single Glyphosate 52 87 195
11 | 190 Dual Glyphosate + Focus 51 87 184
12 | 190 Dual Glyphosate 52 87 194
13 | 260 None Glyphosate + Focus 51 87 250
14 | 260 None Glyphosate 52 87 250
15 | 260 Single Glyphosate + Focus 52 87 266
16 | 260 Singé Glyphosate 52 87 248
17 | 260 Dual Glyphosate + Focus 52 87 268
18 | 260 Dual Glyphosate 52 86 242

LSD (0.05 0.7 NS 24

CVv 0.9 0.7 8.7

NS = Not significant
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Table 4:Impact of Treatments on Lentil and Weed Biomass and Weed Popula2iohd

Pre-seed Lentil Total Plot | Total Plot
Seed Rate | Fungicide Herbicide Biomass | Disease BEEC paEee

Trt | (seed/m?) | Application | Application (kg/ha) | Rating* | May 13 luneid2
1 130 None Glyphosate + Foc| 15634 2.5 44 36
2 130 None Glyphosate 14654 3.6 42 66
3 130 Singé Glyphosate + Foc| 18789 2.8 46 20
4 130 Single Glyphosate 15945 2.8 45 77
5 130 Dual Glyphosate + Foc| 18579 2.0 45 44
6 130 Dual Glyphosate 17482 2.6 39 52
7 190 None Glyphosate + Foc| 16012 3.3 40 25
8 190 None Glyphosate 13329 4.3 50 75
9 190 Single Glyphosate + Foc| 17299 3.3 49 33
10 | 190 Single Glyphosate 17228 3.6 41 70
11 | 190 Dual Glyphosate + Foc{ 17924 2.9 44 27
12 | 190 Dual Glyphosate 15376 3.9 43 40
13 | 260 None Glyphosate + Foc| 17371 4.6 48 39
14 | 260 None Glyphosate 14237 5.9 54 51
15 | 260 Single Glyphosate + Foc{ 15590 3.6 36 22
16 | 260 Single Glyphosate 15368 4.8 55 45
17 | 260 Dual Glyphosate + Foc| 17289 3.0 41 23
18 | 260 Dual Glyphosate 16176 4.1 37 77

LSD (0.05 NS 0.9 NS 36

CVv 15.7 18.5 24.1 56.0

Disease Rating:fabsent; 10 = very severdS = not significant
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Table5. Factorial Analysis of Seeding Rate, Herbicide and Fungicide Application on Seed Quality &
Agronomics of Lentil, 2@1

Test 1K Seed
Yield weight weight Days to Days to Plant Stand
Treatment (kg/ha) (kg/hl) (gm) Flower Mature (plant/m?)
Seeding Rate (seeds/m?)
130 1878 80.6 33.4 51 87 136
190 1596 80.6 33.5 52 87 191
260 1298 80.6 32.7 52 87 254
LSD (0.05 159 NS NS 0.2 NS 10
Pre-Seed Herbicide Application
Glyphosate 1820 80.7 33.0 51 87 19
Glyphosate + Focus 1361 80.6 33.5 52 87 191
LSD (0.05 130 NS NS 0.2 NS NS
Fungicide Application
None 1479 80.7 33.7 51 86 193
Priaxor 1640 80.6 33.6 52 87 194
Priaxor + Lance WD(G 1652 80.5 32.5 52 87 194
LSD (0.05 NS* NS* NS NS* NS* NS
CV (%) 17.2 0.4 7.4 0.9 0.7 8.7

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

Table 6.Factorial Analysis @eeding Rate, Herbicide and Fungicide Application on Lentil and Weed
Biomass & Weed Populations, Z01

Disease Rating Total Plot Total Plot
Lentil Biomass 0 = absent Weed Weed
Treatment (kg/ha) 10 = severe May 13 June 12
Seeding Rate (seeds/m?)
130 16847 2.7 44 49
190 16195 3.5 45 45
260 16005 4.3 45 43
LSD (0.05 NS 04 NS NS
Pre-Seed Herbicide Application
Glyphoste 17165 3.1 44 30
Glyphosate + Focus 15533 3.9 45 61
LSD (0.05 1214 0.3 NS 15
Fungicide Application
None 15206 4.0 46 49
Priaxor 16703 3.5 45 44
Priaxor + Lance WDG 17138 3.1 42 44
LSD (0.05 1486 0.4 NS NS
CV (% 15.7 18.5 24.1 56.0

NS = not ginificant
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Production Management Strategies to Improve Pea Root Health in
Aphanomyces Contaminated Soils

Funding
Funded bythe Saskatchewan Pulse Growers Applied Research and Demonstration Program (ARD)

Project Lead
1 ProjectP.l: Jessica Weber (WARC)
1 ICDQ.ead: Garry Hnatowich

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)
1 Western Applied Research CorporatipVARC)
1 North East Research Foundation (NARF)
1 Wheatland Conservation Association (WCA)

Objectives
To demonstrate multiple managemestrategies to reduce the effect of aphanomyces on field pea root
health throughroot health assessmentnd overall yield production.

Research Plan
Note that this trial was also conducted at each of the additional-ARii sites listed above.

ThelCDCtrial was established at CSIDC in the spring of 2019 on Field #18uafifant). The trial was

established in a factorial RBDC design replicated four times.tdnature of the study plots were seeded

twice the normal width to better facilitate diseagatings. CDC Inca Yellow Class field pea was seeded

into wheat stubbé onMay 9 planting depth was .aSegdrwasxplanmtealtoe !l v 6.
establish a final plant population of 85 plame (seed rate adjusted to adjust for % germinatiorede

weight and 90% seedling survivalhe factors evaluateithcludedfertility, herbicide, seed treatment, and

foliar nutrients Treatments are shown ifiable 1 Preseed glyphosatéGlyphosate 540 @ 1L/ac) and

trifluralin (Trifluralin 480 EC @ 0.65 tYavere applied May 6 according to recommended practices. Seed
treatments, where appliedjncludedVibrance Maxx RF@udioxonil and metalaxy @ 100 mil/100 kg

seed) and Intego Solethaboxam @19.6 ml/100 kg seed) Fertilizer iswashe “Lo
straight monoammonium nitrate (1%1-0 ) , t he “ Hi gtménts Wwezer & iblerdt oy trea
monoammonium nitrate (1:61-0) plus potassium chloride{®60) and ammonium sulphate (2k0-24).

The foliar application was of RoguedIchelated solutionfaZzn, Mn and B from the Ratlk, appliedat

the time of incrop herbicide applications, June 10.-drop herbicides were Viper ADV (imazamox and

bentazon @ 400 ml/ac) plus UAN (@0.81 L/#&chlanket fungicidepplication of Priaxor (fluxapyroxad

and pyralostrobin @ 180 ml/ac) was applied July 18. The entiresdaldesiccated with Reglone (diquat

@ 0.83 L/ac) on August 1%he trial was direct harvested with a small plot combhugust21, 2019.Plot

yield samples were cleaned and yields adjusteti® moisture.

Prior to trial establishment a composite sample of soil was collected and sent to Discovery Seed Labs for
testing for the presence aphanomyces, the test result was positive. Soil sampling was also conducted in
the spring for nutrient anales; results rezaled the following available nutrients: N = 24 kg/ha (0

60cm), POs = 11 kg/ha (Bl5cm), KO = 177 kg/ha (A5¢cm) and S&S = 61 kg/ha €80cm).
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Treatment List:
Table 1Production management strategies to improve field pea root healtiphanomyces

contaminated soilsreatment list.

TRT Pre-Seed Herbicide Fertilizer Seed Treatment Foliar Nutrient
1 Glyphosate 20 P only MAP No fedTreatment N/A
“Low”
2 Glyphosate 20 P only MAP | Vibrance Maxx + Intego N/A
3 Glyphosate + Trifluralin| 20 P only MAP Vibrance Maxx N/A
4 Glyphosate + Trifluralin| 20 P only MAP | Vibrance Maxx + Intego N/A
5 Glyphosate + Trifluralin| 20 P only MAP | Vibrance Maxx + Intego Rogue I
6 Glyphosate 50P, 20K, 10 § No ®edTreatment N/A
“Hi gh?”
7 Glyphosate 50P20K, 10 S| Vibrance Maxx + Intego N/A
8 Glyphosate + Trifluralin| 50 P, 20 K, 10 S Vibrance Maxx N/A
9 Glyphosate + Trifluralin| 50 P, 20 K, 10 § Vibrance Maxx + Intego N/A
10 Glyphosate + Trifluralin| 50 P, 20 K, 10 § Vibrance Maxx + Intego Rogue I

Data Collection:

Plant densities were determined by counting numbers of emerged plants on 2 x 1 meter row leogths

both front and back portions of eagilot approximately four weeks after crop emergend@isease root

rating assessments occurred thraed eight weeksféer planting on five plants per plot. Timing of ratings
depended on soil moisture levels at each location. At seven weeks after seeding the crop stage of the peas
wasapproachingnid-flowering. A root dsease scale from-05 was usedvhere;

0 = no sympms

1= some clear symptoms observed

2= symptoms without rot gigad more than half of the root
3= rod rot observed on half the root

4= root rot spreadn more than half the root

5= root rot spread to the whole root.

Nodule scores wherdeterminedby a numerically additive scale of using the following criteria;
1. Plant Growth

5 =Pants green and vigous

3 =Plants green and relatively small

2 =Plants slightly chlorotic

1 =Plants slightly chlorotic
2. NoduleColour/Number

5 = Greater than Blusters/groups of pink pigmented nodules

3 = 35 clusters/groups of predominately pink nodules

1 = < 3 groups of nodules or nodules whitish/greenish in colour

0 = No nodules or nodules white or green in colour
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3. Nodule Position
3 = Crown or lateral root nodulation
2 = Generally crown nodulation
1 = Generally lateral root nodulation

Total Score

11 — 13 = Effective nodulation, good N-fixation potential

7 — 10 = Nodulation less effective, N-fixation potential reduced
1 — 6 = Generally unsatisfactory nodulation

Growing Conditions:

Mean monthly temperatures and precipitation amounts are listed in Table 2 affth&.2019 season
was cooler than the lonterm averages Rainfall was below averag®lant development and growth
was slow, particularly in the fit full month of growth.The irrigation applied to the siteag8 mm in
May, 62.5 mm in June, 45.5 mm ifyJand 12.5 mm in August.

Table 2. Mean monthly temperature from April to September 2019askatchewan Trial Locations.

Location Year May June July August September Average
Mean Temperature (°G}----------------
2019 9.9 16.0 18.0 16.2 NA 15.0
Outlook
Longterm 11.5 16.1 18.9 18.0 NA 16.1

Table 3Precipitation amounts vs loAgrm (30 year) means for th2019 growing seasons.

Location Year May June July August September Sum Total
Precipitation (mm}------------------
Outlook 2019 13.2 90.2 43.8 39.6 NA 186.6
Longterm 42.6 63.9 56.1 42.8 NA 205.4
Results

The influerce of the various input product combinations on yield, seed & plant characteristics, and
nodule and disease evaluations are shown in Table§.4

Statistically, yield was not influenceghodatye any ad
pre-seed and 20 #s/ha. Numerical yield gains were achieved with additional crop inputs but we
cannot conclude, with angertainty, that these gains were actually due to inputs applied or simply to
random variation within the experimental desigBome tremls do occur and can be summed as follows;
T Yields appear el evated averaging comparable *“L
kg/ha (65.7 bu/ac) compared to High = 4543 kg/ha (67.6 bu/ac). This response, if real, is
suspected to be due to elevadd® applicatioras available soil P wasnavhile K and S were
adequate.
1 Yields appear elevated when applying Trifluralin versus comparable treatments without:
Without Trifluralin= 4383 kg/ha (65.2 bu/ac) compared to with Trifluralin = 4448 kg/hd. (66.
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bu/ac). Though weed pressure was notadwated there may have been slightly less weeds with
the Trifluralin application.

1 Yields appear elevated when applying Rogue Il versus comparable treatments without: Without
Rogue Il = 4448 kg/ha (66.1 bu/ac) cargd with Rogue Il = 4517 kg/ha (67.2 n)/a

1 Seed treatments had no influence on seed yield.

Anyof the above yield gains are very modest and the cost of the inputs not recouped by the yields
obtained from their application.

In general, yield asreasorably high with an average across all tre@nts of 4481 kg/ha (66.6 bu/ac).

It is apparent that disease pressure from aphanomyces was not sufficient taeelrait yield in 2019.
Disease evaluations at 8 weeks after planting is shown in Table 6fob#ta 3 week after planting is

not preented as no presence of aphanomyces was detected at this time point. Up to 3 weeks after
planting conditions were very dry which would not have been favourable for the development of root
rot. However, by 8 weeksoth rainfall and irrigation had been algd such that the roots exhibited
symptoms of infection but plant growth and development appeared to be vigorous such that disease
pressure did not appear to be yield limiting. No strong treatment responses apgarent with respect
to plant root rot dsease.

Inputs applied within this study had no, or little impact, on any of the otiteservations listed in Tables
4 through 6.

This study has been submitted for an additional year of funding from the Minig#kgricultures ADOPT
funding program. Awsnmary of the combined site results will be prepared by Jessica Weber and a
report submitted to the Saskatchewan Pulse Growers.

Acknowledgements
Financial support was provided by the Saskatchewan Pulse Groflefsnding is gratefully
acknowledged.
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Table 4 Influence of Treatments on Field Pea Yield and Seed Characteristics.

Fertilizer __ 1K Seed
Micro’s Seed vield i . Te.ast weight
A Rogue | 1reatment (kg/ha) rotein | weight (gm)
Trt | herbicide P |[K |[S [l (%) (kg/hl)
1 | glyphosate |20 None 4324 21.6 82.8 232
Vibrance
2 | glyphosate | 20 Maxx + 4306 | 217 | 827 226
Intego
lyphosate +
3 | JYPnosaE ™) 54 4615 | 216 | 831 | 231
trifluralin
Vohosate + Vibrance
4 | IYPNO 20 Maxx + 4361 | 215 | 830 | 232
trifluralin
Intego
Vohosater Vibrance
g | JYPNOS 20 yes | Maxx+ 4490 | 218 | 829 226
trifluralin
Intego
6 | glyphosate | 50|20/ 10 None 4785 | 21.8 | 825 223
Vibrance
7 | glyphosate | 50| 20|10 Maxx + 4460 | 21.9 | 82.6 220
Intego
lyphosate +
g | dyPnos 50| 20 | 10 4390 | 217 | 825 | 225
trifluralin
Vphosate + Vibrance
g | 9YPROS 50| 20 | 10 Maxx + 4536 | 218 | 826 | 222
trifluralin
Intego
Vphosate + Vibrance
10 | JYPNOS 50|20( 10 |yes | Maxx+ 4544 | 223 | 828 223
trifluralin
Intego
LSD (0.05] NS NS NS 6.6
CV (%) 5.8 21 0.8 2.0
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Tableb. Influence of Treatments drield Pea Plant Chatadstics.

Fertilizer
Micro’s Lodging
Pre- Rogue | Seed Flower | Maturity | Height | 1=erect;
Trt | herbicide P |[K [S [ Treatment (days) (days) (cm) 9=flat
1 | glyphosate | 20 None 56 95 99 4.3
Vibrance 6.0
2 | glyphosate | 20 Maxx + 58 96 102
Intego
lyphcsate + 5.0
3 | dypn@ae L, 58 96 105
trifluralin
Vohosate 4 Vibrance 5.3
4 | JYPNOS 20 Maxx + 58 96 99
trifluralin
Intego
Vohosate + Vibrance 4.5
g | JYPNOS 20 yes | Maxx + 58 96 102
trifluralin
Intego
6 | glyphosate |50/ 20| 10 None 57 96 104 5.5
Vibrance 6.0
7 | glyphosate | 50| 20| 10 Maxx + 58 96 109
Intego
lyphosate + 5.3
g | 9yPnos 50| 20| 10 58 96 106
trifluralin
phosate 4 Vibrance 5.0
g | JYPNOs 50| 20| 10 Maxx + 58 96 106
trifluralin
Intego
vphosate 4 Vibrance 6.5
10 | JYPNOS 50(20| 10| yes | Maxx + 58 96 108
trifluralin
Intego
LSD (0.05] 0.7 NS NS* NS
CV (%) 08 0.5 47 | 239

NS = not significant

NS* = not significant at P<0.05 but significant at P<0.10
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Table6. Influence of Treatments on Field Pea Plant Populatidlodule/Disease Index.

Fertilizer
Nod Nod
Micro’s | Seed Plants Score Score Disease
Trt | Pre-herbicide P K |S Rogue Il | Treatment (m?) 3 wks Flower Score
1 glyphosate 20 None 88 11 10.7 4.3
Vibrance 4.1
2 lyphosate 20 81 11 10.5 '
gp Maxx + Integqg
lyphosate +
3 | gyphosaie T 5 80 | 11 | 99 | 42
trifluralin
- .
4 gl.ypho§ate 20 Vibrance 90 11 105 4.1
trifluralin Maxx + Intego
lyphosate + Vib
g | Jypnosaie® o, yes brance 80 11 | 101 | 44
trifluralin Maxx + Integqg
6 glyphosate 50| 20|10 None 96 11 10.1 4.2
Vibrance
7 | glyphosate |50/ 20| 10 82 11 | 108 | 44
Maxx + Integqg
lyph +
g |gyPhosale * 541541 10 76 | 11 | 107 | 44
trifluralin
lyphosate + Vib
g |[IYPNOSAE™ ) 541501 10 brance 71 11 | 107 | 45
trifluralin Maxx + Intego
lyphosate + Vibrance
10 | 9YPho 50| 20| 10 | yes 86 11 | 111 | 43
trifluralin Maxx + Intego
LSD(0.05 NS | NS | NS NS
CV (%) 15.7 0 6.0 76
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Enhanced Fertilizer M anagement for Optimizing Yield and Protein in
Field Pea

Funding
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Objectives
The objective of the study is to evaludield pea yield and protein response to various rates and
combinations of nitrogen (N), phosphorus (P) and sulphur (S) fertilizer additions.

Research Plan
Note that this trial was also conducted at eachilad additional AgrARM sites listed above.

The ICDC trial was established at CSIDC in the spring cd2®i€ld #12 (NW quadrant). The trial was
established in a factorial RBDC design replicated four timie=atments are listed in Table 1. The
treatments were designed to basically evaluate phosphorus (P) and sulphur (S) responses as well as
several nitogen (N) fertilization strategies on yield and protein. To capture the possible full response
range an absolute control (unfertilized) ahdH i grility trdatmentswere included. P and S sources
used were monoammonium phosphate ¢(52-0) and ammoniunsulphate (210-0-24). The N source

was urea (48-0) except for treatment 12 & 13 where polymer coated urea (ESN:@was used.
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Table 1Fetilizer Treatments of Field Pea, 2019

Trt | Fertilizer Applied

# | kg N-P205-K20-S/ha Treatment Discription/Objective

1 |0-0-00 Absolute control no fertilizer

2 | 17.20-0-10 0 P control

3 |17.220-0-10 20P Phosphor

4 | 17.2400-10 40 P phorus
Response

5 |21.4-60-0-10 60 P

6 | 25.7-80-0-10 80P

7 | 17.240-0-0 0S Sulbh

8 | 17.24005 55 S
Response

9 | 21.640-0-15 15S

10 | 40-400-10 N Rates, Forms, and Timing/Placement fi

11 | 17.2-40-0-10 + 40 N ircrop broadcast Urea . ’ ; L

Yield and Protein
12 | 40-40-0-10* (40 N as MAP/AS/ESN)
13 | 40-80-0-15* (ultrahigh fertility/ESN) High Fertility

The trial area received a pseed herbicide application of glyphosate (890 gm/ha) on May 6. CDC
Spectrum field pea was seeded May 9 at a rate of 100 viable se&(dinged for % germinationseed
sizeand 90% seedling surviyalSeed was treated witApron Maxx RTA (fludioxonil, metalaijland S
isomer, thiabendazole @ 3.25 ml/kg seed) and Stress Shield 600 (imidacloprid @ 1.04 ml/kg seed) for
disease and inséprotection. In crop application ofiper ADV (imazamox and bentazon @ 400 ml/ac)
plus UAN (@0.81 L/ac) was applied June 6 for weed control. -Ehegrbroadcast application of N
occurred on June 2Mormalized difference vegetative index (NDVI) reeneénsig measurements

were conducted using a hand held instrument swept along the length of each plot at the same height
on June 7 when pea plants were in theé&de stage and again June 17 when in theo8le stage A
fungicide application of Priaxodifkapyioxad and pyraclostrobin @ 180 ml/ac) was applied July 18. The
entire trial was desiccated with Reglone (diquat @ 0.83 L/ac) on Augudt0trial was direct

harvested with a small plot combirgugust 22 2019. Plot yield samples were cleaneddyields

adjusted to 16% moisture.

Mean monthly temperatures and precipitation amounts are listed in Table 2 affth&.2019 season
was cooler than the lonterm averages.Rainfall was below averag®lant development and growth
was slow, particularlin thefirst full month of growth. The irrigation applied to the siteag8 mm in
May, 62.5 mm in June, 45.5 mm in July and 12.5 mm in August.

Table 2. Mean monthly temperature from April to September 2019askatchewan Trial Locations.

Location Year May ‘ June ‘ July ‘ August ‘ September ‘ Average
Mean Temperature (°G}----------------
2019 9.9 16.0 18.0 |16.2 NA 15.0
Outlook
Longterm 115 16.1 18.9 | 18.0 NA 16.1
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Table 3Precipitation amounts vs loAgrm (30 year) means fohe 2019 growing seasons.

Location Year May ‘ June ‘ July ‘ August ‘ September | Sum Total
Precipitation (mmj}------------------
Outlook 2019 13.2 90.2 43.8 39.6 NA 186.6
Longterm 42.6 63.9 56.1 42.8 NA 205.4

Soil test result from soils within the trial area and collected on April 16, 2019 are shown in Table 4.

Table 4. Soil Test Analyses Results.

NGs-N OlsenP | K S Soil Soll Soil Sol. Salts | Sol. Salts

kag/ha ppm ppm kg/ha Organic | pH pH mmho/cm | mmho/cm

(0 (0- (0- (O Matter | (O (15 (0-15cm) | (15-30cm)

60cm) | 15cm) | 15cm) | 30cm) | (%) 15cm) | 60cm)

24 5 158 61 2.3 8.1 8.3 0.3 0.34
Results

Results obtained are outlined in TabEtrough?7.

In general, pea yields where good, despite the slow growth and vigor exhibited in the earingeed|

stage of development. Median seed yield of all treatments was 4980 kg/ha (74 bu/ac). The unfertilized
control (trt #1) was the lowest yielding792 kg/ha(11.6 bu/ac) lower yielding than thé“owest

yielding treatment of 0 P (trt #2)Statisticalanalysis indicates significant yields differences between
treatments occur, but in general these occurred between the unfertilized vs fertilized treatmeists, i

difficult to attribute yield responses to any particular nutrient (N, P, S) within fedilimatments. The
“base” |l evel of starter have singula bekefittoNdedyield respenpel i e d
for all treatments. To facilitae the discussion of the results the individual nutrient responses to their
respective treatmentsas outlined in Table 1, will be discussed separately.

P Response Discussion

Yields tended tmumericallyincrease as P ratéscreasedtrts #2-6), as illustated in Figure 10n the

basis of the soil test informatig@ response to this nutrient woulde the one most likely to occur as

soil P levels were deemed lowield increased greatly to the first 20 kgd#ha applied and then

leveled. Yield responseo P rates beyond this level would not likely provide an economic return to the
fertilizer. Potein did not generally appear to be influencky P applications. However, the very high P
rate of 80 kg FOs/ha in treatment #6 did reults in the highest protein level obtained in the study. This

is possibly within experimentahriatonas t hbi gbl tt aeat ment G2 al so
applied and did not achieve the same level of protein. Seed test weight and thousand keigte! wiaes

not influenced by P application. NDVI values did tend to increase, part of this at the higher P rates of 60
and 80 kg FOs/ha could be attributed to the extra N applied with these treatments in thes2D

applied. NDVI values did tend to risettv each P rate so it is intriguing to consider if the P additions

were possibly enhancing biologicafidation within the pea plants. Days to flower and days to maturity
appeared to be delayed at elevated P rates although the days delayed would notsidered to be
agronomically detrimental. Plant heights were higher with P application and lodging did increase as P
rates increased. The degree of lodging at the highest P rates used would not seriously impede harvest
management.

had
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S Response Discussio

Sulphur applications for comparison purposes are treatments 4, 7, 8¥8e®d was not influenced by S
fertilizer applications, nor was seed protein. This was also the case, in general, for all other agronomic
measurements acquired. Where treatmatifferences occurred there was no obvious trend associated
with increasing S fertilization. Intuitively, these reswdte not surprizing or unexpected. This site, and
irrigated fields in general throughout the region, tend to have high soil test alaiadue to the S

content provided in irrigation water (approximatelyS3bs S/ac for each inch irrigation water app).

N Response Discussion

Treatments for comparison are treatments #4 & #103. Yields varied within the N treatments with no
clear trends, and likely simply experimental variation. Yields obtained between treatments were not
statistically differig. As previously discussecthase level of 17.2 kg N/ha applied to most treants
seems to have provided the most consistent resporiBeeultrahighapplication did result in the

highest yields of the trial, exceeding that obtained by the unfertilizedtment by 1973 kg/ha ((22.
bu/ac). Other field pea characteristics were generally unaffected by these treatments.

This studymay be repeated in 2020.
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Tabk 5. Pea Yield and % Protein as Influenced by Fertilizer Applications.

Trt | Fertilizer Applied
# | kg N-P,05-K,0-S/ha Yield (kg/ha) | Yield (bu/ac) Protein (%)
1 | 0-0-0-0 (no fertilizer) 3585 53.5 19.7
2 |17.20-0-10 (O P) 4377 65.1 19.7
3 | 17.220-0-10 (20 P) 4912 73.0 19.5
4 | 17.240-0-10 (40 P) 4897 72.8 19.3
5 | 21.460-0-10 (60 P) 5004 74.4 19.9
6 | 25.780-0-10 (80 P) 5054 75.1 22.1
7 | 17.2400-0 (0S) 5472 81.4 20.1
8 |17.24005(59) 4782 71.1 20.9
9 |21.6400-15(159) 5218 77.6 195
10 | 40-40-0-10 (40 N as MAP/AS/Urea) 5366 79.8 18.8
11 | 17.240-0-10 + 40 N ircrop broadcast Urea 5067 75.3 20.5
12 | 40-10-0-10* (40 N as MAP/AS/ESN) 4628 68.8 18.7
13 | 40-80-0-15* (ultrahigh fertility/ESN) 5558 82.6 19.6
LSD (0.05 787 117 1.8
CV (%) 11.2 11.2 6.2

*SupplementaN provided as ESN in treatments 12 & 13

Irrigation Crop Diversification Corporation



Table6. Pea Seed Characteristics & NDVI Measurements as Influenced by Fertilizer Applications.

1K Seed
Trt | Fertilizer Applied Test Weight Weight NDVI NDVI
# | kg N-P,05-K,0-S/ha (kg/hl) (gm) 5 node 8 node
1 | 0-0-0-0 (no fertilizer) 81.7 224 0.28 0.34
2 | 17.20-0-10 (0 P) 82.1 278 0.29 0.37
3 | 17.220-0-10 (20 P) 81.7 236 0.31 0.43
4 | 17.240-0-10 (40 P) 81.5 229 0.32 0.43
5 |21.460-0-10 (60 P) 81.4 229 0.34 0.46
6 | 25.7-80-0-10 (80 P) 80.7 226 0.37 0.53
7 | 17.240-0-0 (0 S) 82.0 275 0.34 0.46
8 |17.24005(55S) 81.6 231 0.39 0.51
9 |21.6400-15(159S) 81.7 230 0.35 0.49
10 | 40-40-0-10 (40 N as MAP/AS/Urea) 82.1 265 0.35 0.47
17 | 17:#400-10+ 40 Nircrop 81.9 235 0.34 0.45
broadcast ea
12 | 40-10-0-10* (40 N as MAP/AS/ESN) 81.6 226 0.34 0.47
13 | 40-80-0-15* (ultrahigh fertility/ESN) 81.0 243 0.36 0.50
LSD (0.05 NS NS 0.04 0.05
CV (%) 0.9 11.2 7.7 8.3
Table7. PlantGrowth Characteristics as Influenced by FHesil Applications.
Lodging
Trt | Fertilizer Applied Days to Days to Plant 1=erect;
# | kg N-P,0s-K,0-S/ha 10% Flower Mature Height (cm) 9=flat
1 | 0-0-0-0 (no fertilizer) 54 92 79 1.8
2 | 17.20-0-10 (0 P) 55 93 83 2.0
3 | 17.220-0-10 (20 P) 56 96 101 3.3
4 | 17.2-40-0-10 (40 P) 56 96 100 35
5 | 21.460-0-10 (60 P) 57 95 102 3.8
6 | 25.7-80-0-10 (80 P) 57 97 111 45
7 | 17.2400-0(0S) 57 96 101 3.5
8 |17.24005(55S) 56 97 104 5.8
9 |21.6400-15(15S) 57 97 102 3.0
10 | 40-40-0-10 (40 N as MAP/AS/Urea) 57 96 101 2.0
11 17.2-40-0-10 + 40 N ircrop 57 97 104 4.0
broadcast Urea
12 | 40-10-0-10* (40 N as MAP/AS/ESN) 57 95 101 1.3
13 | 40-80-0-15* (ultrahigh fertility/ESN) 57 97 105 1.8
LSD (0.05 1.4 2.3 8.9 2.0
CV (%) 1.7 1.7 6.2 45.3
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Figure 1 Seed Yield Respse to P Rates.
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Objectives

An oatpea intercrop may be planted as a grain crop and local evaluation of seedingsraseded to
assess crop value, agronomic characteristics, and flexibility for end use. A catidsi of pea and oat

may have higher LER and crop value than either monocrop on their own. Also, grain intercrops may
improve agronomic characteristics of pkareducing or mitigating lodging, disease, and insect damage.
This project investigated the eftt of varying the oat seeding rate as a companion crop with pea to
determine whether there is a consistent optimum balance of the two crops.

The objective othis projectis to:
1 Demonstrate how to grow oat and pea together as a grain crop.
1 Demonstrate low to separate grain components using slotted screens.
1 Demonstrate the effect of varying oat seeding rate in intercrop with pea on yield and agronomic
parametes.

Research Plan

Thistrial was established at the ICDC-sfition Rudy Agro location. Thealrivas established in a RCBD
design replicated four timesMarrowfat pea was seeded, where required, at a uniform rate to target
100 plants/nt. Peaseeding rates were adjusted for % germination, seed weight and assuming seedling
mortality of 10%. Oat sling rate varied but appropriate rates were also adjusted for % germination
and seed weight and 1% seedling mortalifyreatments in the study arénewn in Table 1.The trial was
seeded on May 21. Plot size consisted of 6 rows spaced ¢ m a pplotléngth(wh<9D10 nBoth

oat and peawhere intercropped, were mixed within the same rows,-preighed seed was distributed
through dual cone sysins on the seeder used. Treatments with peas received-auriow application

of Nodulator Duo SCG grdauinoculant at seeding at an application rate of 3.7 kg/ha. All plots
received a siddanded application of 30 kg®/ha as 1152-0 at seeding.The trial was seeded on
potato stubblethat contained residual soil test N levels of 150 kg NAwano addional nitrogen

fertilizer was applied Midori marrowfatpea and CS Camden oats were used in the trial. Weeds were
controlled by ann-crop herbicide application of MEA Bter 600 (phenoxy) on June 19. A fungicide
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application of Priaxor was applied 8. All plots were desiccated with an application of Reglone on
September 18. Both crop species were direct harvested with a small pldtimeron October 7.

Table 1. Pea Oat Intercrop Treatment List

Oat Seed Rate Oat SeedRate Pea Seed Rate
Trt# | Crop Mix (plants/nr) (approx. Ibs/ac) (plants/ny)
1 Pea Oat Intercrop| 25 10 100
2 Pea Oat Intercrop| 50 21 100
3 Pea Oat Intercrop| 75 31 100
4 Pea Oat Intercrop| 100 41 100
5 Pea Oat Intercrop| 125 51 100
6 Oat Monocrop 200 82
7 Pea Monocrop 100
weed free
8 Pea Monocrop 100
weedy
Results

In-season data collection of plant emergence; oat, pea & weed plant biomass, plant height, yield and
seed quality was determined-owever, naesults from thidrial will be reported. Plant emergence of
marrowfat pea was approximately 33% of targéént population in all plots. Dry soil conditions

severely limited optimal germination and plant emergence. As the season progressed and irrigation was
applied the oat within intercrop plots quickly out competadd choked the marrowfat peas that did

emerge. By harvest monocrop plots were virtually oat only.

Therefore, this demonstration suggests that marrowfat pea are poor competitors ancbnducive to
intercropping with oat.
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Objectives

The objectiveof this study is:
(1) To demonstrate the efficacy of commercial dry bean inoculant formulations alone or in
conjunction with fertilizer nitrogemand
(2) To evaluate the potential for solid seeded dry bean proguctinder dry land conditions in the
non-irrigated aeas of Saskatchewan.

Research Plan

Trials were established five AgRM facilities in SaskatchewahCDC (Outlook), WARC (Scott), SERF
(Redvers), ECRF (Yorkton) and IHARF (Indian Head). Eaclstesialbished in a factorial RCBD design
with four replications. The factors evaluated were inoculation and N fertilization. Dry Bean inoculant
formulations were obtained from Verdisian Life Sciences based in Cary, North Carolina. They included a
peat formulation (N Charge, intended for eéaeed applicatins) and a granular formulation (PRIMO GX2,
applied infurrow at seeding). All inoculant treatments were applied without fertilizer N additions or

with fertilizer N additions such that total N (soil téét+ fertilizer N applications) equaled 80 Ibs N/ac.

Trail treatments are shown in Table 1. All inoculants were applied at the manufactures recommended
rates. The N Charge peat had a guaranteed titre of 2 x 10e8 cfu/gm and applied fesedicdon

treatments at 3.1 gm/kg of seed. The peat formulatcamtained a seibticking agent but a damp

application method of inoculation was used such that 2 ml of water was applied to each kg seed to assist
adhesion. With the molasses application a dilute sotutif 60 ml molasses mixed with 240 ml water

and then 2 ml of solution was used in substitution for the 2 ml water for damp application. Seed applied
inoculant treatments, applied cegite, were treated immediately prior to seeding, allowing sufficient

time to dry in order to prevent seed bridging whilemtiag. The polymer was applied with the N

Charge utilizing a commercial applicator, application occurred on May 10. The granular inoculant
PRIMO GX2 had a guaranteed titre of 1 x 10e8 cfu/gm and whsiagpd at ei t her 4.8 kg/
rowspacingpbr 4.0 kg/ ha (30 cm or 12" row spacing). Gr
in-furrow.

Times of the various field operations and crop assist products used at each trial location are shown in
Table 2. CDC Blackstrap, a Black market clasgdny Wwas used at all trial locations. A target plant
population of 35 plants/rhwas attempted, with seeding rate adjusted to account for 99% seed
germination, seed size and an assumed 90% emergence. Soil test N results from each site are shown in
Table 3 Fertilizer N applied at each trial location was determined on the basig cfdihtest N results.

Research and Demonstration Program Report 2019



Plant population (where obtained) was determined after such a time that no further plants were
observed emerging. Maturity was deemed at 90% pod catbhange. Sclerotinigwhite mold) was
evaluated at maturity using the followingting;

0—no symptoms apparent

1-1-3 small independent lesions on leaf or stems

2—At least 1 coalescence of lesions with moderate mycelial growth
3 —Mycelial developmet or wilt involving up to 25% of foliage

4 — Extensive mycelial growth aevilt involving up to 50% of foliage
5—Plant death

At all locations dry bean plants were directly harvested with small plot combines. Plot grain samples
were cleaned and yieldglpusted to 16% moisture.

Growing Season Weather

Mean monthly temperaturesnd precipitation amounts for trial locations are listed in Table 4 and 5.
The 2019 season was cooler than the ldegn average at all sites. Rainfall was below average for all
sites except Scott. Irrigation applied to the Outlook site included 8 mitaiy, 27.5 mm in June, 45.5
mm in July and 12.5 mm in August.

Table 1Ilnoculant and fertilizer treatments.

Trt# | Inoculant Formulation Total N (soil + fertilizer)
1 Control n/a Olbs N/ac
2 N Charge Peat onseed 0 Ibs N/ac
3 N Charge Peaton-seed + molasses 0 Ibs N/ac
4 N Charge Pretreated Polymer Peat eseed | O Ibs N/ac
5 PRIMO GX2 Granular 0 Ibs N/ac
6 N Charge + PRIMO GX2 Peat onseed + Granular 0 Ibs N/ac
7 Control n/a 801Ibs N/ac
8 N Charge Peat onseed 80 Ibs N/ac
9 N Charge Peat onseed + molasses 80 Ibs N/ac
10 N Charge Pretreated Polymer Peat eseed | 80 Ibs N/ac
11 PRIMO GX2 Granular 80 Ibs N/ac
12 N Charge + PRIMO GX2 Peat onseed + Granular 80 Ibs N/ac
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Tabk 2.Times of operations and crop input products utilized by location.

Location
Activity Outlook Scott Redvers Yorkton Indian Head
Preseed NA May 19 May 23 NA May 27
Herbicide Glyphosate Glyphosate Roundup
Application 540 Q.7L/ac) | 540 (1 L/ack Weatherma
+AIM (35 AIM (35 ml/ac) 540 (0.67 lac)
ml/ac)
Seeding May 23 May 24 May 27 May 23 May 17
Row Spacing 25 ¢cm 25 c¢cm 30 cm 30 cm 30 cm
Emergence June 11 Juneb NC Junelsd July 4
Counts
In-crop June 26 June 26 June 6 May 24 July 12
Herbicide Viper ADV Viper ADV | Centurion (75 Roundup Viper ADV
Application (400 ml/ac) +| (400 ml/ac) + ml/ac) + Transorb (400 ml/ac) +
Basagran Fort¢ Basagran Fortf Amigo (200 (0.5L/ac) Basagran Fortg
(145 ml/ac) + | (145 ml/ac) + ml/ac) June 26 (145 ml/ac) +
UAN UAN July 1 Centuron (150 UAN +
Viper ADV ml/ac) + Equinox (100
(400 ml/ac) Amigo ml/ac +
July 2 Merge)
Viper ADV
(400 ml/ac) +
Basagran Fortg
(145 ml/ac) +
UAN
In-crop Ju-ly 27 NA NA July 22
Fungicide Priaxor Acapela NA
Application (180 ml/ac) (350 ml/ac)
NA = not applied
NC = observation not captured
Table3. Soil test results from each trial location.
AECREAT RS Outlook Scott Redvers Yorkton Indian Head
NO3-N/ac)
0-15cm (06in) 101Ib/ac 121Ib/ac 20 Ib/ac 14 Ib/ac 121Ib/ac
15-30cm (612in) 7 Ib/ac
15-60cm (624in) 121Ib/ac 30 Ib/ac 24 Ib/ac 15 Ib/ac 15Ib/ac
Total
0-60cm 291b/ac 42Ib/ac 44 |b/ac 29 Ib/ac 27Ib/ac
(0-24in)

Research and Demonstration Program Report 2019




Table4. Mean monthly temperatures vs loxigrm (30 year) meanor the 2019 growing seasons at
Saskatchewaiirial Locations

SEEUED Year May June July August fl\"ﬁall
Mean Temperature (°G}-----------------
Outlook 2019 9.9 16.0 18.0 16.2 15.0
Longterm 115 16.1 18.9 18.0 16.1
Scott 2019 9.1 14.9 16.1 14.4 13.6
Longterm 10.8 14.8 17.3 16.3 14.8
Redvers 2019 9.5 16.3 18.5 16.6 15.2
Longterm 12 16 19 18 16.3
Yorkton 2019 8.6 16 18.3 16.1 14.8
Longterm 104 15.5 17.9 17.1 15.2
Indian Head 2019 8.9 15.7 174 15.8 14.4
Longterm 10.8 15.8 18.2 174 15.6

Tableb. Precipitatioramountsvslongterm (30 year mean$or the 2019 growing seasons at
Saskatchewaiirial Locations

Location Year May June July August I'T"cl)iall
Precipitation (mm)---------------------
Outlook 2019 13.2 90.2 43.8 39.6 186.8
Longterm 42.6 63.9 56.1 42.8 205.4
Scott 2019 12.7 97.7 107.8 18 236.2
Long-term 38.9 69.7 69.4 48.7 226.7
Redvers 2019 18.0 79.0 54.0 88.0 239
Longterm 60 91 78 64 293
Yorkton 2019 111 81.6 49.1 32.2 174
Longterm 51 80 78 62 272
Indian Head 2019 13.3 50.4 53.1 96.0 212.8
Longterm 51.7 77.4 63.8 51.2 241.4
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Results

Individual site treatment agronomic results and associated statistiosdion 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.

Treatmentof dry bean seed withhizobiuminoculant generally failed to provideyaeld response at any
trial location excepting Indian Head (Table 10). At Indian Head some treatments appeared to be
influencing yield, with or without fertilizer N additions. Howewo clear explanation of response is
apparent. The N Charge peat iatstically 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
commonly adpted polymer technology should adversely affect thizobiuminoculant. The granular

and dual inoculant treatments also appear to positively influence yield. Treatment effects on yield for
Indian Head are illustrated in Figure 1. Itis apparent thatyields obtained at Indian Head were very
low and statistical analysésdicated 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 rebitles exhi
variability between inoculant treatments and their variation mayabeesult 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 rejectedaamnsequence of its higher CV, based on personal
experience in dry beatnials and because of the strong significant influence of fertilizer N additions.
This site location exhibits the same N fertilizer response as all other locations and Figurdyl clear
illustrates that fertilizer N applications increase and influencedytiela 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 inability ofhe inoculant to influence dry bean yield cannot be definitively ansaere
within the limited observations/measurements undertaken within the scope of this trial. Given the
inherent soil N fertility as revealed by soil testing procedures it is not thathgltthe N levels at any

site would be sufficiently high to inhikihizobiainfection and possible fixation. Howeverthe author
suggests that the following are possible reasons;

1. Rhiobiastrain specificity is known to occur within dry bean. Meaning that it is possible that the
strain ofrhizobium leguminosarum bv. Phasiesimply failed to form a symbiotic relationship
with CDC Blackstrap dry bean. While developing commercial ino¢atamilations the author
did experience this phenomena. A spedifizobiumstrain might generally work in one market
class type of dripean but not in others. Further, specificity was also found within market
classes such that the strain might resulbteptable Nixation in one variety but not others.

2. Therhizobiumwithin the inoculants may not have been adaptable to Saskatchewihn s
conditions. This regional adaptability is also known and is the reason inoculant companies often
screen soils forféective indigenoushizobiumstrains to be used within their sales market
region and where production of the pulse commodity is highest.

Inoculation may have failed to influence dry bean yield in 2019 but the application of fertilizer N
certainly did. All trial locations obtained significant yield responses to the addition of fertilizer N. This
response highlights the inefficiency dietinoculant formulations evaluated. With respect to seed yield,
results from all sites indicate that supplemental fiizer N is required to optimize dry bean yield. At
Outlook, the trial was irrigated and yields obtained at this location generallylddubose obtained at
the remaining dry land locations. The Outlook location has atiemg history of dry bean prodttion

with the field on which the trial was conducted having had dry beans produced numerable times.
Though not part of the trial prota, plant roots were exhumed from all unfertilized and fertilized
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control treatments and nodules were found on all. #dover, the red colour exhibited upon cutting
nodules suggest they were performing active biologicfikhtion. These bacteria were froindigenous
populations likely built up from previous dry bean production and likely contributed to the high
unfertilized yield obtained at Outlook. However, even these indigenous populations did not suffice to
provide maximum yields and a fertilizer &sponse occurred.

In general, inoculation did not directly influence any other agronomic measurement, at any trial
locaion. Nitrogen fertilizer additions tended to decrease individual seed weight and increased plant
height. Sclerotinigwhite mold) washot an issue at any site in 2019

The result of inoculation and N fertilizer additions on dry bean yield averaged atirddsial locations

is shown in Figure 2.

A summary of the combined all site analyses, and for the 4 dry land trials alone, foraCksir&b seed

yield is presented in Table 11. Yield results indicate that, for all sites, the average yield resdénse t
fertilizer was 521 kg/ha (464 Ib/ac). However, an objective of this project was to demonstrate dry bean
production away from the trditional irrigated production and into dry land production. Therefore if we
exclude the Outlook site the average yieddponse to N fertilizer increases to 690 kg/ha (614 Ib/ac).
Presently, Black dry beans are being purchased at $0.75/kg ($0.34/@ goass return of the fertilizer
additions is approximately $518/ha or $209/ac, easily an economic return for thkziarinvestment.

The result of inoculation and N fertilizer additions on dry bean yield averaged across only the 4 dry land
trial locaions is shown in Figure 3.

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

1 All sites were solid seeded and direct combined. While harvest loss assessment was beyond
the scope of the study (given the financesl| sites report that harvest losses were deemed
minimal.

1 Direct combining of dry beans is likely only possible isttime with the Black market class
variety CDC Blackstrap which is a Type Il plant structure with pods that may initiate high
enough orthe plant stem to facilitate direct combining or swathing.

1 Seed weights obtained at WARC (Scott) were very low and timighmarket acceptance,
additional work should be conducted in this region in order to ascertain if this is a function of
the trialingseason or potentially problematic to the region.

0 ltis reasonable to believe rolling of the dry beans aseeding will assist harvest
management by facilitating pod clearance. On heavy textured, such as at Indian
Head, rolling can be a challenge foy dhean. Seed bed conditions need be ideal and
packing pressure be light enough to minimize possible conpadsues.
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Table6. ICDQOutlook)Dry Bean Yiel& Agronomic Observatioras Influenced bi Fertilizerand

Inoculant
ICDC
Yield Plant
Treatment Seed White Stand
weight Maturity | Mold | Height | (plants
kg/ha | Ib/ac | (gm/1000) | (days) | (0-5) | (cm) /m?)
Nitrogen Fertilizer Application (Ibs N/ac)
0 2651 | 2365 225 105 0 37 29
80 3142 | 2802 225 107 0 39 31
FertilizerLSD (0.05| 247 220 NS 0.4 NS 1.7 NS
CV(%)| 145 14.5 2.0 0.6 0 7.4 22.1
Inoculant
Control 2829 | 2523 225 106 0 38 30
N Charge peat 3008 | 2683 225 106 0 39 29
N Charge peat + molasseg 3046 | 2717 225 106 0 38 31
N Charge polymer 2868 | 2558 226 106 0 39 29
PRIMO GX2 granai 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
Nitrogen Fertilizer x Inoculation
LSD(©.05) NS [ NS | NS NS NS NS NS

NS = not significant

Table7. WARGScott)Dry Bean Yield & Agnomic Observations as Influenced by N Fertilizer and

Inoculant.
WARC
Yield Plant
Treatment Seed White Stand
weight Maturity | Mold | Height | (plants
kg/ha | Ib/ac | (gm/1000) | (days) | (0-5) | (cm) /m?)
Nitrogen Fertilizer Application (Ibs N/ac)
0 1324 | 1181 169 103 0.04 27 18
80 1983 | 1768 161 99 0.25 34 14
Fertilizer LSD (0.0§ 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
Inoculant
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
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Nitrogen Fertilizer x Inoculation
LSD@©.05f NS | NS | NS | NS NS NS NS
NS = NosSignificant

Table8. SERFRedversPry Bean Yield & Agronomic Observations as Influenced by N Fertilizer and
Inoculant.

SERF
Yield Plant
Treatment Seed White Stand
weight Maturity | Mold | Height | (plants
kg/ha | Ib/ac | (gm/1000) | (days) | (0—5) | (cm) /m?)
Nitrogen Fertilizer Application (lbs N/ac)
0 1381 | 1229 198 97 0 28 25
80 1746 | 1554 191 96 0 31 28
Fertilizer LSD (0.0§ 121 108 5.2 NS NS 1.2 NS
CV(%)| 13.2 13.2 4.6 1.4 0 7.1 24.7
Inoculant
Control 1695 | 1509 197 97 0 30 29
N Charge peat 1570 | 1397 199 96 0 29 25
N Charge peat + molasseg 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
Nitrogen Fertilizer x Inoculation
LSD(@©.05f NS | NS | NS | NS NS NS NS

NS = Not Significant
NC = Observation Not Captured

Table9. ECREYorkton)Dry Bean Yield & Agronomic Observations as InfluencedRarthizer and
Inoculant.

ECRF
Yield Plant
Treatment Seed White Stand
weight Maturity | Mold | Height | (plants
kg/ha | Ib/ac | (gm/1000) | (days) | (0-5) | (cm) /m?)
Nitrogen Fertilizer Application (Ibs N/ac)
0 973 866 200 105 0 41 32
80 1885 | 1677 210 105 0 46 39
Fertilizer LSD (0.0 166 148 3.6 NS NS 2.3 4.5
CV(%)| 19.8 19.8 3.0 1.5 0 8.9 21.4
Inoculant
Control 1372 | 1221 203 105 0 44 35
N Charge peat 1447 | 1288 207 105 0 44 30
N Charge peat + molasseg 1266 | 1127 206 104 0 41 34
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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
Nitrogen Fertilizer x Inoculation

LSD(@©.05f NS | NS | NS | NS NS NS NS

S =Significant

NS =Not Significant

Tablel0. IHARKIndian Headpry Bean Yield & Agronomic Observations as Influenced by N Fertilizer
and Inoculant.

IHARF
Yield Plant
Treatment Seed White Stand
weight Maturity | Mold | Height | (plants
kg/ha | Ib/ac | (gm/1000) | (days) | (0-5) | (cm) /m?)
Nitrogen Fertilizer Application (lbs N/ac)
0 174 155 220 110 0 22 22
80 998 890 224 113 0 30 23
Fertilizer LSD (0.0§ 70 62 NS 0.2 NS 1.0 NS
CV(%)| 20.3 20.3 12.9 0.4 0 6.3 19.9
Inoculant
Control 484 432 228 110 0 25 20
N Charge pat 620 553 214 111 0 26 26
N Charge peat + molassegy 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
Nitrogen Fertilizer x Inoculation
LSD@©O05sf S | s | NS | NS NS NS NS
S = Significant

NS = Not Significant

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

. All 5 Sites 4 Dry Land Sites Only

Location/Treatment Yield Yield
Trial Site kg/ha Ib/ac kg/ha Ib/ac
ICDG-Outlook 2896 2583 - -
WARGC- Scott 1653 1475 1653 1475
SERF Redvers 1563 1391 1563 1391
ECRF Yorkton 1429 1272 1429 1272
IHARF- Indian Head 586 523 586 523

LocationLSD (0.05 113 101 92 144
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CV(%) ]| 17.4 \ 17.4 \ 15.5 15.5
Nitrogen Fertilizer Application (Ibs N/ac)
0 1365 1217 963 858
80 1886 1681 1653 1472
Fertilizer LSD (0.04 72 64 81 72
Inoculant
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 NS
Location x Nitrogen Fertilizer Application Interaction
LSD (0.05] S \ S \ S S
Location x Inoculant Interaction
LSD (0.05| NS \ NS \ NS NS
Nitrogen Fertilizer Application x Inoculant Interaction
LSD (0.05| NS \ NS \ NS NS
Location x Nitrogen Fertilizer Application x Inoculant Interaction
LSD (0.05| NS \ NS \ NS NS
S = Significant
NS = Not Signifant
Figure 1.Dry Bean Yield Response to Inoculation & N Fertilizatlodian Head, 2019
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Figure 2Combined 5 SitBry Bean Yield, Effect of Inoculation and N Fertilization, 2019.
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Figure 3Combined4 Dry Landbite Dry Bean Yield, Effect of lotation and N Feilization, 2019.
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Extension Activities

ICDG: Outlook

This trial was mentioned but not viewed during the CSIDC/ICDC Annual Field Day on July 11 and
attended by approximately 200 producers, agrologists and company or governmeptedetatives.

The trial was clearly posted with ADOPT signage. Further;smasgon video outlining the background

and objectives of this project was created and ca
https://irrigationsaskatchewan.com/icdc/icdesearchand-developmentprogram/ A supplimental

video highlighting the results of this study will be developed and added to this introductory wideg d

the winter. At present the video has been viewed 42 times. The results were also presented at the 2020
AgritARM Update during the Crop Production Show on Jan. 18, 2020, with approximately 30 attendees.
The presentation was entitledd 5 NB . S ltiofi: ¢ 2 NB ¥ &O dzf | &rfsl wikk héJposSt&dNditiet A T S ¢
AgritARM website. The trial will be discussed at the ICDC Annual Agronomy Update to be held March 5,
2020 in Outlook with expected attendance of approximately 40. Results will also be madblawaila

the 2019 ICDC Field Crops Annual Report and the 2019 CSIDC Annual Report. Trial results will also be
made available on the ICDC web#itp://irrigationsaskatchewan.com/icdcResults may atsbe

presented in extension activities when requested.

WARG; Scott
The trial was viewed and discussed during the WARC Annual Field Day held July 10, 2019 and viewed by

approximately 150 participants.

SERE Redvers
The trial was viewed and discussed duting SERF Annual Field Day held July 18, 2019 and viewed by

approximately 30 participants.

ECRE Yorkton
The trial was viewed and discussed on two separate Field Days. The first was the Annual ECRF Field Day

held on July 23, 2019 and viewed by appmedely 100 participants. The second, an Agratactics Field
event took place on August 8, 2019 with approximately 40 participants. ECRF is also intending to
produce a video on the project that when completed Ww#él found on their website located at
http://www.ecrf.ca/

IHARF Indian Head

Due to distance this trial was not viewed during the Annual IHARF Field Day, however, it was toured by
35-40 Federated COperatives Limitéd agronomists on July 12, 2019 and theralgmall contingent of

SPG staff on July 18, 2019. Key results of the study will also be presented at an ICAN (Independent
Consulting Agronomist Network) meeting in Regina on February 4, 2020 and during theAmhARF

Winter Meeting & AGM in Balgonieglsruary 5, 2020. Expected combined attendance is estimated at
180-225 participants.

Conclusions

Inoculation failed to provide yield or agronomic benefits to dry beans in this trial. It is suspected that
the strain ofrhizobium leguminosarum bv. Phaigwovided in the inoculant formulations used in the
study were either inefficient in forming an effective symbiotic relationship with the CDC Blackstrap
variety used in the study or the strain was unable to thrand multiply under Saskatchewan
soil/climatic conditions. Application of fertilizer N, such that the combination of soil availabl&0t(o
depth) plus fertilizer N (nutrient) equaled 80 Ib N/ac significantly increased grain yield and tended to
producetaller plants which may facilitate harvesmianagement. It is recommended that producers view
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N fertilizer as their primary nutrient source for dry bean production. An inoculant, if available, can be
used as an insurance but is unlikely to provide optilkfixation to optimize yield goals.

This study demonstrated the feasibility of producing CDC Blackstrap dry bean under dry land conditions
utilizing a solid seeded production system. Should further investigations also demonstrate this potential
then diy bean production could expand considesabkyond the present acreage. This pulse could be

an alternative for the moister regions of the province where root diseases have impacted other pulse
crops.

Additional research projects such as the following are suggested,;

91 Further N fertilizer sidies are warranted, rates should continue beyond those used in this
study. Within these studiesclerotiniashould be closely assessed, as well as pod clearance.
Seeding rate trials would have merit and value.

Seeding date trialdwuld be geographicallgpvaluated with attention to soil temperatures,

plant populations and pod clearance.

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

1 As dry beans arpoor competitors unticanopy closure, weed control options under solid
seeded production should be assessed.

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

1 Should dry bean inocaihts be made availabkhen;

o0 Producers should view such products sceptically unless regional independent third
party efficacy results are provided. Regardless, N fertilizer supplementation will be
required.

o Consideration should be given to secure fundimgorganizations sucas AgHARM
facilities to maintain an annual pulse inoculant trials for suitable pulses within their
local whereby all commercial and pecemmercial inoculant products can be
compared for efficacy.

1 An economic investigation eithéry the Ministry of Agdulture or the University of
Saskatchewan Ag, 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 amdrketing agreements pisently available, market
barriers to possible low quality dry bean, accessibility and availability of CDC varieties (closed
loop systems?), etc.
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Appendix
Individual trial location agronomic responses and associated statistical results for individual treatments

are shown in Table2through 16.
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Tablel2. ICDCQutlooK Dry Bean ¥id & Agronomic ObservationRCBD Analyses, 2020.

Seed White Plant Stand
Yield Yield Weight Maturity | Mold | Height (plants/m2)
Trt | Description kg/ha | lbs/ac | (gm/1000) (days) (0-5) (cm)
1 | Uninoculated-0 N/ac 2601 | 2320 224 106 0 37 29
2 N Charge peat0 N/ac 2947 | 2629 224 105 0 36 27
+
g | NChargepeat+molasse - oo | o470 | 227 105 0 38 28
— 0 N/ac
4 | N Charge polymer0 2531 | 2258 227 105 0 38 28
N/ac
5 |PRIMOGX2granula0 |, 00 | 5515 223 105 0 36 30
N/ac
N Charge PRIMO GX2
6 Charge G 2579 | 2300 227 105 0 38 32
0 N/ac
7 | Uninoculated-80 N/ac | 3056 | 2726 226 107 0 38 32
8 | N Charge peat80 N/ac | 3069 | 2737 226 107 0 42 31
N Ch + [
9 Charge peat + molasse 55,3 | 5964 222 107 0 39 35
— 80 N/ac
N Ch |
10 |\ Charge polymer80 3205 | 2859 224 107 0 40 30
N/ac
PRIMO GX@ranular—
11 granular 3083 | 2750 226 107 0 39 28
80 N/ac
+
1o | NCharge +PRIMOGX2| )15 | 5976 228 107 0 38 30
80 N/ac
LSD (0.05] NS* | NS* NS 0.0001 NS NS
CV (%) 145 | 145 2.0 0.6 7.4 22.1

NS = nosignificant
NS* = not significant at P<0.05 but sigrdfit at P<0.10
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Tablel3. WAR({Scot) Dry Bean Yield & Agronomic ObservatidREBD Analyses, 2020.

Seed White Plant Stand
Yield | Yield Weight Maturity | Mold | Height (plants/m2)

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

1 | Uninoculated-0 N/ac 1334 | 1190 | 171 103 0 26 18

2 | N Charge peat0 N/ac 1298 | 1157 | 170 104 0 28 19
N Ch t+ [

3 | NChargepeat+molasses |\, o1 1909 | 169 104 0 26 15
0 N/ac

4 | N Charge polymerO N/ac | 1352 | 1206 | 167 104 | 03 | 32 20

5 | PRIMO GX2 granula0 1325 | 1182 | 171 104 0 27 13
N/ac

g | N Charge +PRIMOGX2 | 1591 | 1041 | 165 102 0 27 20
0 N/ac

7 | Uninoculated-80 N/ac 1999 | 1783 | 164 100 05 | 32 18

8 | N Charge peat 80 N/ac 1937 | 1728 | 160 08 03 | 35 12
N Ch + I

g | N Chargpeat+molasses | ) 0o | 1858 | 160 98 03 | 35 15
80 N/ac

10 | N Chage polymer-80 N/ac | 2020 | 1801 | 161 99 0 35 15
PRIMO GX2 |

11 HEEE 2023 | 1804 | 159 99 05 | 34 13
80 N/ac

+

1p |NCharge + PRIMOGX2 | oac | 1637 | 165 100 0 34 13

80 N/ac
LSD0.05)| 273 | 244 6.7 2.5 NS | 4.9 NS
CV (%) 11.5 | 115 2.8 1.7 229 | 11.1 30.6

NS = not significant

Research and Demonstration Program Report 2019




Tablel4d. SERFRedversPry Bean Yield & Agronomic ObservatidREBD Analyses, 2020.

Whi
Yield | Yield \;:'Z:t Maturity Mo'lt: Height | Plant S;a"d
! (plants/m2)
kg/ha | Ib d
Trt | Description g/ha s/ac (gm/1000) (days) (0-5) (cm)
1 | Uninoculated-0 N/ac 1525 | 1357 197 97 0 28 30
2 | N Charge peat0 N/ac 1371 | 1221 | 209 97 0 28 21
N Ch t+ [
3 Charge peat + molasses | | /3| 1048 | 199 97 0 29 27
0 N/ac
4 | NCharge polymer0 N/ac | 1376 | 1224 | 197 96 0 28 23
5 | PRIMO GX2 granula0 1197 | 1066 189 96 0 28 22
N/ac
N Charge + PRIMO GX2
6 Charge OGX2 | 1415 1260 | 199 98 0 27 27
0 N/ac
7 | Uninoculated-80 N/ac 1866 | 1661 196 98 0 32 29
8 | N Charge peat 80 N/ac 1769 | 1574 | 190 96 0 31 30
N Ch + [
9 Charge peat + molasses | 12151 1504 | 193 96 0 30 31
80 N/ac
10 | N Chage polymer—80 N/ac | 1811 | 1612 | 193 08 0 31 26
PRIMO GX2 |
11 granutar 1703 | 1515 | 189 95 0 31 25
80 N/ac
+
1o | NCharge +PRIMOGX2 | 0| 1406 | 186 96 0 31 28
80 N/ac
LSD (0.05| 296 | 264 NS* NS 3.0 NS
CV (%) 13.2 | 13.2 4.6 1.4 7.1 24.7

NS = nosignificant
NS* = not significant at P<0.05 but significant at P<0.10
NC = observation not captured
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Tablel5. ECRIYorktor) DryBean Yield & Agronomic ObservatipRCBD Analyses, 2020.

Whi
Yield | Yield \;:'Z:t Maturity Mo'lt: Height | Plant S;a"d
! (plants/m2)
kg/ha | Ib d
Trt | Description g/ha s/ac (gm/1000) (days) (0-5) (cm)
1 | Uninoculated-0 N/ac 851 | 757 197 104 0 39 32
2 | N Charge peat0 N/ac 1195 | 1064 | 206 106 0 43 23
N Ch t+ [
3 Charge peat + molasses | __, | oqg 204 104 0 38 32
0 N/ac
4 | NCharge polyer—0N/ac | 925 | 823 195 104 0 41 39
PRIMO GX2 |
5 © GX2 granulao 824 | 733 198 105 0 39 37
N/ac
g | NCharge +PRIMOGX2 |00l 1930 | 109 104 0 46 32
0 N/ac
7 | Uninoculated-80 N/ac 1894 | 1686 210 105 0 48 37
8 | N Charge peat 80 N/ac 1698 | 1511 | 208 105 0 45 37
N Ch + [
9 Charge peat + molasses | \o0o | 1566 | 207 104 0 43 37
80 N/ac
10 | N Charge polymer80 N/ac | 1757 | 1564 | 212 103 0 45 39
17 | PRIMO GX2 granular 2084 | 1855 | 211 105 0 48 43
80 N/ac
+
1o | NCharge +PRIMOGX2 | ) ol 1gg3 | 213 106 0 50 39
80 N/ac
LSD (0.05] 408 | 363 8.7 NS 5.6 NS*
CV (%) 19.8 | 19.8 3.0 15 8.9 21.4

NS = not significant
NS* = notsignificant at P<0.05 but significant at P<0.10
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Tablel6. IHARFIfdian HeadlDryBean Yield & Agronomic ObservatipRECBD Analyses, 2020.

Seed White Plant Stand
Yield | Yield Weight | Maturity | Mold | Height (plants/m2)
Trt | Description kg/ha | Ibs/ac | (gm/1000) | (days) | (0—5) | (cm)
1 | Uninoculated-0 N/ac 212 | 189 215 110 0 21 20
2 | N Charge peat0 N/ac 94 | 84 217 110 0 21 23
N Ch t+ |-
3 | N Charge peat+mo 163 | 145 221 110 0 21 24
0 N/ac
4 | N Charge polymerON/ac | 166 | 148 236 110 0 23 19
5 | PRIMO GX2 granula0 194 | 173 | 213 110 0 23 22
N/ac
g | NCharge +PRIMOGX2 [, 151 199 222 110 0 20 28
0 N/ac
7 | Uninoculated-80 N/ac 756 | 674 242 111 0 30 18
8 | N Charge peat 80 N/ac 1146 | 1023 | 210 113 0 30 29
N Ch + [
g | N Charge peat+molasses | o, | gog 200 113 0 31 22
80N/ac
10 | N Charge polymer80 N/ac | 885 | 790 219 113 0 30 18
11 | PRIMO GX2 granular 1089 | 971 216 113 0 31 20
80 N/ac
+
1p | N Charge + PRD GX2- 1211 | 1080 | 257 113 0 30 26
80 N/ac
LSD (0.05] 171 | 153 NS 0.6 2.3 6.4
CV (%) 20.3 | 203 | 129 0.4 6.3 19.9

NS = not significant
NS* = not significant at P<0.05 but significant at P<0.10
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Nitrogen Fertilization of Irrigated Dry Bean

Funding
Funded by theAgricultural Development Fund

Project Lead
1 Project P.IGarry Hnatowich

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives
The objectives of this project are:
(1) To deteminethe nitrogen fertilizer rate yield rgponsefor Pinto market class widew dry
bean production
(2) To deermine whether ESN nitrogen fertilizer is beneficial compared to urea as a fertilizer
nitrogen source for irrigated dry bean production.

Research Plan

In May 2019 three individual researtimals were established within the Sou8askatchewan River

Irrigation District. CDC WHRIvariety of the Pinto Market Class dry bean was seeded at a rate of 30
seeds m2, after adjusting for % germination and seed weight. Three rows of dry beans wtzd pta

50 cm row spacings, plots seededdth was 10 m, plots were later trimmed back to 8 m lengths. All
trials were established in a randomized complete block design with four replications. Two nitrogen
fertilizer sources were usedconventional ura (460-0) and ESN (4@-0). All trial leations were soil

tested in the spring of 2019. Soil test N results are shown in Table 1. Fertilizer additions were adjusted
to account for the available soil test N in the30 cm depth of the solil profile. Trefore, actual

fertilizer applied was eitér 30 60, 90, 120 or 150 kg N/ha (total soil plus fertilizer N). Fertilizer rates and
sources were side banded, at seeding, 2.5 cm to the side and approximately 5.0 cm below the seed. All
plots received 25 kg/haeed placed #s at seeding. Weed contratvolved a spring preeed

application of granular incorporated Edge (ethalfluralin) at 6.9 kg/ac asdason tank mix application

of Viper ADV (imazamox & bentazon) at 400 ml/ac plus Basagran Forte (bentddb)rat/ac plus UAN

at 800ml/ac. Plots we periodically hand weeded as required. An application of Priaxor (fluxapyroxad
& pyraclostrobin) was applied at flowering for disease control or suppression. At the R2 growth stage
(early pod initiation) plantsvere harvested from two 0.5 m lengths tbie center row of each treatment.

For each plot 0.5 m lengths were harvested from both the front and back portions of the plot, starting
from 1 m into the plot. Plants collected from each sample length of ploéwembined and weighed

for both fresh anddried biomass weights. Dried material was ground through a stainless steel Wiley mill
to pass through a 2.0 mm sieve and submitted to Agvise Laboratories for N tissue analysis
determinations. At physiological muaity two rows of each plot were undercutith a small plot

research undercutter and the plants windrowed and allowed to dry prior to combining. Prior to
undercutting all plots were assessed fmlerotinia(white mold) disease incidence. Combining was
conducted with a Wintersteiger small plobmbine. Seed was cleaned and yields adjusted to 16%
moisture.

Research and Demonstration Program Report 2019



Table 1 Soil Test N Results and dates of operation at each trial.

Soil Test N Soil Test N

kg/ha kg/ha
Location (0-30 cm) (0-60 cm) Seeding Date | Undercut Date | Harvest Date
CSIDC 19 33 May 23 August 30 Sept 19
Knapik 34 74 May 30 August 30 Sept 19
Sommerfeld 20 29 May 24 August 30 Sept 19

Table 2.Seasonal vs Loxiterm Precipitation, CSIDC Outlook Weather Station.

Year
Month 2019 30 Year Average % of Long-Term
mm_(incheg mm_(inches)
May 13.2 (0.5) 46.0 (1.8) 29
June 90.2 (3.6) 67.0 (2.6) 135
July 43.8 (L.7) 57.0 (2.2) 77
August 39.2 (1.5 46.0 (1.8) 85
September 38.2 (1.5) 33.0 (1.3) 116
Total 224.6 (8.8) 249.0 (9.8) 90

Table 3 Cumulative Growing Degree Days (Base 10°C) vsTiesngAverageCSIDC Outlook
Weather Station.

Year
Month 2019 30 Year Average % of Long-Term
May 52 60 87
June 231 242 95
July 479 510 94
August 671 754 89
September 737 821 90
Results

General observations of the 2019 growing season are warranted. The 2019 growing season began dry in
terms of precipitation (Table 2), however, this was not overly a concern as all three trials were irrigated.
However the daily temperatues were believedn issue. The values shown in Table 3 are cumulative
growing degrees throughout the season based on 10° C, as dry bean do not develop and grow at
temperatures less than 10° C. The optimal growing degree days was well below optinmgltfead
developmant. Added influence was that average night time temperatures were below normal

throughout the entire growing season. Consequeralyronomic dry bean growth, at all three sites, was

less than normally experienced within the region. Ptamopies did nbclose at two of the three trials,

and only at the high N rates at the CSIDC test trial.

Agronomic data or observations collected are shown in Tables 4 through 9 for the CSIDC, Knapik and
Sommerfeld trial locations respectively. Adbroverview of lgation differences will be discussed but
summary of results will mainly focus on combined site analyses as presented in Tables 10 & 11.

The Coefficient of Variation (%CV) obtained for seed yield at all sites were higher than the generally
assumed standard of 15% for agronomic research. However, dry bean tends to be a crop that exhibits
greater variation both due to its phenotypic resporiseenvironment and wideow production system.
Although caution should be used when assessing Wieddresults are believed to reflect those obtained
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commercially in 2019, and are deemed acceptable. Dry bean yield obtained at CSIDC was approximately
double that obtained at other trial locations. A partial explanation is that this trial was protégted
shelterbelts to both the west and north of the trial. A mi@ionate develops in the protected areas of

this field, and this phenomena has historlgdéad to higher yields as compared to all other areas of the
AAFC Research Station. The other tralgs were located in wprotected, open areas of fields. Yields
obtained at CSIDC are similar to historic wioe dry bean production obtained in ICD&rietal trials

( s e e Qrof Yadetiés For Irrigatidmttps://irrigationsaskatchewan.com/icdc/publications/crep
varietiesfor-irrigation/ ), yields fromthe Knapik and Sommerfeld locations much lower than typically
obtained. Plant biomass production wsimilar to seed yield in that biomass yields followed CSIDC >
Sommerfeld > Knapik.

Treatment influence on dry bean growth and development is showrfactarial manner for combined

site analysis in Tables 10 and 11. Data is assessed using factdyisisaicammon control treatment

used for each N source). Not overly surprisingly the three trials did differ with respect to all agronomic
measurements.Sites did differ in geographic location and influencing factors such as soil texture,
precipitation,irrigation additions and scheduling, etc. Combined analysis indicates that N fertilizer rates
did not, overall, influence seed yield. This was foundsiddally at both the CSIDC and Sommerfeld
locations, but N fertilization did increase up to the 120N¢ha rate at Knapik. A partial explanation for
this might result in the prior history of dry bean production at these locations. Previous frequedgy of
bean production at the Sommerfeld location is not fully known, however, it is very possiblithat

field has had a history of dry bean production. With respect to the AAFC owned locations of CSIDC and
Knapik, both have had a prior history, wittet@SIDC location having a far greater intensity of dry bean
within the rotation. Though not part ohe trial protocol, plant roots were exhumed from unfertilized

and fertilized treatments randomly at all sites. Nodules were observed with higher nuimbers
unfertilized plots at CSIDC and Sommerfeld than at Knapik. Indigampalsium leguminosarum bv.
Phaseolipossibly added and elevated by prior inoculated dry bean production, may have minimized N
fertilizer response at these two locations as compatiethe Knapik location with its limited dry bean
production history. Further, at the Knapik locatj@SN did provide higher yields than did urea. At
CSIDC and Sommerfeld yield differences between fertilizer sources did not occur. CSIDC and
Sommerfeldocations were loam textured soils, the Knapik was a sandy loam, it was apparent in plant
growth and étvelopment that the ESN was having a greater influence than urea and this expressed itself
in both seed yield and plant biomass. It is possible thaftion additions on this sandy loam textured

soil leached N from the urea fertilizer source below tbet zone of the dry bean, particularly given the
very slow growth and development of dry bean during 2019. The influence of mean N fertilizer
additionsfor each location is illustrated in Figure 1, the mean effect of urea compared to ESN shown in
Figure2.

Combined site analysis indicated that N rates had little statistical influence on biomass production until
the very highest N rates of 120 and 15@Hegtotal N were applied. Of interest, the data summary
suggests that N fertilizer source did infleenbiomass yield, this is illustrated for dry matter biomass
production in Figure 3. Results suggest that the ESN N source was advantageous in frigweing
biomass yields compared to urea. Tissue %N was not influenced by N fertilizer at eitheoitCSIDC
Sommerfeld, but was increased when fertilizer rates of 60 kg N/ha, or greater, were applied at Knapik.
Total N uptake, averaged across all sitesjmidease as fertilizer N rates increased and total N removed
was greater for ESN than urea. Resulésiatriguing, suggesting that the slow release nature of ESN
may be beneficial. However, results are from a single year of trials (and a year deemetiapmand

no definitive conclusions can be made at this stage.

Research and Demonstration Program Report 2019


https://irrigationsaskatchewan.com/icdc/publications/crop-varieties-for-irrigation/
https://irrigationsaskatchewan.com/icdc/publications/crop-varieties-for-irrigation/

Higher N rates did delay maturitgnd ESN delayed maturity statistically, more than the urea
treatments, although the delay had no practical impact on harvestability. At only the highast was
there a negative influence on plant lodging, and in this case, its magnitude had no déairinepact on
harvest management. Pod clearance (% pods not adversely affected should a direct cut or swathing
harvest system be considered) was notushced by either N fertilizer rate or sourc8clerotiniapr

white mold, did increase as N ratescerded 60 kg N/ha. As biomass production did increase at higher
rates of N fertilizer applications, the possibility of white mold incidence to be presefitagronomic
concern. The % incidence observed occurred only at the CSIDC site where theliiighass

production was obtained. Plant height was increased by higher N rates and by ESN applications. Plant
establishment was not impacted by eitherfétilizer rate or N fertilizer source, indicating the fertilizer
additions where sufficiently removeidom the germinating seed and developing seedling as to not
cause any toxigjt

This is the first year of an intenddidree-yearstudy, it will be repeted in 2020.
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Table 4. CSIDC Trial{Dry Bean Agronomic Observations 2019.

Biomass

Treatment Test Seed Fresh Biomass | %N N
Kg N/ha Yield Yield | Protein | weight | weight Wit. Dry Wt. | Dry | Uptake
N Source | (kg/ha) | (Ibs/ac) % (kg/hl) | (g/1000) | (gm/m2) | (gm/m2) | Wt | (kg/ha)
Control 3930 3506 22.4 84.0 365 4031 457 2.68| 122
?J(r)e? N 4484 3991 23.0 84.3 350 4131 410 2.73| 112
Scr)egg N 4102 3658 23.1 83.6 368 4080 452 2.65| 120
a?e? N 4251 3791 23.0 83.2 356 2945 360 2.73 98
t%gakg N 3532 3150 23.6 83.4 353 4311 455 2.65| 119
t?gakg N 3820 3407 23.2 83.4 373 4107 472 2.80| 131
E%Eg N 4782 4266 22.5 83.9 371 4109 413 2.75| 113
g%:;g N 3623 3232 21.9 84.1 368 3688 399 2.68| 106
EI;OSIIilg N 3140 2801 24.0 82.6 346 3791 443 2.73| 120
EZSOng N 4105 3661 24.0 83.9 347 3878 433 2.73| 117
é%ong N 3612 3221 23.5 83.1 356 4572 499 2.80| 140
LSD (0.05] NS NS 1.3 NS NS NS NS NS NS

CV(%)| 16.6 16.6 3.8 0.9 3.9 17.6 19.2 4.8 18.7
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Table5. CSIDC Trid)(— Dry Bean Agronomic Observations 2019.

Treatment Lodge Pod White Plant Plant
Kg N/ha Maturity 1=erect Clearance Mold Height Population
N Source (days) 5=flat (%) (% plot) (cm) (plant/m2)
Control 93 2.0 60 0 42 23
30 kg N Urea 93 2.0 60 0 38 24
60 kg NUrea 95 2.0 60 0 41 20
90 kg N Urea 96 2.0 60 5.0 37 24
120 kg N Urea 97 2.0 60 6.3 40 25
150 kg N Urea 98 2.3 60 8.8 43 23
30 kg N ESN 93 2.0 60 0 42 20
60 ky N ESN 95 2.0 60 0 42 24
90 kg N ESN 97 2.0 60 5.0 45 24
120 kg N ESN 97 2.0 60 7.5 42 24
150 kg N ESN 99 2.5 60 11.3 45 24
LSD (0.05 0.8 NS NS 5.3 NS NS
CV(%) 0.6 10.8 60.0 93.1 11.5 14.8
Table 6. Knapik Trial (3Dry Bean Agronomic Observai®2019.
Treatment Test Seed Biomass Biomass %N N
Kg N/ha Yield Yield Protein | weight | weight | Fresh Wt. | Dry Wt. Dry | Uptake
N Source (kg/ha) | (Ibs/ac) % (kg/hl) | (TKW) | (gm/m2) | (gm/m2) | Wt | (kg/ha)
Control 1630 1454 22.1 82.0 371 1153 200 2.51 50
fﬁel;g N 1667 1487 22.1 81.8 379 969 176 2.67 47
?J?e? N 1912 1705 22.4 81.9 357 1207 215 2.63 56
?J?e? N 1777 1585 22.3 82.1 363 1224 226 2.70 61
bzrgakg N 1969 1756 22.4 82.2 376 1473 263 2.71 71
b?gakg N 1792 1599 22.6 81.7 352 1391 248 2.73 68
E%hg N 1642 1465 22.4 81.9 373 1125 211 2.53 54
g%hg N 2231 1990 22.4 81.8 367 1728 307 2.59 79
:%hg N 2601 2320 22.3 81.2 364 1835 342 2.71 92
ézsong N1 3114 | 2778 | 224 | 819 | 366 | 2170 395 | 267 | 106
ézong N1 2745 | 2449 | 234 | 819 | 385 | 1941 356 | 2.98| 106
LSD (0.05] 589 525 NS NS NS 326 63 0.14 16
CV(%)| 19.4 194 3.9 0.8 4.0 15.3 16.4 3.6 15.9
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Table 7. Knapik Trial (2Dry Bean Agronomic Observations 2019.

Treatment Lodge Pod White Plant Plant
Kg N/ha Maturity 1=erect Clearance Mold Height Population
N Source (days) 5=flat (%) (% plot) (cm) (plant/m2)
Control 90 1.0 65 0 37 19
30 kg N Urea 90 1.0 65 0 40 18
60 kg N Urea 90 1.0 60 0 39 19
90 kg N Urea 91 1.0 60 0 39 19
120 kg N Urea 92 1.0 63 0 42 19
150 kg N Urea 93 1.0 68 0 44 20
30 kg N ESN 90 1.0 65 0 39 19
60 kg NESN 91 1.0 65 0 42 19
90 kg N ESN 91 1.0 60 0 44 19
120 kg N ESN 94 1.0 60 0 45 19
150 kg N ESN 93 1.0 63 0 41 17
LSD (0.05 0.7 1.0 NS NS NS NS
CV(%) 0.6 1.0 9.7 0 9.4 13.2
Table 8. Sommerfeld Tri@ll)—Dry Bean Agronomi®bservations 2019.
Treatment Test Seed Biomass Biomass %N N
Kg N/ha Yield Yield Protein | weight | weight | Fresh Wt. | Dry Wt. Dry | Uptake
N Source (kg/ha) | (Ibs/ac) % (kg/hl) | (TKW) | (gm/m2) | (gm/m2) Wt | (kg/ha)
Control 2250 2007 24.1 82.8 366 1877 287 3.05 88
3?:2 N 2452 2188 24.1 82.6 360 1910 290 3.02 88
?J?e? N 2157 1924 23.8 82.7 363 1855 277 2.96 82
?Jcr)e? N 2351 2097 23.9 82.4 353 2244 342 2.99 102
bzrgakg N 2211 1972 24.6 82.3 357 2044 337 3.09 104
b?gakg N 2459 2194 24.3 82.6 357 1821 284 3.08 88
:é%hg N 2507 2236 23.3 82.7 356 1976 305 2.95 89
g%hg N 2597 2316 24.4 82.0 351 2195 341 2.92 99
Sé%hg N 2632 2348 23.9 82.8 356 2067 333 3.04 101
EZSOng N 2917 2602 24.4 82.4 358 2424 398 2.96 118
ESSOng N 2482 2214 25.0 82.2 361 2347 370 2.87 106
LSD (0.05 NS NS 0.7 NS NS NS NS NS NS
CV(%)| 21.4 21.4 2.0 0.6 2.9 15.8 16.7 5.6 17.6
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Table 9. Sommerfeld Trial @2Pry Bean Agronomic Observations 2019.

Treatment Lodge Pod White Plant Plant
Kg N/ha Maturity 1=erect Clearance Mold Height Population
N Source (days) 5=flat (%) (% plot) (cm) (plant/m2)
Control 93 1.0 65 0 33 24
30 kg N Urea 92 1.0 68 0 39 28
60 kg N Urea 92 1.0 70 0 41 25
90 kg N Urea 93 1.0 70 0 39 28
120 kg N Urea 93 1.0 69 0 42 29
150 kg N Urea 94 1.0 69 0 39 25
30 kg N ESN 91 1.0 70 0 38 27
60 kg N ESN 92 1.0 70 0 41 26
90 kg N ESN 93 1.0 70 0 43 25
120 kg N ESN 93 1.0 68 0 42 26
150 kg N ESN 94 1.0 70 0 41 24
LSD (0.05 1.3 NS NS NS NS NS
CV(%) 1.0 1.0 5.6 0 11.8 12.8

Table 10. Combined Site Analysdsactorial for Trial Location, N Fertilizer Rate and N Fertilizer Source.

Location Test Seed Biomass Biomass %N N
Kg N/ha Yield Yield Protein | weight | weight | Fresh Wt. | Dry Wt. Dry Uptake
N Source (kg/ha) | (Ibs/ac) % (kg/hl) | (TKW) | (gm/m2) | (gm/m2) | Wt | (kg/ha)
Location
CsIDC 3943 3517 23.0 83.6 360 3973 437 2.71 118
Knapik 2059 1837 22.4 81.9 369 1448 262 2.66 70
Sommerfeld 2439 2175 24.1 82.5 359 2053 321 3.00 96
LSD (0.05] 218 194 0.3 0.3 5 196 26 0.06 7.0
CV(%)| 19.1 19.1 3.5 0.7 3.5 19.5 18.9 5.2 18.4
N Rate
Control 2604 2322 22.9 82.9 367 2354 315 2.75 86
30 kg N 2922 2607 22.9 82.9 365 2370 301 2.77 84
60 kg N 2770 2471 23.0 82.7 363 2459 332 2.74 90
90 kg N 2792 2490 23.2 82.4 356 2351 341 2.81 96
120 kg N 2975 2653 23.6 82.7 360 2717 380 2.80 106
150 kg N 2818 2514 23.6 82.5 364 2697 371 2.87 106
LSD (0.05 NS NS 0.5 0.4 NS 278 37 0.08 10.0
N Source
Urea 2708 2415 23.1 82.7 362 2376 319 2.80 89
ESN 2919 2604 23.2 82.6 363 2606 360 2.78 100
LSD (0.05] 178 159 NS NS NS 160 21 NS 6.0
Location x N Rate Interaction
| s | s | Ns|] NS | Ns|] s | Ns | s | s
Location x N Source Interaction
| s | s | NS | NS | NSs|] Ns | s | Ns]| s
N Rate x N Source Interaction
| NS | NS | NS | NS | NS| NS | NS | NS| Ns
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Location x N Rate x N Source Interaction

| NS | NS | NS | NS | NS | NS | NS | NS| Ns

Table 11. Combined Site Analysdsactorial for Trial Location, N Fertilizer Rate and N Fertilizer Source.

Location Lodge Pod White Plant Plant
Kg N/ha Maturity 1=erect Clearance Mold Height Population
N Source (days) 5=flat (%) (% plot) (cm) (plant/m2)
Location
CsIDC 95 2.1 60 3.6 41 23
Knapik 91 1.0 63 0 41 19
Sommerfeld 93 1.0 69 0 39 26
LSD (0.05 0.3 0.1 2.0 0.9 NS 14
CV(%) 0.7 9.3 7.8 185 11.5 14.9
N Rate
Control 92 1.3 63 0 37 22
30 kg N 92 1.3 65 0 39 23
60 kg N 92 1.3 64 0 41 22
90 kg N 93 1.3 63 1.7 41 23
120 kg N 94 1.3 63 2.3 42 24
150 kg N 95 15 65 3.3 42 22
LSD (0.05 0.4 0.1 NS 1.3 2.7 NS
N Source
Urea 93.0 1.3 64 1.1 39 23
ESN 93.3 14 64 1.3 42 22
LSD (0.05 0.2 NS NS NS 15 NS
Location x N Rate Interaction
\ S \ s | NS | S | NS | NS
Location x N Source Interaction
\ NS | NS | NS | NS | NS | NS
N Rate x N Source Interaction
\ NS | NS | NS | NS | NS | NS
Location x N Rate x N Source Interaction
| NS | NS | NS | NS | NS | NS
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Figure 1. Mean Influence of N Fertilizn Dry Bean Yield, 2019
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Figure 2. Mean Influence of N Source on Dry Bean Yield, 2019
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Figure 3. Combined Site Dry Matter Biomass Yieldflaenced by N Rate and Source.
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Expanding the Label Recommendations of Edge (ethalfluralin )
in Dry Bean

Funding
Funded byGowan Canada

Project Lead
1 Project P.I: Garry Hnatowich
1 Coinvestigators: Mike Greniemd Erin Matlock, Gowdbanada

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)
1 Gowan Canada

Objectives
Dry beans arelte major pulse crop grown under irrigation in Saskatchewan, exceeding the acreage of
other pulses combined by approximately two fold. Due to their inability to compete with weed pressure
until mid-season when canopy closure occurs earlyseaaveed contrbis imperative to maximize
yields. Pesenty GowanCanadéahas ethalfluralin registered for use in navy and kidney market class dry
beans in western Canada. However, these two market classes are rarely grown in Saskatchewan where
pinto andblack dry beamarket classes are preferred. Therefore this study was established to evaluate
the effectiveness of ethalfluralin, alone or in combination with additional herbicides, on;

(1) the growthand development of pinto and black dry beans and,

(2) the effectiveness of wed control under wideow irrigated dry bean production.

Research Plan
A research project was designed through mutuatdssiondetween Gowan Canada and IG@0wan
Canada selfunded the trial. A research trial wasstablished in the spring of 2019&at ICDC of$tation
land base approximately 10 km north of Broderick, Saskatché®ar2730-07 W3) Two dry bean
varieties, CDC WM2 a pinto market class and CDC Blackstrap a black market class, were established in
sepaate studies. Each trial was estiahed in a RCBD design with four replicates. Each plot consisted
of 4 rows of dry bean at 60 cm row spacings, each plot was 8 m in length giving a total plot area of 19.2
m2. Seed was treated with Apron Maxx RTA (@olil and metalaxyM and Sisomer)for various seed
rots, damping off and seedling blights and with and Stress Shield 600 (imidacloprid) for wireworm
control. The trials were seeded May 28. For both trials phosphorus fertilizer walsasided at a rag
of 25 kg BOs/ha during the seedig operation. Rhizobialnoculant were commercially unavailable in
2019 so the trial was established on potato stubble with residual soil test N levels, determined by soil
test proceedures, of 150 kg N/ha to meet N pldetmand. At no time during dry begmowth did
plants exhibit symptoms of nitrogen deficiencies.
Weed control treatments consisted of the following treatments;

1. Unsprayed control

2. Ethalfluralin liquid EC (1100 g ai/ha)

3. Ethalfluralinliquid EC (1100g ai/ha) + Permit (35 g ai/ha)

4. Ethalfluralin liquid EC (11009 ai/ha) + Viper ADV (4459 ai/ha) + Basagran Forte (175g ai/ha) +

UAN (2I/ha)
5. Ethalfluralin liquid EC (11009 ai/ha) + Permit (35 g ai’/ha) + Viper ADV (4459 ai/ha) + Basagran
Forte(175g ai/ha) + UAN (2I/ha)
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Ethalfluralin was applied and aorporated on May 27, Permit on May 31, 2019. Rasergent
herbicide treatments were applied June 19, 2010 fungicidal applications were applied in 2019.

Plant health and vigor were evalwt prior to post emergent herbicide treatment applicatians June

18 when plants were in the-2 trifoliate leaf stage and again afterseason herbicide treatment
applicationsJune 26 at the -3 trifoliate leaf stage. Crop phytotoxicity was assessed visual scale of

0 (no damage) to 10 (severe, death),orign a visual scale of 1 (poor) to 5 (vigorous). Weed biomass
was assessed by hand clipping all weeds from two separate ¢.2keas of each plot and recording

fresh weights. Weed biomass saimpgloccurred on July 26. Plant establishment consistiadj pfants
within the center two harvest rows was conducted twice, the count was repeated as dry beans slowly
continued to emerge and some minor cutworm activity was thought to be present.

No aditional chemical or mechanical weed control other thaa giroducts outlined in the treatments
listed were used in this study.

Dry bean maturity was abnormally late, not obtaining physiological maturity (90% pod colour change)
until the end of August heever plant dry down was also very slow. All plots wergiamted with an
application of Reglone (diguat) on September 18 to facilitate dry down of both dry bean and the high
weed growth in plots. Snow events delayed harvest further and significadtdsgerioration was
observed. Plots were finally underddttober 7 and combined October 17.

Results & Discussion

The2019 growing season was not overly favourable to dry bean growth and development. Monthly

minimum and maximum temperatures by month are illustrated in Figure 1. Growing degree days for

May through September are shown in Figure 2. Minimum temperaturasneed below historic values

for the first half of the season, maximum daily temperatures remained below historic values for the last

half of the growing season. Plant growth and developmess twowever slow and remained that way

throughout the season. HEse trials were irrigated so soil moisture was not limiting. A total of 203 mm

(8") of rainfall was recorded at this site and it

Seed yield wavery low and exhibited extremely high variability when impbgestatistical analysis
procedures. Yield was low for two reasons. The first was that dry bean seed deterioration reduced yield
due to late season diseaselerotiniainduced by excessivalf precipitation. The second was due to

high weed density imost plots. No additional weed control other than treatments were utilized. In
hind-site, possibly interow cultivation should have been utilized to control later flushes of weeds in all
treatments. Beans are not competitive with weeds and yieldsceftlds. Consequently, no conclusions

can be established with respect to herbicide treatments with respect to yield, statistically. It can be
observed though that the control treatment wasmerically lower yielding than all treatments for both

the Pintoand the Black dry bean varieties. Seed size was significantly lower in the control treatment of
both dry bean varieties compared to chemical herbicide treatments.

Agronomic data and obseniahs conducted on the CDC WM2 Pinto market class dry beaovisish

Tables 1, 2 & 3. Results from the CDC Blackstrap Black market class dry bean are presented in Tables 4,
5&6.
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Figure 1. Growing Season Temperature (average daily minimum & maxiogunonth)
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CDC WM2
Table 1. CDC WM2 Yield and seed characteristics as influenced by herbicide applications, 2019.

1K Seed
Treatment Yield (kg/ha) | Weight (gm)
Unsprayed control 172 307
Ethalfluralin 273 330
Ethalfluralin+ Permit 384 334
Ethalfluralin+ Viper ADV + Basagran Forte + UAN 322 329
Ethalfluralin+ Permit + Viper ADV + Basagran Forte + UAN 406 339
LSD (0.05 NS 18
CV (% 49.0 3.6
Table 2.CDC WM2 Phytotoxicity ¥igourAssessments, 2019.
Phytotoxicity (0-10) Vigor (1-5)
June June June June
Treatment 18 26 18 26
Unsprayed control 0 0 2.8 3.0
Ethalfluralin 0 0 3.0 2.8
Ethalfluralin+ Permit 0 0 2.3 2.8
Ethalfluralin+ Viper ADV + Basagran Forte + UAN 0 0.8 2.8 2.8
Ethalfluralin+ Permit + Viper ADV + Basagran Forte + U 0 0.8 2.8 2.8
LSD (0.05 NS NS NS NS
CV (% - 110 15.1 16.6

NS = not significant

Table 3. CDC WM2 Weed Biomass Yields & Dry Bean Plant Growth Parameters, 2019.

Plant Stand | Plant Stand | Weed Days
June 18 June 25 Biomass | to 10% | Days to | Height
Treatment (plants/m?) | (plants/m?) | (g/m?) | Flower | Mature | (cm)
Unsprayed control 115 10.9 1863 50 91 30
Ethalfluralin 12.4 11.2 483 54 91 37
Ethalfluralin+ Permit 12.9 12.8 77 54 94 34
Ethalfluralin+ Viper ADV +
Basagran Forte + UAN 12.3 115 25 56 95 31
Ethalfluralin+ Permit + Viper
ADV + Basagran Forte + UAN 14.0 13.3 14 56 95 32
LSD (0.05 NS NS 392 1.4 1.6 NS
CV (%) 13.0 14.0 51.7 1.7 1.1 14.3

NS = not significant
No visual phytotoxicity waobserved with either premergent applications oftRalfluralin Liquid EC or

Permit at any time through the growing season. Post emerges¢ason herbicide applications caused
some minor leaf scorching but these were not &tdtally significant. Bht vigor did not differ between
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treatments, in general plant growth was less than desired. Plant stands were not influenced by
herbicide applications at either time of assessment. The unsprayed control had statisticallgasigwifi

more weed growth ad competition as reflected in weed biomass fresh weights as compared to all

other treatments. The application &halfluralin Liquid EC alone had statistically higher weed biomass
than when Permit was also applied or with thedétn of post emergent hedicides. In general,

herbicide applications tended to increase both the time to flower and mature for CDC WM2 pinto beans.

CDC Blackstrap
Table 4. CDC Blackstrap Yield and seed characteristics as influehegdibigle applications, 2019.
1K Seed
Treatment Yield (kg/ha) | Weight (gm)
Unsprayed control 88 176
Ethalfluralin 304 193
Ethalfluralin+ Permit 572 200
Ethalfluralin+ Viper ADV + Basagran Forte + UAN 617 205
Ethalfluralin+ Permit + Viper ADV + Basagran Forte + UAN 313 208
LSD (0.05 NS 168
CV (% 52.1 5.6

Table5. CDC Blackstrap Phytotoxicity & Vigour Assessments, 2019.

Phytotoxicity (0-10) Vigor (1-5)
June June June June

Treatment 18 26 18 26
Unsprayedcontrol 0 0 3.3 3.3
Ethalfluralin 0 0 3.5 3.5
Ethalfluralin+ Permit 0 0 3.8 3.5
Ethalfluralin+ Viper ADV + Basagran Forte + UAN 0 0.3 3.8 3.5
Ethalfluralin+ Permit + Viper ADV + Basagran Forte + U 0 0.5 3.5 3.5
LSD (0.05 NS NS NS NS
CV (% -- 243 13.9 17.2

NS = not significant

Research and Demonstration Program Report 2019



Table 6. CDC Blackstrap Weed BiomasdsY&eDry Bean Plant Growth Parameters, 2019.

Plant Stand | Plant Stand | Weed Days
June 18 June 25 Biomass | to 10% | Days to | Height
Treatment (plants/m?) | (plants/m?) | (g/m?) | Flower | Mature | (cm)
Unsprayed control 13.6 13.2 1073 51 88 30
Ethalfluralin 12.2 12.9 953 52 88 31
Ethalfluralin+ Permit 14.3 14.7 116 55 93 31
Ethalfluralin+ Viper ADV +
Basagran Forte + UAN 15.2 15.2 89 55 93 33
Ethalfluralin+ Permit + Viper
ADV + Basagran Forte + UAN 13.9 14.3 16 56 93 29
LSD (0.05 NS NS 620 1.6 1.3 NS
CV (%) 10.8 10.6 89.5 2.0 0.9 11.7

NS = not significant

No visual phytotoxicity was observed with either fimergent applications oftRalfluralin Liquid EC or
Permit at any time through the growing season. Post emerges¢ason herbicide applications caused
some minor leaf scorching but these were not sséitally significant. Plant vigor did not differ between
treatments, in general plant growth was less than desired. Plant stands were not influenced by
herbicide applications at either time of assessmenteéd/biomass was statistically higher in batle t
control and theihalfluralin Liquid EC alone treatment. Early season weed control was observed with
the Bhalfluralin Liquid EC alone treatment but with frequent irrigation applications weeds continued to
emerge and the beans never completely achieftédclosure and ground cover to offer competition.
While not statistically significant the post emergent applications resulted in less weed growth in
comparison to theethalfluralint Permit treatment. Botlthe control and the #halfluralin Liquid EC
treatments flowered and matured earlier than other treatments. This is likely a result of accelerated
development due to weed pressure. Plant heights were not influenced by herbicide applications.

Summary
Nodata collected, or observations of plant hdalind development, suggests thahalfluralin
applications in any manner adversely affected Pinto or Black market class dry beans.
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Oxidate for Control of White Mold in AC Island Dry Beans
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Objectives

Oxidate, a mixture of hydroggreroxide and peroxycetic acid, iegistered for ground and aerial
application to dry bean in Canada. The disease control has been similar to other control strategies and
the hope is that with application by chemigation, improved coverage of plant raateill increase the

level of digase control. The environmental risk with the application is virtually nil since the active
ingredientsdegradeto water and oxygen. Application through an irrigation pivot is preferred to

improve the coverage of the plafoliage to improve the diseasmntrol.

The project objective is to collect data for submission to the Pest Management Regulatory Agency for
registration of Oxidate for application with an irrigation pivot to dry beans for control of white mold.

Research Plan

The site is located on 2£22-7-W3 in Riverhurst Irrigation District, part of Maple Bush Rural

Municipality #224. The field is irrigated with a Zimmatic center pivot. The crop of AC Island dry beans

was seeded May 27, 2019 on Fox Valley silty loam asiigyMaxEmerge 24 rowdtslanter. The crop

was managed by a custom farming operation which p
centers. Their row cropping practice consists of 12 passes across the field during the growing season
includingtwo inter-row cultivatiors. The field operations are listed in Table 1.
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Table 1: Field operations for row crop dry bean production.

1) Spring or fall heavy tillage

2) Spring or fall applied ethalfluralin incorporated with heavy harrow for trash management

3) Fetilize by banding or bradcast application

4) Preplant cultivation

5 Sow with planter on 22" centers

6) Weed kill with interrow cultivation
7) Apply herbicide
8) Weed kill with interrow tillage (ripping)

9) And 10) Two fungicide applications

10) Undercutting and windrowing

11) Harvest with Pickett beanambine

Other potential alternatives

Windrow with a swather

Conventional combine with pickup header

Direct harvest with flex header draper (for black and navy beans)

Oxidate was applied using an Abjject MacRoy G pump rated to deliver 55 gallon peuhajected
into the supply water stream. The pump setting for the two rates was 41.6% for 2 gallon per acre and
31.2% for 1.5 gallon per acre.

Four applicationsf the fungicide were applied during the growing season. The treatments were applied
on the basis of crop staging and disease development without considering moisture conditions in the
field or the presence of infection. The first application was apgltaditial flowering on July 15 (rated

July 22) followed by a second application Julyrated July 29). The dry bean plants were free of white
mold until the discovery made on July 30. The third application was made on Aug 2 following discovery
of viswal sclerotinia symptoms on July 30. A final application was made on Aug 9. A rétieg of

percent of plant affected by disease was determined on August 14, 2019. The dry bean canopy on this
field was more open than is usually found for irrigated draberoduction because of the unusually dry
spring until midJune. The absence of rainfdliring spring together with relatively cool conditions and
very open dry bean stand led to very low risk of sclerotinia infection even for the irrigated dry bgan cro

Harvest samples of the dry bean were collected on September 16, 2019. The sampbss2zews of

dry beans (22 inch row spacing) x 2 m for a sample area of Z.24umst prior to field harvest
(undercutting), the dry bean plants from each plot aveare pulled by hand, placed in a sample bag and
dried in a greenhouse for three weeksfbee threshing with a stationary harvester. The samples were
cleaned and ready for processing.

White mold disease ratings were collected over the growing seasom tBvegh no white mold was
observed in the production field prior to July 29, 2019, the was rated for disease for the different
treatment areas. White mold was found in the production field by the producer on July 30, 2019.
Although two applicationsf Oxidate had already been applied to the field as a protective measure, the
white moldinfection levels were recorded July 30 in preparation for a followup Oxidate chemigation on
August 2, 2019. The observations of disease incidence are summarizdldri Pprior to the third
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Oxidate application, Table 2 prior to the fourth Oxidate agion and Table 3 following the fourth
Oxidate application. A final disease rating was collected on August 21, 2019 by determining the
percentage infection on eachdividual plant in the treated area (Table 5). Four replications were rated
for each tredament. Table 4 lists the rating scale used for each rating conducted prior to the final
individual plant ratings just prior to maturity.

Table 1: Disease Rating$/J80, 2019 prior to third Oxidate application on Aug 2, 2019

Treatment | Stage | Plants | Rep 1 | Plants Rep 2 Plants Rep 3 | Plants Rep 4

Control R3 24 4 Pods| 22 2 Pods 23 11 Pods| 22 7 Pods
Oxidate R3 21 8 Pods| 23 5 Pods 23 4 Pods| 23 5 Pods
1:1000
High
Oxidate | 3 22 | 2Pods| 22 | 8pPods| 27 | ® f‘;ds 23 | 2Pods
1:2000 Low )

rated

Table 2: Diseaseaings August 7, 2019 prior to fourth Oxidate application on August 9, 2019

Treatment | Stage | Plants | Rep1 | Plants Rep 2 Plants Rep 3 | Plants Rep 4

Control R4 24 5Pods| 19 10 Pods 23 7 Pods 21 12 Pods
1-4 No Dead DNO q No Dead
rated ea
Oxidate R4 19 15 19 10 Pods 22 7 Pods| 22 12 Pods
1:_1000 1 Pods 1 Dead No No Dead
High Dead Dead
Oxidate R4 23 8 Pods| 22 29 Pods 22 8 Pods 23 11 Pods
1:2000 Low No No Dead No No Dead
Dead Dead
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Table 3: Disease Ratings August 14, 2019

Treatment | Stage | Plants/2m | Rep | Plants/2m | Rep 2 | Plants/2 | Rep | Plants/2m | Rep 4
1 m 3
Control R6 21 6 22 2 Pods 22 4 21 7 Pods
Pods 1-2 Pods 1-2
rated 8-3 rated
rated 1-3
1-4 rated
rated 2-4
rated
1-5
rated
Oxidate R6 21 8 24 6 Pods 21 5 20 5 Pods
1:1000 Pods 5-2 Pods 4-2
High 2-2 rated 6-2 rated
rated 2-3 rated
2-4 rated
rated 1-4
15 rated
rated
Oxidate R6 23 6 23 10 20 4 19 5 Pods
1:2000 Pods Pods Pods 8-2
Low 6-2 1-2 3-2 rated
rated rated rated 2-3
1-5 6-3 3-3 rated
rated rated rated
1-4
rated

Table 4: Rating scaleagsto describe disease in dry bean

0 None

1 1-3 small independent lesions on leaf or stems

2 At least 1 coalescens# lesions with moderate mycelial growth

3 Mycelial development or wilt involving up to 25% of foliage

4 Extensive mycelialrgwth or wilt involving up to 50% of foliage

5 Death, deceased

Irrigation Crop Diversification Corporation




Table 5: Disease rating of dry bean plants as plants steotddy down— Percent of plant affected by
disease on August 21, 2019

Control Repl |Rep2 | Rep3 | Rep4 | HighRate | Repl | Rep2 | Rep3 Rep 4
Plant 1 30 100 0 10 Plant 1 0 0 0 10
Plant 2 0 0 0 0 Plant 2 0 20 0 0
Plant 3 10 0 0 0 Plant 3 0 0 20 10
Plant 4 0 0 5 20 Plant 4 0 0 0 0
Plant 5 10 0 20 0 Plant 5 0 0 0 0
Plant 6 0 0 10 0 Plant 6 30 20 0 0
Plant 7 0 0 0 0 Plant 7 20 0 0 0
Plant 8 20 100 0 0 Plant 8 0 0 0 0
Plant 9 10 0 5 0 Plant 9 0 0 10 0
Plant 10 10 100 0 0 Plant 10 0 0 0 0
Plant 11 40 0 0 10 Plant 11 10 0 0 0
Plant 12 50 0 0 0 Plant 12 20 0 0 10
Plant 13 20 0 0 0 Plant 13 40 10 0 0
Plant 14 0 0 0 0 Plant 14 0 10 0 0
Plant 15 0 0 30 10 Plant 15 0 0 20 0
Plant 16 10 0 0 0 Plant 16 0 0 0 0
Plant 17 25 100 0 0 Plant 17 0 0 0 0
Plant 18 25 0 40 0 Plant 18 10 0 0 0
Plant 19 20 0 10 0 Plant 19 0 0 0 0
Plant 20 0 0 10 0 Plant 20 0 20 20 0
Plant 21 0 0 0 0 Plant 21 0 0 0 0
Plant 22 0 0 Plant 22 0 0 0 0
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Plant 23 0 Plant 23 0 0

LowRate |Repl | Rep2 | Rep3 | Rep4 | Fungicide | Rep1 Rep 2 Rep 3 Rep 4
Plant 1 0 30 20 30 Plant 1 40 20 0 0
Plant 2 0 0 20 0 Plant 2 30 0 60 60
Plant 3 0 0 0 0 Plant 3 30 0 0 0
Plant 4 0 0 0 10 Plant 4 30 0 20 60
Plant 5 20 30 0 20 Plant 5 0 20 60 0
Plant 6 80 0 0 0 Plant 6 80 0 0 0
Plant 7 0 0 0 10 Plant 7 0 40 0 60
Plant 8 0 80 80 0 Plant 8 0 10 60 0
Plant 9 0 0 0 0 Plant 9 0 10 0 0
Plant 10 60 0 0 0 Plant 10 0 0 60 0
Plant 11 0 80 10 0 Plant 11 10 80 0 60
Plant 12 0 25 0 30 Plant 12 20 0 0 40
Plant 13 0 10 40 80 Plant 13 10 0 20 0
Plant 14 20 0 30 10 Plant 14 0 0 0 0
Plant 15 0 10 0 0 Plant 15 20 10 60 0
Plant 16 20 0 0 0 Plant 16 0 0 0 0
Plant 17 5 20 0 0 Plant 17 80 0 60 40
Plant 18 80 10 0 0 Plant 18 0 20 0 60
Plant 19 0 90 20 10 Plant 19 0 0 0 0
Plant 20 0 0 0 30 Plant 20 0 0 0 100
Plant 21 20 30 0 0 Plant 21 10 0 0 0
Plant 22 0 0 0 Plant 22 0 0 40 20
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Plant 23 Plant 23 0 0 0

Plant 24 0

Harvest samps were collected September 16, 2019 from the sample areas marked in the dry bean field
when the final disease assessments were determined. The sample area consisted of two rows of dry
beans of 2 meter length with row spacing of 0.56 m. (& 0.56 rovspacing x 2 meter = 2.24%n

Table 6: Harvest dry bean samples for chemigation application of Oxidate

Treatment | Seed moisture (%| Test weight (kg/hl) Thousand Kernel Yield (bu/ac)
Weight (9/1000 seeds

Check 7.8 80.1 244.9 56.2

Highrate 7.7 80.5 2892 61.3

Low rate 7.8 81.3 242.8 57.9

Fungicide 7.8 80.4 281.9 61.2

Final Discussion

Oxidate was effecte in reducing the white mold infection level of the AC Island danbat the high

rate of Oxidate application through the irrigation pivot. The level of infection as measured by visual field
disease inspections supported the control that was observAdyield response of 5 bu/ac dry bean

seed was observed in the fietdmonstration. The TKW for the dry beans was higher for the high rate
of chemigation and the application of fungicide with a high clearance sprayer. The seed yield for the
high rate ofOxidate application and fungicide application were equal. A corfoetthe use of Oxidate

for dry bean diseasmanagements the $72/ ac cost accumulated in the multiple applications
conducted during the growing season. Likely, the first two applicatieere not needed and provided
little benefit to the grower. Somedgustment of the application rate may be needed to encourage
adoption by growers.
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Objectives

Nitrogen is the most commonly limiting nignt in annual crop production and often accounts for one
of the most expensive crop nutrients, particularly for crops with high N requirements like wheat and
canola. Most inorganic N fertilizers contain NNdut some (i.e. UAN) also contain N®.3 Sine the
advent of netill and innovations in direct seeding equipment, side midrow-band applications and
single pass seeding / fertilization quickly became standard and most commonly recommended BMP
for nitrogen. Sider midrow banding is effectivevith the major forms of N including anhydrous
ammonia (820-0), urea (460-0) and urea ammoniumitrate (280-0) and the combination of
concentrating fertilize (safely away from the seed row) and placing it beneath the soil surface
dramatically reducedhe potential for environmental losses while maintaining seed safety. Fall
applications have always been popular, at least on a regional basis, in thatdieftilizes are usually
lower and applying N in a separate pass can take logistic pressure iofi deeding when labour and
time are limited. Itis primarily for these logistic reasons that many growers are again considering two
pass seeding / fertilizain strategies as a means of spreading out their workload and managing logistic
challenges assatied with handling large product volumes during the narrow seeding window. While
the timing and/or placement associated with two pass systems are usuallgewd enhanced

efficiency formulations such as polymer coats (Stblatilization inhibitorsi(e. Agrotair®) and
volatilization / nitrification inhibitors (Super Ur@acan reduce the potential risks associated with
applying N well ahead of peakop uptake (i.e. fall applications) or saptimal placement methods (i.e.
surface broadcast, which ems to be increasing in popularity for irrigated production). Enhanced
efficiency N products are more expensive than their more traditional counterpaoisever, this higher
cost may be justified by the potential improvements in efficacy and logistiaradges of alternative
fertilization practices.

This project is relevant to producers because, for many, there has been a movement back to two pass
seedng fertilization systems for logistic reasons. The availability ofdpghd floater applicators is
increasing within major irrigation districts. While we do not necessarily want to encourage growers to
revert to two pass seeding / fertilization systenit is important for them to have a certain amount of
flexibility with respect to how they manage M their farms. By demonstrating different N fertilization
strategies according to the 4R principles and providing data on their efficacy relativedbrbark

BMPs we can help them to make informed decisions while taking into consideration both the
advanfges and potential disadvantages of the various options. Canola is a good candidate for this
project since it is highly responsive to N fertilizer agadions.

Developing Best Management Practices (BMPs) for nutrient applications has long been focugsed
4R principles which refer to using the: 1) right source, 2) right rate, 3) right time and 4) right placement.
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These factors are not necessarilgépendent of each other. For example, depending on the source,
application timings or placement optiotisat would normally be considered high risk can become
viable. The objective of this trial is to demonstrate canola response to varying rates of Ni{idge
along with different combinations of formulations, timing and placement options relative te side
banded, untreated urea as a benchmark. The proposed field trial design encompasses all four

considerations (source, rate, time and placement) for 4Rientrmanagement.

Research Plan

The trial was established at the Cand®laskatchewan Irrigation Divedisation Centre (CSIDKIeld #12.
The trial was established in a randomized complete block design (RCBD) with four replidzdibns.
fertilizer applications were conductexh October24, 2018, broadcast applications were incorporated at
the time of apgication. Pring fertilizer band applicatiorsnd canolaseeding occurred on May 16,
canolawas seeded into wheat stubbl&.he Libertytolerant hybrid L252 was seeded at a rate di 6

kg/ha Fertilizer treatments are shown in Table Sources of nitrogn (N) used wre“ bar e ”

dr ea

0), urea treated with Agrotai®(46-0-0: N-{n-buty} thiophosphoric triamide), urea treated with Sup®
(46-0-0: dicyandiamide +#h-buty} thiophosphoric triamide) and E®#4-0-0: polymer coated urea).
Soil analysedrom fall 2018 samplingtime, of the trial area igprovidedin Table 2. On the basis of sail

test analyses the 1X rate of N fertilizer was identified 2@kg N/ha. All treatments receivezb kg

P205/ha seed placed monoammonium phosphatef1-0) at seding. Weed control consisted of a

pre-emergent applicatio of Edge (ethalfluralin) angbstemergent tankmix application oMuster

TossN-Go(ethametsulfuron @ 12 gm/ac) on June 17, 2Gi§plemented by periodic hand weeding.

The trial received a far application oPriaxor (fluxapyroxad & pyraclostrobirpied July 18 athe

50% bloom for disease control or suppressitmdividual plots were mechanically separated on August

28, swathed onAugust 29andharvested with a small plot combirgeptemler 16

Total inseason rainfall from May througbeggemberwas225mm (8.8 .) Total inseasonrrigationwas

234mm Q.2" ) .
Table 1. 4R Nitrogen Canola Study Treatme249
Treatment Fertilizer Rate, Placement & Source
1 Unfertilized control
2 0.5Xspring sideband Urea
3 1.0X spring sidband Urea
4 1.5x spring siddand Urea
5 1.0x spring siddand Agrotain
6 1.0x spring siddand SuperU
7 1.0x spring siddand ESN
8 1.0x fall broadcast Urea
9 1.0x fall broadcast Agrotain
10 1.0x fall brodcast SuperU
11 1.0x fall band Urea
12 1.0x fall band Agrotain
13 1.0x fall band SuperU
14 1.0x fall band ESN

1.0x rate = 130 kg/N/ha
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Table 2. Soil Testing Report, Agvise Labs, Sampled fall 201

Depth (cm) NOs-N (Ib/ac) P (ppm) K (ppm) S0;-S (Ib/ac)
0-15 7 2 159 114
15-30 5 126
30-60 13

Organic Matter 2.3%

pH (0- 15 cm) 7.9

pH (15- 60 cm) 8.5

Soluble Salts (0 044 mmho/em

15 cm)

Soluble Salts (15 054 mmho/em

60 cm)

Table 3. Seasonal vs Long-Term Precipitation, CSIDC Outlook Weather Station

Year
Month 2019 30 Year Average % of Long-Term
mm (inches) mm (inches)
May 13.2 (0.5) 46.0 (1.8) 29
June 90.2 (3.6) 67.0 (2.6) 135
July 43.8 (1.7) 57.0 (2.2) 77
August 39.2 (1.5) 46.0 (1.8) 85
Sepember 38.2 (1.5) 33.0 (1.3) 116
Total 224.6 (8.8) 249.0 (9.8) 90

Weather Station

Table 4. Cumulative Growing Degree Days (Base 0°C) vs Long-Term Average, CSIDC Outlook

Year

Month 2019 30 Year Average % of Long-Term
May 211 224 94

June 691 708 98

July 1249 1290 97
August 1750 1844 94
September 2133 2058 104

Results

Results obtained for the 4R Nitrogen Principals in Canola are shown in Table 5.

The unfertilized control was statistically lower yielding compared to all fertilized treas{ercepting

the fall broadcast Agrotain treated urea applicatioRall broadcast applications did elevate seed yield,
the average of the three fall broadcagi@ications suggests that broadcast applications were effective
in increasing canola yield 86 kg/ha (11.4 bu/ac). The fall broadcast Agrotain treatment was not
statistically higher than the control unfertilized yield, the fall broadcast urea and Buggplications

were, however, were not statistically significant from the broadcast Agrateatment. This is likely

due to experimental variationRegardless, fall broadcast applications were effective in increasing yield,
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but there was no benefit tthe enhanced urea sources Agrotain or Supéerdll banded fertilizer
applications were, gemally, statistically higher yielding compared to fall broadcast fertilizer
applications. On average fall band applications were 1019 kg/ha (18.1 bu/ac) higredd ias
compared to the average fall broadcast applications. Efficiency enhanced festlirees (Agrotain,
SupperU, ESN) offered no yield advantage as compared to bare urea ferfilimeapplication of the
0.5x (65 kg N/ha) spring band urea was thwest yielding spring application. Numerical yield gains
were obtained by increasing thate of N to the 1x (130 kg N/ha) rate, the additional N increase to the
1.5x (195 kg N/ha) rate provided no yield advantage over the 1.0x rate. Spring sidkefbdindr
applied at 1.0x N rate resulted in a yield advantage, compared to the samerfdlbpalications, of 160
kg/ha (2.9 bu/ac). This difference was not statistically significagain,Cinfluence of fertilizer timing,
placement and rate is illustrated in Figure 1.

Oil contentof canola seed was greatest for the unfertilized and fadbldcast applicationsBanded
fertilizer (fall or spring applied) treatments oil content varied somewhé were lower than the
unfertilizer and broadcast N applications. Since a negative correlation exists between seed oil and
protein, theseresultsinfer that the protein content was higher in the band applications as a result of
enhanced seed N uptakd.est weight, seed weight and plant heights were not largely influenced by
fertilizer time, placement or N source. Generally band N applications, regardf N source, resulted in
longer days to maturity compared to fall broadcast and the unfertilizedrod Plant lodging was not
significantly influenced by fertilizer N applications within this study.
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Table 5.Influence of FertilizeN Applications on Canola Yield, Seed Quality and Plant Growth
Charachteristics 2019

Test Seed Lodging

Yield Yield Oil | weight | weight Maturity | Height | 1=erect;
Treatment (kg/ha) | (bu/ac) | (%) | (kg/hl) | (gm/1000) [ (days) (cm) 9=flat
1. unfertilized check 2487 | 44.4 | 52.8| 64.1 3.5 97 114 15
2.0. ingsi
Urg:)@p”ngs'deba”d 3672 | 655 | 52.1| 638 3.5 99 117 | 15
3. 1.0Xspri ide-band
Uion pringsideba 4285 | 765 | 51.6| 64.8 34 101 | 124 | 15
4.1, ingsi
o eaSXSp”ngs'deband 4115 | 734 | 511 647 3.5 102 | 120 | 15
5. 1.0xspring sideband
Agrotain 4476 | 79.8 | 51.1| 65.1 3.5 101 125 1.8
6. 1.0xspring sideband
SuperU 4383 | 782 | 50.8| 64.7 3.6 101 124 1.8
7. 1.0xspring sideband
Eon XSpring sideban 4066 | 726 | 51.4| 645 3.6 100 | 120 | 1.8
8. 1.0xfall broadcast Wea | 3178 | 56.7 | 52.8 | 64.1 3.5 08 114 1.3
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gA'g ia?ﬁ?" broadcast 3032 | 54.1 | 52.6| 64.0 3.4 99 | 117 | 15
é%'ple'r%ﬁa" broadeast | 161 | 564 | 532| 642 | 35 909 | 118 | 13
11.1.0Xall band Urea | 4457 | 795 | 50.7 | 65.1 | 3.4 100 | 121 | 18
12. 1.0xall bandAgrotain| 4293 | 76.6 | 51.4 | 650 | 3.4 100 | 113 | 1.8
13. 10x fall band SuperU| 3982 | 71.0 | 50.6 | 648 | 3.3 101 | 118 | 20
14.1.0x fallband ESN | 3835 | 68.4 | 52.1| 640 | 35 909 | 117 | 18
LSD (0.05| 668 | 119 | 1.3 | 08 NS 19 | Ns | Ns

VO 123 | 123 | 17| 09 3.6 13 | 50 | 257

NS = not significant

Figure 1. Canola Yield Respotwsél Fertilizer Additions, 2@1

Yield kg/ha
Avg Fall B'Cast 3123 kg/ha Avg Fall Band 4142 kg/ha  Avg Spring Side Band (1x) 4302 kg/ha
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4R Fall Nitrogen Application for Irrigated Canola

Funding
Funded bythe Agricultural Demonstration of Practices and Technologies Fund (ADOPT).

Project Lead
1 ICDC Lea&lJoel Peru & Gary Krugdmigation Agrologiss, SK Ministry of Agriculture

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives

Canola is a major irrigated crop in Saskatchewan, making up 25% of the irrigated acres in the Lake
Diefenbaker Development Area. Irrigators hawghttiarget yields for canola compared to dryland
producers, and can achieve yields greater than 70 bu/athere are very high nitrogen demands when
growing canola for high yields, making proper fertilization necessary to achieve maximum returns.

4R Nutient Stewardship (Right Source @ the Right Rate, Right Time, and Right Place) helps producers
minimize envionmental concerns related to agriculture while maximizing economic benefits. Growers

are questioning whether the added cost of nitrogen efficiepoyducts will deliver the efficiencies

promised in the promotional materials. Demonstrating these prodirctsfield setting will give the

growers experience with the potential of this technology and inspire confidence in adoption. These new
technologiesare intended to help reduce N losses from volatilization and leaching and may help to

reduce the amount ohitrous oxide emissions and/or denitrification losses when compared to

traditional urea. Nitrogen efficiency enhanced products are a criticalgfa@R nitrogen stewardship

and increased adoption wil |l #madepontbuiianstpalimatei nce’ s g
change.

Since these products reduce nitrogen loss, potentially less fertilizer is needed to provide for the needs of
a crop. Thee is also less risk of loss when broadcasting these products before seeding which can help
producers with ime management. Producers are increasing the amount of nitrogen broadcast by a
floater in order to save time during seeding. If this trend cor@®wsing some of these new products

can potentially help reduce the negative consequences associatedhistpractice.

This project was intended to demonstrate the use and benefit of specialty nitrogen fertilizer products

applied with 4R principles famigated crop production.

Research Plan

Fall appliedreatments for this project (Table 1) weapplied on November 202018 with a pneumatic
fertilizer floater in a ©-operators field near Outlook, SK. Fertilizer ratese based ofa 70 bu/acre
canda yieldtargetbased upon soil test residual nitrogell fertilizer sources were broadcast and
unincorporated. At the time of broadcast, there was about an inch of snow c@vature 1).The
fertilizer products were able to melt through the snoweafapplication. Products were appliedt 125Ib
N/acre of actual N to the soil. Plots ran acrtissentire field and were marked with flags and GPS
coordinates.
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Prover®Seed PV54BCanola was seeded on May"@h SW2429-08 W3with an air drill. Tl site is
fine sandloam Asquith soil. This quarter section is irrigated with a low pressure pygtém.The
remainder of the field received urea via side banding with a rate of 125 Ibs N/acre.

This field was swathed and plots were harvested on Oct@B&r Yield results were measured with a
weigh wagon and plot size was measured using a GPS to determine distance. The header width was 24
feet.

Picture 1: Fall Broadcast Products Melting Through Snow
RE NERCL O e
S

|

Table 1: Treatments

Treatment 1 Fall opliedbare urea
Treatment 2 Fall oplied Agrotair®treated urea
Treatment 3 Fall gopliedSuper ®
Treatment 4 Fall plied Amida®
Treatment 5 Fall aoplied Agrotain®treated Amida®
Treatment 6 Spring banded urea

Results

Due to harvest timing, the untreatl spring banded urea (treatment pprtion of the field was
harvested a week earlier. Due to this area of the field being harvested and measure separately, it was
not a proper comparison and will be omitted frdime rest of the report.

The yield resultsf the remaining treatments are outlined in Table 2. The results indicate the Agiotain
treated Amida®(treatment 5) and Super®(treatment3) may have provided a small yield benefit. The
field was affected by hail damage which promotsdckleg diseasim the canola which could have
impacted the results.

The economic return was negative for all of the treatments in this trial with the exception of S@per U
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(treatment 3) whencomparedto fall broadcast bare ure@ireatment 1). This talel uses the yieldsom
this trial, actual cost of products at the time of purchase and assumes the price of canola is $10.70/bu.

Table 2: Yield Results of the 2019 demonstration

Trt # | Fertilizer N Time of Application & Source (btvx}zlg'e)
1 FallUrea 67
2 Fall Agradin®treated Urea 67
3 Fall Super ® 70
4 Fall Amida® 67
5 Fall Agrotai®treated Amida® 71

Table 3: Economics of Treatments Using the Observed Results

Loss/Gain
Gross per acre
Cost of N Total N Value of | compared to | Value Less
($/1b. cost Crop Bare Urea N cost

Trt# | Product actual N) (S/acre) ($/acre) ($/acre) ($/acre)
1 FallUrea 0.56 69.75 721 0 651.25
o | FallAgroRin® 0.64 79.75 722 9.75 641.75

treated Urea
3 FallSuper ® 0.68 84.92 753 +16.86 668.04
4 FallAmida® 0.70 87.89 721 -17.89 63340

FallAgrotair®
5 Treated 0.78 119.03 762 -8.59 642.60

Amida®

Research and Demonstration Program Report 2019



Conclusions and Recommendations

The project demonstrated broadcast application of nitrogen using several different sources of nitrogen.
Thebestperforming source was Agrota@treated Amida®with Super ®close behind.The only

product that provided an economic benefit in this trial was Sup®r The winter of 2018L9 was

relatively dry which minimizes the risk for loss of nitrogen from the soil. Enhanced efficiency fertilizer
products provide greater benefit wheneifrisk for N losses are highlsing enhanced nitrogen efficacy

products costs around 10% more than using bare urea alone. The observed increase in yield in this trial

from using these products would not benefittper oducer ' s net pp.®©hyedars on t hi s
where nitrogen losses are higher there could be an economic benefit in applying these products, along

with the reduced nitrous oxide emissions fraumlatilization

In Saskatchewan, there has been agréase in applying broadcast nitrogerfafi. This is not

considered a 4R practise and can cause nutrient loss and have a negative impact the environment. If a
producer chooses to follow this practise for time management purposes, using these enhéanocgem
efficacy products could help rede risk.
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Comparative efficacy of insecticidal seed treatments for flea beetle
control in canola and evaluation of a novel mitigation strategy to reduce
neonicotinoid use

Funding
Funded bythe Strategic Fielt®Program(SFF.

Project Lead
1 Project P.IDr. James Tanselyrovincial Specialist, Insect/Pest Managem&i Ministry of
Agriculture
1 ICDC Lead: Garry Hnatowich
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9 Irrigation Crop Diversification Corporation (ICDC)
1 East CentraResearch Foundation (Yorkton)
1 Western Applied Reearch Corporation (Scott)
9 Agriculture and Ag#irood Canada, Saskatoon (Dr. Tyler Wyst)

Objectives

Flea beetles in the gendhyllotretaare the most important perennial threats to seedling cknon the
Canadian PrairiedMost canola is prophylactically treated with insecticidal seed treatments in
anticipation of heavy flea beetle pressur&here are currently two major modes of actiassociated
with registered seed treatments: neonicotinoifiSlass 4A) and diamides (Class 28 former is
represented by the thiamethoxam, clothianidin and imidacloprid, the latter by cyantraniliphddest
seed is treated with thiamethoxam or clothigin. Seed treatments incorporating sulfoxaflor (Cla€3 4
are also availableThe PMRA has recently issued proposed decision documents related to the re
evaluation of thiamethoxam and clothianidin and is proposingetgstration of these compoundsihe
major alternative is cyantraniliproleThe striped fla beetle is less sensitive to both neonicotinoid and
diamide insecticides than the crucifer flea beetle, therefore comparison of product performance in
regions dominated by either species are essdrand will inform grower decisionditigation of the
effects of neonicotinoids on water bodies is the subject of an AlB&®@orking group.Limiting the on
site volume of neonicotinoids used has been proposed by PMRA as a potential mitigation techniqu
worth exploring. This work will contribute to the vality of flea beetle control recommendations made
by Ministry staff and professional agronomists and build evidence for effeaitimative mitigation
strategies.

Theobijective of this study is tdemonstrate the relative efficacies of registered seeshtments to
control flea beetle damage in seedling canola.

Research Plan

The trial was established at the Cangslaskatchewan Irrigation Diversification Centre (CSIDC Figld #12
The trial was d@ablished in a randomized complete block design (RCBB)ait replications.Canola

hybrid 45H33 wasbtained from Corteva Agriscience and seed treatments applied through various
cooperating seed treatment companies. Seed treatments applied are simoWabie 1.Delays in seed
delivery meant that this trialvas not seeded until May 31. Seeding rate was adjusted to seed 200 viable
seeds/nt after adjusting for % germination and seed weight. Seeded plot size was 10m x 1.5m. All
treatments received 140 kg N/ha as-@® and 40 kg #s/ha as 1152-0, both fertlizer products were
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side-band at seedingWeed control consisted of a pmmergentapplication of Edge (ethalfluralin) and
postemergent tankmix application of Muster Todd-Go (ethametsulfuron @ 12 gm/ac) on June 26,
2019, supplemented by periodic hamaeding. The trial received a foliar application of Priaxor
(fluxapyroxad & pyraoktrobin) applied July 15 at the 50% bloom for disease control or suppression.
Individual plots were mechanically separated and swathed on September 6, and harvestecsmih a
plot combine September 19.

Flea beetle damage was evaluated weekly fronyleston stage for four weeks by photograptaken

from each plof so thata 30cm x 30cmuadrat filled the field of view of camera; all damage was

evaluated from photographky Dr. JameJansey.Fourrandomly chosempuadr at ' s wer e phot
within eachplot at each evaluation time.

Total inseason rainfall from May through September v225mm ( 8 . 8 ” Jyeasonrrigationavhs i n
234 mm (9.27).

Table 1. Canola Flead@le Seed Treatments

Treatment | Fungicides

Control

Fungicide seed treatmerftifenoconazolg

Lumiderm ¢yantraniliprole diamide)

Prosper ¢lothianidin)

Helix Vibrancéthiamethoxam+ difenoconozole + metalaxyl + fludioxonil + sedakant
Visivio Gulfoxaflor)

Helix + JumpStafthiamethoxam+ difenoconozole + metalaxyl + fludioxonP +bilai)
Helix + Lumidernithiamethoxam+ difenoconozole + metalaxyl + fludioxonil +
cyantraniliprole diamide)

OINO|OTBA(WIN|F

Results
Results obtained for thetudyare shown in Table.2

Seed treatments had no strong agronomic influence on any factor measured. The late planting possible
diminished any seed treatment effect, both for disease and flea beetle activiéa beetle damage

from photographic assessmeist shown in Table 3At this site, a significant effect of treatment was
detected £+, 2= 56.64;P<0.001). Greater flea beetle feeding damage to seedlings was found in control
and fungicidereated plots than in any insecticideeated plots (Tabl&). SignificantR< 005) increases

in damage occurring between 10 June (mean: 1.60%) and 13 June (mean: 208%yer, these

reductions in flea beetle damage failed to translate into an economic benefit.

A summary of results from all contributing siteill be completed ashavailable under the projects title
from the Ministry of Agriculture.
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Table 2. Influence of Seed Tme&nts on Canol¥ield, Seed and Plant Characteristics.

Test Seed Lodging
Yield Oil weight weight | Maturity | Height | 1=erect;
Treatment (kg/ha) (%) (kg/hl) (gm/1000) | (days) (cm) 9=flat
Control 2663 46.9 67.8 2.8 97 121 1
Fungicide 3087 47.8 67.7 2.8 97 123 1
Lumiderm 3029 47.6 67.3 2.9 97 123 1
Prosper 2698 46.9 67.9 2.9 97 116 1
Helix Vibrance 2951 47.0 68.2 3.0 97 119 1
Visivio 2900 47.3 67.9 3.0 97 119 1
Helix & JumpStart 2853 47.0 68.3 2.9 97 122 1
Helix & Lumiderm 2951 46.7 68.2 3.0 97 125 1
LS[0.05) NS NS NS 0.13 NS NS NS

CV (%) 124 2.2 0.8 3.1 0.5 5.7 0

NS = not significant

Table 3Flea Beetle Assessment Damage.

Treatment Mean feeding damage rating (% defoliation)
Control 42.1
Fungicide 33.6
Lumiderm 145
Prosper 12.8
HelixVibrance 9.9
Visivio 13.1
Helix & JumpStart 10.3
Helix & Lumiderm 8.6
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AC Saltlander Green Wheatgrass Saline Tolerance Study

Funding
Funded by the Agricultural Development Fund

Project Lead
91 Project P.IDr. Alan Iwaasa, AAFC Sviliftrrent
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1 Cara Drury & Kelly Farden, Saskatchewan Ministry of Agriculture

Organizations
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9 Irrigation Crop Diversification Corporation (ICDC)
1 Saskatchewan Ministry of Agriculture

Objectives

ACSaltlander green wlagrass is a perennial wheatgrass with saline tolerance and a yield potential
similar to tall wheatgrass. This variety might have the ability to be used on reclamation of saline areas
presently unsuitable for crop growth. The objees\wof this study aréo:

1 Determine the effects of seeding ratasme and methods of AC Saltlander under irrigated
production and
1 Evaluate these factors under two soil salinity levels.

Research Plan

This trial was established on the AAFC Knapik landdas®g2016. Two idependent but closely
positioned trials were conducted. Treatments were identical between these, taatsboth trials were
established in a RCBD with four replicatdse triad differed in their soil salinity levels and were
designated ftatefghando” mo dSies awereselécted frore ECemragping
conducted by the Saskatchewan Ministry of AgricultiM®A) Treatments were either seeded in the
spring orfall of 2016. Two seeding rates of AC Saltlander were used; 5.7 kg/ha dwglliad Seeding
rates were adjusted to reflect % germination and seed weights. To assist gravity flow through seed
tubes each AC Saltlander paeighed package also contained &glha of heat treated (zero

germination) barley Plots were seeded using/d differing production systems; conventional and

direct. Treatments are outlined in Table Plot size of ach treatment was 10m x 1.5m. Both trials were
established on land preously seeded to alfalfaut terminated in the fall of 2015 with the appditon of

1 L/acre glyphosatePrior to seeding, conventional spring seeded plots were cultivated and harrowed.
Each plot received a pigant application of glyphosate at a raté 1 L/acre.Spring seeding occurred

on both trials June 1, andlf seediy occurred on November 21, 2014l treatments recieved
phosphorus fertilizer (monoammonium phosphate-32-0) applied with the seed at a rate of 25 kg
P205ha. Plots intended fofall seeding were seeded to spring barley, June 1, at a rate of 125 kg/ha.
These plots were harvested at grain maturity and AC Saltlander seeded as per appropriate treatment
and method.

Prior to establishment oMay 18" an EM 38 survey and collection of 4 soil samples (separated into 4
depths 630, 3660, 6390 and 96120 cm)was conducted by the MOAVOA sent these soil samples
into ALS for analysis and used the data in generating preliminary salinity maps. Thedewspsen
forwarded onto ICDC and AABCRDC (results not shown in this report).
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OnSeptember 20 a detaied and extensive soil sampling of both saline level AC Saltlander trials were
conducted by both MOA and ICDC staff. Sampling included 3 depthslpdf15, 1530 and 3660

cm), 4 holes per treatment, 6 treatments per rep, 4 reps per salinity gradiehfasalinity gradients.

Overall a total of 576 individually bagged soil samples were collected. These soil samples were taken to
a greenhouse at&DC and left to air dry. Soil samples were delivered by MOA to AAFC in Swift Current
on October 11 for detailed analysis (results not shown and still being analyzed).

OnOctober 2% the MOA conducted a further EM38 survey and collection of 10 soibkes (separated
into 4 depths @30, 3060, 6690 and 96120 cm). These soil samples were delivered to AkBWift
Current for processing and analysis. MOA generatiitional ®il maps (results not shown in this
report).

Table 1. AC Saltlander Tmma&nt List, trials established 2016.

Two trials established: slight-moderate and moderate-severe salinity

Method of Seeding Date of Seeding Seeding Rate
Conventional Spring 5.7 kg/ha
Conventional Spring 11.4 kg/ha
Direct Spring 5.7 kg/ha
Direct Spring 11.4 kg/ha
Direct Fall 5.7 kg/ha
Direct Fall 11.4 kg/ha

Results

Forage biomaskom this study was cadkted for the field seasons of 20£2019. Results obtained

from this trial will not be discussed at this tim&echnically this trial was completed with the final

forage harvest taken in 2019. Maintenance of the shigioiderate salinity site is beingpnsidered in
order to assess stand longevity. A final thyear report of this study is presently under devyaicent
and will be included in the 2020 Research and Demonstration Report.
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Yellow clover/Tillage Radish Green Manure on Heavy Textured Soils
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Project Leads
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Objectives

Heavy clay sts often have pockets of high sodium in the soil profile. Such is theataéiey Creek

Irrigation District. The soil at the site is classified as Kinderslegssoitiation. These dense soill

horizons impede water infiltration and contribute to temporary ponding on the soil surface, especially in
lower lying areas. Portiortf the heavy textured fields at Miry Creek Irrigation District behave in this
manner and ontribute to loss of alfalfa stand. Clover has been used in California to improve pockets of
irrigated sodium affected heavy textured soils. The same strategymmsmented on portions of Miry
Creek Irrigation District to see if water infiltration cdude improved on those areas that are prone to
waterlogging.

The objective is to demonstrate the benefit of novel cover crops to improve unfavourable soil conditions
on heavy textured irrigated soils.

Demonstration Site

Several areas of Miry Creek Irtigan District are prone to surface water ponding due to restricted
infiltration into the soil profile. The issue of reduced water infiltration appears when heagyshoir
showers occur during the growing season. Soil mapping with the GPS enableddgghusdd by the

Soil Environmental Unit to determine irrigation suitability was conducted on four small fields (Fields
3,6,11 and 13) within the Irrigation Districthe maps (shown as Figure 1 and 2) show the distribution of
salinity throughout the site.The green manure project is located on-3®%21-18-W3 on the eastern

edge of the south west field in the diagram.

Research Plan

This trial wad'he site was sownitth a John Deere air drill on May 31, 2018. The strips were arranged in
a north-south orentation. Four plots were seeded. From east to west, the treatments were: 1) tillage
radish @ 4 Ib/ac mixed with yellow clover @ 6.5 Ib/ac, 2) yellow clover @@ B) tillage radish @ 7
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Ib/ac and 4 Maverickgreen feed barley sown at 75 Ib/ac. A timely shower occurred on June 1, 2018
which germinated the seeded forages and provided excellent establishment.

The soil mapping data collected by the Environmentat tirthe Ministry of Agriculture is presented i
Figure 1. The maps indicate that severely saline soils are limited at the site. The higher readings of
conductivity may be more indicative of a high proportion of fine clay particles than a high level of
salinity. The high proportion of fine clay pakes contributes to a high risk of surface water ponding
when heavy cloud bursts occur from thunderstorm activity.

The red box in Figure 1 shows the location of the site sown to cover green feed thepsignificant
learning from completing this GRSsisted survey at the site is that salinity and sodicity play a relatively
minor role in the cropping difficulties experienced at the site. Most of the difficulties stem from the
extremely high proportiorof clay in the soil texture. The soil absorlbatev relatively slowly because of
the high fine clay content.

Figure 1: EM 38 Readings fer®cm depth Figure 2: EM 38 Readings fet®0 cmdepth
White area— Nonsaline Yellow area- Slightly saline
Blue area- Moderately saline Red area Severely saline

These photographs show the excellent establishtrechieved on the area which suffers from poor water
infiltration. The results show how dry weather conditions in spring allow for excellent forage establishment on
heavy clay soils when wheel line irrigatiis available to support establishment undey donditions. These
photographs (left to right) show yellow clover, tillage radish and seedling emergence of the intercrop.
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Table 1 shows the excellent growth attained with the residual moisture in thasaeikll as the applied
irrigation water. Themwer hopes that the organic matter provided by the clover green manure will
assist in improving the soil conditions at the site.

Table 1:Evaluation of cover crops seeded at Miry Creek on heavy clay soils in 2018.

Measurement Barley Tillage Radish YellowClover Clover/Radish
Mixture

Seedlings/ft 47 21 63 47/17

Dry Matter (square 2.02 t/ac 0.76 t/ac 0.82t/ac 0.77 t/ac

meter sample)

July 14, 2018

Dry Matter (bale 2.99 t/ac Not possible 2.29 t/ac 0.93 t/ac

scale)

August 24, 2018

Green feed 3.35t/ac 3.55 t/ac Not determined | Not determined

production h 2019

Final Discussion

The cover crops angireen feedforages responded very well to the irrigation regimen followed by the

Miry Creek Water Users Association. The usual irrigation regimen at Miryi€eeefollows: 3 inches in

late June, 3 inches in late July, 3 inches in late August, and 3 inchesSeptémber. The final

irrigation also acts as moisture recharge for early spring growth as the water inlet in Lake Diefenbaker is
often not availabd to pump water until the spring meltwaters replenish the water level in the lake and
raise it above the water inlet. Monitoring of the site will continue in the coming years. Frost killed the
tillage radish in winter 20189 and hopefully, the biennigkllow clover in winter 201-20.
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Action 5% As a Treatment to Minimize Impact of Salinity

Project Funding
Funded by thdrrigation Crop Diversification Corporation

Project Leads
1 Gary Kruger, PAg, Irrigation Agrologist, Saskatchewan Ministry of Agriculture
1 Garry Hnatowich, Resear€hirector, Irrigation Crop Diversification Corporation
1 Joel PeruPAg,lrrigation Agrologist, &katchewan Ministry of Agriculture

Co-operator
9 Travis Peardon, Irrigator, SSRID
1 Kent Clark, Agronomist, The Rack, Broderick
1 Scott Anderson, Agronomist, The RaBroderick
91 Darrin Johnson, Field Representative, Stoller Canada

Objectives

Thedemonstration will evaluate the benefit of Action 5% for aiding crops to minimize the impact of salts
on crop growth. The project will measure the potential benefit of thedstreatment Action 5% on the
grain yield in wheat.

Demonstration Plan

This irrgated field grew significant patches of kochia last year where barley was sown. The grower
would like to reduce the impact of salinity on his crops and was hoping Actiavob®d provide some
improvement in crop growth. For 2019, AC Brandon spring wireatsown on the site using Action 5%
as a tool to help the crop deal with the stress of salinity.

Action 5% is a seed treatment that supplies calcium to reduce the ingpactiphate on the germinating
seed by attempting to precipitate some of the séiirin an insoluble form in the soil.

Demonstration Site

The field was seeded May 6, 2019 on SV2&Z-W3. The field is dissected by the negbuth canal
linking GardineDam with the Broderick Reservoir. Salinity outcrops of kochia patches are anszdp
throughout the site.

Research Plan

Salinity in Saskatchewan soils is predominantly sulphate based. The wheat field was harvested October
13, 2019. The yield from thentrol area was 84 bu/ac while the yield from the area receiving the seed
treatment was 81 bu/ac.

Results
As the yield of the control treatment was 3 bu/ac greater than that of the treated ahis
demonstration did not show benefit for reducing the impact of salinity with Action 5% in 2019.
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FRUIT AND VEGETABLE CROPS

Demonstration of Beet Cultivars

Funding
9 Irrigation Crop DiversificatioBorporation (ICDC)
9 Agricultural Demonstration of Practices and Technologies (ADOPT) initiative under the Canadian
Agricultural Partnership Program

Project Lead
9 Cara Drury, PAg, Irrigation Agrologist, Saskatchewan Ministry of Agriculture

Co-operators
9 Irrigation Crop Diversification Corporation (ICDC)
1 Conservation Learning Centre (CLC)
I CanadaSaskatchewan Irrigation Diversification Centre (CSIDC)
1 Sakatchewan Vegetable Growers’ Association (SVC

Project Objective
The obijective of this project is to ensuthat the varieties grown in Saskatchewan produce the highest
yields of marketable beet roots for the various markets identified.

Project Backgroun d

Beets grow very well in Saskatchewan, unfortunately the fresh market demand for beets lisnitexy.
Saskatchewan producers are harvesting early and selling baby beets as a premium product and are filling
the traditional fresh beet market. Once beetsach 3 inches in diameter, they are no longer marketable

to the fresh market. In order to créaefficiencies in production it is imperative that producers find new
markets for beets. Currently, producers are discussing new processing opportunities tidt

potentially use the oversized beets for ethanol production. Producers need to findgthtectiltivars for

these different markets and also need to understand their potential yields.

Project Plan

This project consisted of six beet varieties dolggfor the fresh market, replicated three times in a

randomized complete block design. For eaakhiety six, skmeter rows were planted. The two outside

rows are guards and the four inside rows were harvested at 25 day intervals, once a marketablssize w
achieved. The harvests in Outlook occurred on July 23, Aug. 14, Sept. 10 and Oct. 8. iddPviesEs

Albert took place on July 18, Aug. 12, Sept. 6 and Oct. 1.

A0Ol12” soil sample was taken for the plrentlevels ea at &
were adequate for growing beets in Outlook; therefore, no fertilizer was apphedrihce Albert

fertilizer was broadcasted and incorporated prior to seeding to achieve 65 Ib/ac N, 145 Ib/ac P, 150 Ib/ac

Kand 25 Ib/ac S.

Seeding for all haest dates took place on May 152019, in Outlook and May 212019, in Prince
Albert. Nonpelletizedseed was planted with a precision wheel planter at a depth-@dm. Row
spacing was 40 cm andiow seed spacing was 1 cm.
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Overhead irrigation wastilized at the Outlook site and drip irrigation was used at the Prince Albert site.
Soil moistue wasmonitored with tensiometers at both sites and maintained at 65% field capacity

throughout the growing season.

Dual

Magnum was

and Centurion were applied at the labkel

sites.

Demonstration Site

This project was located at two sites, the Can&dakatchewan IrrigatioDiversification Centre (CSIDC)

recommended

rate

for

a rarimendetl rate for preimergeht aontmll of weeds, Betamix
post

near Outlook and at the Conservation Learning Centre (CLC) nireee Rlbert. The CSIDC site has a

sandy loam soil texture and the CLC has a fine sandy loam to silty loam soil texture. At both sites the

plots were cultivatd and rototilled prior to seeding.

Results

Harvested beets were sorted into four sizaegories, counted and weighed. The size categories are

Under si

Z e

( <

111

di ameter),

Baby

(>

11!

<

1.

511

diamete). The total counts and weights for all four harvest dates per variety are reporfeabie 1 for
the Outlook site and Table 2 for the Prince Albert site.

Table 1. Harvest Totals Per Variety for All Dates, in Outlook.

Date |Variety Undersized Baby Regular Oversized
<1" 1"-1.5" 1.5"-3" >3"
Count  Weight (g)| Count Weight (g)] Count Weight(g)| Count Weight(g)
23-Jul
Rudy Queen| 284 3280 151 5275 20 10970 0 0
Detroit 194 2750 55 2275 8 605 0 0
Merlin 261 1850 94 16045 27 13450 4] 0
Moneta 206 12180 79 12810 22 14700 4] 0
Red Ace 264 12280 22 715 0 0 0 0
Kestre| 273 25960 152 31060 76 27300 8 700
14-Aug
Rudy Queen| 114 1128 181 6139 240 19704 6 1380
Detroit 176 744 338 10965 63 1380 4 1406
Merlin 168 1055 306 10674 96 12214 9 3314
Moneta 65 429 158 5096 123 13709 36 10312
Red Ace 224 1350 185 4826 92 7704 10 2554
Kestrel 136 802 259 10147 226 20821 13 3370
10-Sep
Rudy Queen 50 200 a7 1200 343 29980 32 9990
Detroit 106 890 137 4090 247 28120 44 17120
Merlin 91 600 105 2040 318 32120 33 11870
Moneta 37 260 57 1340 152 16330 78 32590
Red Ace 172 1200 140 3500 214 21050 25 9930
Kestrel 47 300 119 2940 382 39260 44 14470
8-0ct
Rudy Queen 48 290 76 1340 280 24560 92 29120
Detroit 54 340 81 1580 238 22070 98 33290
Merlin 129 560 119 2090 297 23500 95 32710
Moneta 41 220 57 1090 143 13230 106 42630
Red Ace 99 690 112 2470 246 22260 79 32200
Kestrel 92 550 94 1970 343 32320 114 35640
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Table 2Harvest Totals Per Yiaty for All Dates, in Prince Albert.

Date |Variety Undersized Baby Regular Oversized
<1" 1"-1.5" 1.5"-3" >3"
Variety Count Weight (g)| Count Weight(g)| Count Weight(g)| Count Weight(g)
18-Jul
Ruby Queen 557 3121 108 2253 25 1155 0 0
Red Ace 344 1868 85 1836 26 1224 0 0
Detroit 251 1114 45 859 16 903 0 0
Moneta 195 1104 65 1431 29 1382 0 0
Merlin 313 1400 73 1562 32 1813 0 0
Kestrel 420 2077 89 1633 23 984 0 0
12-Aug
Ruby Queen 283 1029 289 4748 211 11801 12 2675
Red Ace 220 712 166 2540 223 15425 7 1888
Detroit 267 892 199 3136 158 9718 6 1893
Moneta 109 368 86 1408 252 19098 16 4046
Merlin 292 793 180 2659 210 14529 15 4662
Kestrel 271 1051 166 2546 223 13635 12 2902
b-Sep
Ruby Queen 233 1157 165 2966 325 21865 21 6904
Red Ace 213 691 196 3115 309 22793 23 7343
Detroit 195 664 112 2005 201 16107 13 3819
Moneta 137 570 60 911 156 12748 34 11584
Merlin 362 1524 117 2060 287 21568 25 8759
Kestrel 410 1405 232 3796 363 24758 27 9284
1-Oct
Ruby Queen 172 823 137 2305 328 23630 13 4402
Red Ace 236 1034 175 3064 300 23956 16 5863
Detroit 319 1446 184 3084 323 22827 13 3162
Moneta 167 626 82 1327 230 19822 40 1329
Merlin 257 1029 138 2461 339 26129 35 11020
Kestrel 350 1437 169 2868 368 24617 23 7742

The largest differences between sitescurred at the first harvest date, as can be seen by comparing
Graph 1 and 2, Beet Yield of Marketable Product in Outlook and Prince Albert per Harvest Date. The
yields at Outhok are markedly better than the Prince Albert yields for the first harvest dat then
become more comparable as the season continues.

Graph 1Beet Yield of Marketable Product in Outlook per Harvest Date.
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Graph 2Beet Yield of Marketable Product inifite Albert per Harvest Date.

Beet Tield of Marketable Product in Price Albert per Harvest Date
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The top three producers fanarketable weight are Kestrel, Merlin and Ruby Queen at Outlook. In Prince
Albert, the top three producers for marketable weight are Kestrel, Detroit and Red Ace. Differences in
marketable weight were more pronounced at the Outlook site than Prince Alb&stwell, the Outlook

site out produced the Prince Albert site on total marketable yields for every variety except Red Ace, see
Graph 3, Total Marketable Beet Yields. Graph 3 combines the nahtkatields for each harvest date to
look at the total yieldper variety per site.

Graph 3. Total Marketable Beet Yields per Variety for the Outlook and Prince Albert Sites.
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Final Discussion

The objective of this project was to compare beet varietydgdor the identified fresh market

standards, baby and regular. The current producer favorite is Detroit. We have found that at both of our
sites the variety Kestrel, out yielded Detroit in coand weight for both standards, baby and regular.

As expeatd, the earliest harvest date in Outlook produced the largest amount of baby beets. It is worth
noting that Kestrel far out produced the other varieties at this stage for both baby and regular
standards. These findings were not replicated at the Princerf#lite, the first harvest recorded the

lowest yields of both baby and regular standards.

The differences in yields per variety were much more noticeable at the Outlook site compared to Prince

Albert. It was also noted that the earliest harvest in Outlgo&atly out produced the earliest harvest in
Prince Al bert. I't i s speculated that the differen
differing irrigation systems andwateap pl y. Out |l ook’ s i restablggleel i on syst el
overhead linear with pressurized pipeline for a water source. In Prince Albert, this was the first year of a

trickle irrigation system that used a domestic line as a water source. Therefore, whieres may have

not been adequate to reach the full potentfalr growth that was seen in Outlook.

The economic analysis of this crop is based on-imd2 row spacing and the farm gate price of the crop

as reported by a 2018 Ibsor$madmkd). The Hacryikleis grosstandwdeey ( $ 2 .
not take nto account the cost of any field operations, labour, trucking, storage or spoilage. The average

yield is a combination of the average baby and regular standard, no price premiums were acdounted

in the baby standard, and undersized and oversized bgete considered culls. The numbers in Table 3

and 4 report only on the average marketable yield per variety and use the assumption that all of the
crop was sold.

Table 3Economic analysis of theserage total marketable yield (baby and regular standaed)variety
of beet in Outlook.

Variety Average Yield (kg/ac) |Price ($/kg) [Average Yield ($/ac)
Rudy Queen 74317.84 4.40 326998.51
Detroit 57768.24 4.40 254180.23
Merlin 84034.56 4.40 369752.08
Moneta 58682.82 4.40 258204.43
Red Ace 46857.77 4.40 206174.18
Kestrel 124267.11 4.40 546775.27

Table 4. Economic analysis of the average total marketable yield (baby and regular standard) per variety
of beet in Prince Albert.

Variety Average Yield (kg/ac) |Price ($/kg) [Average Yield ($/ac)
Ruby Queen 53001 4.40 233203.26
Detroit 55422 4.40 243856.62
Merlin 43944 4.40 193353.75
Moneta 43561 4.40 191669.42
Red Ace 54543 4.40 239988.73
Kestrel 56083 4.40 246766.94

Areas of further study for ik project include exploring nevalueaddedmarkets for beet such as,
ethanol production and or processed foods.
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Demonstration of Crops with Opportunities

Funding
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Project Objective

As the horticulture industry in Saskatchewan grows, opportunities for crops thatctmgrown

traditionally in the province are brought forward. Industry does not have enough information on these
crops to evaluate these opportunities. This project will demonstrate the potential to produce pepita
pumpkin, chicory, soft neck garlic, sugpet, Jerusalem artichoke, mung bean, sweet potato and karela
in Saskatchewan.

Project Background

In the last fve years, the produce industry in Saskatchewan has steadily grown to the point where they
have exceeded demand for some of the products theygrowing. They are now trying to create new
fresh markets opportunities. They are also investigating procgsgiportunities including

nutraceuticals, ethanol and the more traditional canned and frozen goods. As they investigate these
opportunities,questions often arise regarding potential markets. The producers do not have enough
information on these crops tmake informed decisions. Often times, they do not have the equipment
and land available. Many of these opportunities are high value arehdesurther investigation. This
project will provide producers with examples of the crops, allowing them tosasg®wth habit,

hardiness in Saskatchewan and some basic idea on potential yields in Saskatchewan.

Project Plan

This project toolplace at CSIDC in Outlook, and consisted of eight crops: chicory, sugar beet, Jerusalem
artichoke, mung bean, sweet potatpepita pumpkin, karela and soft necked garlic. Two crops were

grown in a high tunnel, sweet potato and karela, the remaining cragre \grown in the orchard area.

All of the crops were irrigated with trickle irrigation and soil moisture was monitoredaintain a 65%

field capacity throughout the growing season.A@ " soi |l sampl e was taken for
area. It wasdund that background nutrient levels were adequate for growing vegetables; therefore, no

fertilizer was applied.

Chicory lad two varieties demonstrated, Madgeburgh and a wild type. They were planted on May 28th
by hand, in one eigHibot row each. Seedinchicory is similar to carrots and the rows required thinning
twice throughout the growing season. Harvesting took plac&eptember 18th, the roots were

counted and weighed.

The three varieties grown to demonstrate sugar beets were provided by Lantio/anetes, BTS 4512
and BTS 4515 were pteeated with Cruiser, the third variety BTS 4516 was bare seed. They were
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planted on May 28th by hand, in one eigiuiot row each and thinned twice throughout the growing
season. Harvesting took place on Octobtr, e roots were counted and weighed.

Four varieties of Jerusalem artichokes were planted on May 28th, Passamaquaidpe8e,
Clearwater and Skorospelka. Eight tubers of each variety were hand planted. Harvest took place on
October 24th, once the topsere killed back by frost. The tubers were counted and weighed.

Mung Beans were soaked for 24 hours, then planted on Midly ix one eighffoot row each. The
varieties demonstrated were AC Harosprout and a generic sprouting variety. Harvesting tookmplace o
September 25th, a count of total stems, and pods were collected as well as bean weight.

Eight plants per variety of pepi pumpkin were started in seed trays on May 3rd and transplanted into a
black plastic mulch on May 29th. The varieties grown weraikKalaked Bear and Lady Godiva. Harvest
took place on September 24th. All pumpkins were counted and weighed, then fimeshioh variety

were randomly selected and had the seeds counted and weighed.

Three varieties of karela were started in seed trays @y Mst, then eight plants per variety were

planted into black plastic mulch, inside a high tunnel on May 29th. The esrigére Long thick, Long

green and Jade Dragon. Harvesting of the karela started on July 29th and continued two to three times a
week.The final harvest date was September 23rd. At each harvest the karela were counted and
weighed.

Sweet potatoes were plaatl quite late, June 19th due to a difficult spring in Ontario where the planting
material was sourced from. Eleven slips of threeat@$ (Radiance, L105 and B456) each were planted
in black plastic mulch, inside a high tunnel. Harvest of the sweet pesabok place on September

25th, a total count and weight of each variety per marketable size standard was recorded.

Eight cloves dfVestern Rose, a soft necked garlic variety, were hand planted on May 28th. Harvesting
did not take place due to crop faitel

Demonstration Site

This project was located in the orchard area of the CarBaskatchewan Irrigation Diversification

Centre (C8IC). The site has a sandy loam soil texture and the plot was cultivated and rototilled prior to
seeding.

Results

In generd the crops with opportunities grew well and all demonstrated potential for growers with the

exception of soft necked garlic and mubgans. Soft necked garlic did not respond well to a spring

pl anting and mung beans di dgcaonditonst hri ve i n Saskatc

Chicory is cultivated for its root, which is roasted and ground, producing a coffee substitute (Figure 1).
The roots produce a high quality inulin, used as a food ingredient kfidgwalorie reduced products

and can act as a natural sugaplacement ér diabetics. The two varieties that we demonstrated were
Madgeburgh and a wild type. Madgeburgh has been bred for its increased root size, which was quite
evident in this demonstration. Table 1, shows how the variety Madgeburgh producedvavand a

half times the root yield as the wild type.
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Table 1Chicory yields per variety. Table 2. Sugar beet yields per variety.

Variety Count Yield (kg) Variety Count Yield (kg)

Madgeburgh 102 5.1636 BTS 4512 51 10.27

Wild Chicory 81 1.7905 BTS 4515 57 7.14
BTS 4516 63 9.68

Saskatchewan beet growers are currently discussing an opportunigttfanol production using red
beets. This potential opportunity could also exist for sugar beets (Figure 2), which may have higher
ethanol yields due to their higher sugar content. Of theee varieties provided by Lantic, BTS 4512
produced the highest yids as seen in Table 2.

Table 3. Jerusalem artichoke yields per variety.

Variety Count Yield (kg)
Stampede 222 4.76
Skorospelka 162 1.19
Passamaquaddy| 149 2.74
Clearwater 260 4.88

In Canada, Jerusalem artichoke (sunchoke) is mainly grown in Ontario, but has successfully been grown
on the prairies. It has culinary uses, as well as uses as a foragdtafsom the sunflower family. The
tubers produced cotain no starch and are a good source of inulin. In recent years, the Jerusalem
artichoke has also attracted interest as a source of-fliuatie ethanol.
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Figure 3:Jerusalem Artichokes

Figure 1: Chicory varieties, Figure 2: Sugar beets
Madgeburgh (left) wild type (rigk |

The Jerusalem artichokes grew very well hevih the above ground material reaching a heiglove
six feet (Figure 3). Harvesting was done by hand and found to be quite difficult due to tubers being up to
60 cm away from the main stalk in all directions. The yields per variety can be seen iB.Table

Mung Bean is traditionally a warm season cr8mce 2010, AAFC has been doing research to find
varieties suitable to Manitoba and Alberta. These varieties mature in 100 days while producing good
yields. Alberta and Manitoba have had a head stadeateloping markets for this crop, but a number of
inquiries have been made in Saskatchewan. The variety AC Harosprout was sourced from AAFC and
demonstrated with a sprouting variety sourced from a local store (Figure 4). Neither variety did well on a
visud basis and both did not yield well, as can bersigeTable 4.
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Table 4Mung bean yields per variety.

Variety Stem Count Total Pods Marketable

Count Weight (g)|Pod Count Seed Weight (g)
AC Harosprout 61 131 4.18 53 2.31
Store Variety 57 24 3.91 4 0.41
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Figure 4. Mung beans Figure 5. Pepita pumpkins

Pepita Pumpkins (Figure 5 and 6) are successfully grown in home gardens in Saskatchewan. While
slightly less hardy than traditional pumpkinsethmature in 90 days and when transplanted should
produce good yields of hulless pumpkin seeds. The seedsecaaten as pepitas or pressed to extract
oils. Pepitas are high in omega 6 and omega 9 fatty acids, zinc and vitamin E. The pumpkins are also
large enough to be used as Halloween pumpkins as well.

There was a noticeable size difference between thiéeties that were demonstrated. The variety
Naked Bear were consistently small sized, but did produce the largest count of pumpkins. Lady Godiva
were the largest sized pumpkins and produced the smallest count of pumpkins, see Table 5.
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Table 5Pepita pumpkin yields and seed yields per variety.

Variety Naked Bear Kakai Lady G
Pumpkin Pumpkin Seed Seed Pumpkin  Seed Seed | Pumpkin Seed Seed
Count Weight (g) Count Weight (g) |[Weight(g) Count Weight (g)Weight (g) Count Weight (g

1 961.6 199 52.5 2809.4 384 101.9 4800.8 320 85.8

2 709.4 72 20.4 2380.8 339 77.6 4963.3 256 73.7

3 1122.5 377 84.9 5040.1 412 131 3863.7 464 110.5

4 957.1 267 64.6 2413.2 342 54.5 7075 472 146.7

5 1559.8 392 98.4 1145.4 225 45.5 4374.1 364 91.2

6 1036.1 2030 6907.1

7 1122.6 1449.5 3905.3

8 805.5 3569.6 3319

9 795.2 2782.4 4068.9

10 718.6 8094.1 8561.4

11 1028.3 7409.6 8087.3

12 1303.2 2704.4 8388.8

13 1146.5 2555.2 11614.5

14 1285.2 2803.5 1631.6

15 1029.9 940.1 3518.3

16 1030.5 4954.8 6881.5

17 1192.8 3134.8 9586

18 950.9 941.1 5847.4

19 795.6 2094.9

20 530.6 2778.1

21 908.3 3961.8

22 305.1 11070.8

23 1341.6

24 1199.1

25 408.3

26 1550.5

27 589.4

28 1032.9

29 1009.7

30 732.7
Variety Naked Bear Kakai Lady G

Pumpkin Seed Seed Pumpkin  Seed Seed | Pumpkin Seed Seed
Weight (g) Count Weight (g) [Weight (g) Count Weight (g)Weight (g) Count Weight (g

Average 971.98 261.40 64.16 3502.89 340.40 82.10 5966.33375.20  101.5§

Karela, is popular in Asian cuisine and also as a medicinal (Figure 7). Retailers in Saskatchiraran and
Nationalchains have requested karela as it is not readily available. Research done in high tunnels at the
University of Guelph shows that karela production should be possible in high tunnels in Saskatchewan.
All three varieties of karela grew wall high tunneldbased on a visual basis, but the variety Jade far out
yielded the other varieties. Karela fruit count ayidlds can be seen in Table 6.

Table 6Karela yields per variety

Variety Count Yield (kg)
Long Thick 62 8.14
Jade 307 38.56
Long Green 61 9.33
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Sweet potatoes werghe subject of ADOPT 20150496 where tivre determined to not be a viable
crop option in Saskatchewan. However, Vineland Research and Innovation Centre in Ontario has

released a new short season variety, Radiance, with a shorter growing season. laleaibrate very
interested in this varist.

Unfortunately, Vineland had a very difficult spring and the planting material required for this
demonstration was delayed. Despite the shortened growing season, marketable tubers were still
produced for each veasty as can be seen in Table 7 and Fidure

Table 7 Sweet potato yields per market standard per variety.

Variety Undersized Petite No.1 Oversized
Count Weight (g)| Count Weight (g) Count Weight (g)| Count Weight (g)
Radiance 38 1534.3 20 2542.76 4 1077.68 2 333.4
L105 24 586.71 12 1155.86 0 0 0 0
B456 70 2138.73 21 2750.27 4 664.56 0 0

Softnecked garlic produces many, smaller cloves when compared to the hardnecked varieties. Typically,
hardneckedvarieties are grown on the prairies due to its hardiness and strong 8aVbis has left a gap
in the market for smaller cloves that is not being filled locally.

Spring planting is not the recommended practice for garlic, but because
softnecked varietie are less hardy spring planting was demonstrated. This
resulted in a totatrop failure. There will be no discussion of economic analysis
of this crop in the conclusion.

Figure 8. Sweet potato

Final Discussion

The objective of this project was to demonstrate the potential to produce pepita pumpkin, chicory, soft
neck garlic, sugar beet, Jerusalanichoke, mung bean, sweet potato and karela in Saskatchewan. An
economic analysis was completed for each crops ®hnot to indicate the expected profit to be made

by growing these crops, such small sample sizes are not able to adequately reprdestdie
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production. The analysis is meant to be an indicator for what warrants further investigation. If a crop
does not look profitable at this small scale it will not be profitable at a larger scale with increased labor
costs and logistical issues.

Chtory is typically sold as a dried and chipped or ground product. Due to the yields being recorded as
freshweights; 0 di rect esti mates can be determined on thi
on a per acre basis can be calculated and with itha¢comes obvious that the variety Madgeburgh

produced over two and a half times the marketable product as the tyjid, see table 8.

Table 8. Estimated yield of chicory per acre.
Variety Yield (kg/ac)
Madgeburgh 28116
Wild Chicory 9749

Sugar beets in Alberta are projected to range between$b® per tonre this year for an average

quality. Based on that estimate the highest yielding variety BTS 4512 would bring ityr$2¢00/ac

gross. The lowest yielding variety BTS 4515 would gross roughly $1,950/ac, as seen in Table 9. These
prices are based on prossing for refined sugar and do not take into account the possible prices for
ethanol production. It is also worth nioig that the Alberta Sugar Beet Grower Association reports an
average Yield of 26 tonnes/ac. Based on these analysis sugar beets do dtinvSeskatchewan and
warrant further research into possible production and market development.

Table 9Economic aalysis of sugar beets.

Variety  Yield (kg) Yeild (kg/ft’) Yield Conversion (tonnes/ac) Price ($/tonne) Yield ($/ac)
BTS4512 10.27 1.28 55.89 50 2794.62
BTS 4515 7.14 0.89 38.90 50 1944.82
BTS4516 9.68 1.21 52.70 50 2634.85

The estimated price on Jerusalem artichokes vary considerably. Often sold at farm gate or farmers
markets, they ca be priced from $10/Ib, $5/Ib to $1/tuber. This makes an economic analysis difficult.
Using $7.50/Ib as a price the economic analysis is sgraedeceiving and looks very promising, see

Table 10This does not take into account the difficulty of harvestor storage or the current lack of

market. Jerusalem artichoke do grow well in Saskatchewan and should be further evaluated if marketing
opportunities are identified.

Table 10Economic analysis of Jerusalem artichokes.

Variety Count Yield (kg) Yield (kg/ft’) Yield Conversion (Ib/ac) Price ($/Ib) Yield ($/ac)
Stampede 222 476 0.20 19056.64 7.50 142924.81
Skorospelka 162 1.19 0.05 4758.16 7.50 35686.18

Passamaquaddy| 149 2.74 0.11 10952.97 7.50 82147.25
Clearwater 260 4.88 0.20 19520.85 7.50 146406.39

Mung beans did not fare well inithtrial and economic analysis was not warranted. Further research is
not needed wuntil new varietiesnsamieltasetl. t o Saskatch

Pepita pumpkins do work out economically when they are considered solely for pepita produegon, s
Table 11. Pepita pumpkins potentially work even more profitably when they are considered as part of a
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marketing stream. Growing the pumpkins as a jad&ntern crop and processing the remainder of the
crop that has had frost damage to the fruit, orifrthat has not fully ripened by October i a
possibility. Further investigation into processing options and alternative market streams is needed.

Table 1. Economic analysis of pepita pumpkins.

Variety [plot Size ft?> Plot Size ac Pumpkins Average Seeds Average Seeds Average Seeds Price Seeds Yield $/ac
/Plot kg/ Pumpkin kg/Plot kg/ac S/kg
Naked Bear 72 0.0016529 30 0.06 1.92 1164.51 16.60  $19,330.84
Kakai 72 0.0016529 22 0.08 1.81 1092.76 16.60  $18,139.74
Lady Godiva 72 0.0016529 18 0.10 1.83 1106.21 16.60  $18,363.10

The economic analysis of karela as a high tunnel ar&askatchewan looks very promising, see table
12. Given the relative ease of production for the variety Jade, and the anecdotal local preference for the
variety, more research into the agronomics and marketing of this crop is warranted.

Table 12Econome analysis of karela.

Variety Yield (kg) Yield (kg/ft’) Yield (kg/ac) Price $/kg Yield $/ac
Long Thick 8.14 0.37 16116.57 5.47 88157.62
Jade 38.56 1.75 76340.87 4.37  333609.60
Long Green 9.33 0.42 18461.75 5.47  100985.78

Despite the late start for the sweet potatoes, the economic analysis for these varieties do look positive,

see Table 13. The economicatysis looked at the marketable product produced. It is noted that there

was a substantial amouwmif undersized tubers that may have become marketable if an earlier planting

date was utilized. Vineland Research and Innovation Centre in Ontario is alestedein having

further research into these shorter season sweet potatoes ability to grow kh§asc hewan’ s gr o wi
conditions.

Table 13Economic analysis of sweet potatoes.

Variety |Yield (kg) Yield (kg/ft’) Yield (kg/ac) Price $/kg  Yield $/ac
Radiance | 3.62 0.16 7167.48 4.40 31536.93
L105 1.16 0.05 2288.29 4.40 10068.47
B456 3.41 0.16 6760.43 4.40 29745.91

Areas of further study for this project include exploring further developmémarkets for the crops
presented with promising economic analysis. As well as, improved agrosamd value added
products such as, ethanol production and or processed foods.
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Apogee (Prohexadione calcium) Application to Strawberry
and Sour Cherry
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Agricultural Demonstration of Practices and Technologies (ADOPT) initiative under the Canadian
Agricultual Partnership Program

Project Lead
Forrest Scharf, PA&rovincial Fruit Specialist, Saskatchewan Ministry of Agriculture
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1 Saskatchewan Fruit Growers Association (SFGA)

Project Object ive
The obijective of this project is to demonstrate the positive effects application of Apogee (prohexadione

calcium) can have on strawberry and sour cherry production in Saskatchewan

Project Backgr ound

Apogee is a gibberellin inhibitor that can haveusmniber of beneficial physiological effects on fruit

speci es. I't inhibits spread of diseases and reduc
strawberry; and improves fruit quality iapples, strawberry, and cherry. The product is widebd

outside Saskatchewan, but has not been adopted by Saskatchewan producers. Improved consistency of

fruit production would improve grower profitability, allow retailers and processors to havgtehlevel

of confidence that local producers can cotsigly supply high quality fruit, and potentially lead to

increased valuadded processing in the province.

Project Plan

The project consisted of three sour cherry cultivars (Cupid, Valentine, @nddy and six strawberry
varieties (dayneutral cultivarsCabrillo, and Mara de Bois; and Jibearing cultivars Serenade, Serenity,
Kent, and AC Wendy).

Apogee (prohexadione calcium) was mixed into 100 L of water held within-agbiad boom sprayer
that also includes a hand wand applicator. Plants were sptanging the hand sprayer held at sufficient
distance to ensure even application coverage, and the applicator moved at a consistent speed while
moving over the plots to ensure even application rateshe plots.

All plants were assessed for growth, fruibduction, and disease resistance. Fruit quality was assessed
(via brix readings) as well average fruit size (in grams).

A major fertilizer application was initially applied according to soil saihpRK-S at 10860-40-5

Ibs./acre), and applications wereade at rates based upon fertilizer product nutrient percentages to
ensure 11660-40-5 Ibs was available. The initial fertilizer application occurred on May 16th to sour
cherry. Subsequent fertzier applications were made according to plant need uaimgter soluble

Plant Prod 220-20 mix and a Dosatron injector (starting June 7th in Strawberry). All strawberries were

Research and Demonstration Program Report 2019



planted into 1m wide black plastic mulch with % inch drip line running imtidele of the mulch width
spaced 12 inches apart.

Thest rawberry varieties were randomized according t
Treatments included: Row 1 plots treated with Apogee at a rate of 27 grams/100 litres; row 2 plots

treated with Apogee at 45 grams/100 litres; Row 3 plots were Gorfido Spray); Row 5 received 45

0/100 L; and Row 4 plots were treated with 27 grams/100 L. Spray application occurred when new plant
growth had been well initiated (May 25th, 2018).

Plant growth wasnonitored over the summer and final measurements wereesta September 4th,
2019. Strawberries were harvested throughout the summer, and cherries were harvested in late August.

Demonstration Site

This project was located within the fruit orchard at then@daSaskatchewan Irrigation Diversification
Centre (CSID) near Outlook. The CSIDC orchard has a Bradwell Orthic Dark Brown sandy loam soil, pH
8.4.

Results

Spring conditions in 2019 were exceptionally dry, and the winter was exceptionally cold. February

averaged the coldest period for that month in over 10@nrge The cold temperatures and dryness

caused extensive damage to strawberries, and was likely a significant factor in development of
“blindwood” in sour <cherr ynaveragesfwitdquality.g i n poor vyi el

Blindwoodis a physiological condition in which leaf buds
only form at the distal ends of branches or very sporadic
along the branch length (Figure 1). The lack of leaf
development reduces the capacity for photosynthesis to
occur, and essentially weakens thiaupt. The low energy
status causes plants to abort more fruit than would

normally occur, and it reduces the capacity to develop hi
sugar content in the remaining fruit.

Although some wintekill occurred in some dhe June Fi 3: inwoo in sour chern
bearing strawberries, the majority of plant death was June 7, 2019

experienced by the dageutral varieties Seascape, and ; ~ ,
Albion (Figure 2). Traay-neutrals were less tolerant of o
high pH sail, so they were predisposed to be weaker goin
into winter. In any gent, they had survived less severe
winters and therefore the sustained cold may have pushe¢
them beyond their absolute tolerance threshol8ince
those varieties dighot survive, the decision was made to
replace them with varieties that might be more higH VoL R =
tolerant and perhaps more wintemardy. Mara des Bois  Figure2: Strawberry win
and Cabrillo were selected as their replacements based oiy14,ch 22. 2019

the success Quebec growers have had with those varietie

terkill

In the 2019 season, there appears to have been a significant increase in ayietdges the rate of
Apogee increased. Unfortunately, $eaverages are all quite low and there is a considerable amount
of variation (Table 1). Wintékill affected the averages with no production in plots 6 (Kent at 45 g/100L)
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and 16 (Serenity at 27100L), but other plots were also affected and their protioic was less than it
should have been. Kent and Serenity were strong producers and the 0 yield plots were in Apogee
treated plots, so the yield trends may be indicative of an actual treatmeanteff

Tablel. Apogee strawberryigld 2019

Apogee Strawberry Yield 2019
Date picked 2-Jul 5-Jul 9-Jul 12-Jul|  15-Jul 18-Jul 22-Jul 26-Jul|  29-Jul 4-5ep  |Total Apogee
Variety Plot weight (g) weight (g] |weight (g) | weight (g) |weight (g) weight (g] [weight (g) weight (g)|weight (g] | weight (g} |weight (g] Treatment
Mara des Bois 1 69 27 16 6 24 142|27 g/100L
Cabrillo 2 49 29 90 56 11 36 271|27 g/100L
3 44 48 85 180 67 50 45 20 11 55027 g/100L
4 56 13 127 46 22 67 30 58 419|27 g/100L
5 98 84 221 96 96 65 660(27 g/100L
6 0|45 g/100L
7 27 39 29 16 38 145945 g/100L
Serenity 8 36 42 61 32 68 239(45 g/100L
Mara des Bois 9 40 32 48 32 12 16445 g/100L
Cabrillo 10 85 68 159 40 28 38045 g/100L
11 37 74 29 120 117 76 33 20 5060 g/100L
Serenity 12 1] 62 39 41 142|0 g/100L
Mara des Bois 13 16 40 46 54 8 164|0 g/100L
14 87 84 155 149 116 86 129 170 53 1029|0 g/100L
Cabrillo 15 105 83 193 65 36 482|0 g/100L
Serenity 16 0|27 g/100L
Mara des Bois 17 40 120 43 24 14 241|27 g/100L
18 114 82 48 305 217 86 73 50 34 100927 gf100L
19 79 239 257 75 28 678(27 g/100L
20 135 193 97 450 130 55 40 55 67 1222|27 gf100L
21 84 105 30 16 23545 g/100L
22 117 168 58 261 129 63 25 70 35 926(45 g/100L
Mara des Bois 23 38 60 51 26 10 18545 g/100L
Sereni 24 157 59 45 232 526 136 137 55 30 1417|45 g/100L
25 91 128 486 692 209 305 242 105 27 2285|45 g/100L
AC Wendy 26 24 38 57 26 103 24 20 26 318(27 g/100L
AC Wendy 27 23 32 42 19 25 14145 g/100L
AC Wendy 28 43 42 64 34 20 203 |0 g/100L
AC Wendy 29 40 18 13 40 59 43 62 21 296(27 g/100L
AC Wendy 30 49 24 109 80 37 25 11 33545 g/100L

The dayneutral cultivar Mara des Bois was the lowest yielding (over all treatments) with an average
production of 180 g/plot. The dayeutral Cabrillo was the third lowest with an avgea409 g/plot. The
day-neutral cultivars were in their fitgyear of production; so they were expected to be less competitive
in 2019.
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Top-Growth Removal and Burning of Raspberry, Saskatoon
Berry, and Dwarf Sour Cherry as an Orchard Management
Technique

Funding
1 Saskatchewan Fruit Growehssociation (SFGA)
9 Agricultural Demonstration of Practices and Technologies (ADOPT) initiative under the Canadian
Agricultural Partnership Program

Project Lead
1 Forrest Scharf, PAgrovincial Fruit Specialist, Sathewan Ministry of Agriculture

Co-operators
9 Irrigation Crop Diversification Corporation (ICDC)
I CanadaSaskatchewan Irrigation Diversification Centre (CSIDC)
1 Saskatchewan Fruit Growers Association (SFGA)

Project Object ive
The objective of this projecsito display an efficient rejuvenation technique for overgrown orchard rows
of raspberry, Saskatoon berry, and dwarf sour cherry viegi@pvth removal, and burning.

Project Background

As Saskatoon berry and sour chesrghard plants age beyond 10 yeaid, growers struggle with

plants becoming overgrown, filled with disease, and expensive to manage. The cut and burn technique
reduces labour costs, limits disease spread, and rejuvenates orchard rows to quickly iCiévecgfbf

the technique ensures gwers maximize return on investment in their businesses, and maintain high
quality and volume yields on a continuous basis. The more stable fruit supply benefits processors, who
therefore have a more consistent supplyfafit. It also benefits young gwers who want to take over
neglected orchards, to return them to full productive potential quickly.

Project Plan

The varieties included in this trial are: sour cherry cultivars Valentine and Romeo; Saskatoon berry
cultivars Thiessen and Smokey; Raspbeuitivars Prelude, Nova, SK Red Bounty, and SK Red
Mammoth.

The control plots were not mowed, and served to comgparoduction with treated plots. Cherry and
Saskatoon treatments included cut and burned plots, cutApdgee treated plots, as well as auith
no other treatment plots. Apogee (Prohexadione calcium) is a gibbeirgiiitor that affects growth
and pomotes some forms of plant disease resistance (for example, Fire Blight).

All plants were measured for row height, width, yield and numbesuakers (or new canes). Fruit
guality was assessed (via brix readings) as well average fruit size in grams.

The o northern most raspberry rows were mowed to roughly 2.5 cm height using a heavy duty
Brushcat frordimount mower, attached to a Bobcat skiker. Staff attempted to mow the Saskatoon
berry rows with the Brushcat, but the machine was too damaging to ket Topgrowth was

removed using pneumatic pruners followed by chainsaw. Raspberry rows were mowed on April 23,
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2019. Saskatoon berry andw cherry plots were mowed to roughly 2.5 cm above ground level on May
3, 2019

Due to exceptionally dry conditis, fire bans were in place in Southern Saskatchewan throughout April,
May,andearlytomid une. The f i r e bans itytabarhflabshitegahtopdfe pr oj e
burn treatment plots. A small propane torch was used instead to burn plotsitbet designated for

this treatment May 16, 2019. The burn treatment plots were well controlled and irrigation water was

present for undesiredire spread.

Apogee treated plots were timed according to standard growth label recommendations, at 45
grams/100 Lspray rate.

Some early weeding was performed in plots, but later in the season weesigablished. Plant
regrowth was monitored over the samer and final measurements were taken September 4th, 2019

Cut plots will be monitored in 2020 and 2021, to qubnyield, new growth, and ease of management
(including narrowing of the rows).

Demonstration Site

This project was located within the fruitchard at the Canad8askatchewan Irrigation Diversification
Centre (CSIDC) near Outlook. The CSIDC orchaadBradwell Orthic Dark Brown sandy loam soil, pH
8.4.

Results

Spring conditions in 2019 were exceptionally dry, and the winter was excepyi@add. In fact,
February averaged the coldest February in over 100 years. The cold temperatures and dryness
appeared to be beneficial for Saskatoon berries that had exoeatiyield and fruit quality.
Unfortunately, it caused extensive tkill damag@ to raspberries, and was likely a significant factor in
development of blindwood in sour cherry resulting in poor yield and average fruit quality.

Tip-kill in raspberry is typally overcome with the plants being able to adjust and promote more
vigorous gowth and yield in the nosaffected tissues. Unfortunately, sour cherries are not able to
overcome the effects of blindwood. This causes a reduction in the number of le@das, lowers and
a reduction in overall plant vigour and yield. In referetwéhe sour cherry plots that were cutown;
the winter and drought conditions had no significant impact on their rejuvenationtiaitontrol plots
did not provide a standarglield value that would be typical when comparing treated to control plots.

Obvbously plots that were not cut, were significantly taller than cut treatments. Cut treatments were

not as significantly different when compared to each other, but the genegabitwas for the burnt

plots to be taller than the other cut treatment plotshis likely results from resources of mature roots
being directed to relatively fewer new stems in the burnt treatment. Saskatoon berries grew back more
vigorously with averageegrow height > 1.25 meters, compared to sour cherry at < 1 meter of regrowth.
Average heights in Romeo cherry plots were significantly shorter due to weed competition as well as
some damage from what appeared to be improper herbicide treatment. Thidssgthe tallest

average regrowth at slightly below 1.3 meters, Smokey was @libean average height of roughly 1.25
meters. Valentine sour cherry averaged roughly 1 m in height, which was significantly shorter than the
average Saskatoon regrowth. Cheregrowth may have been impeded due to more significant winter
stress when compared to Saskatoon berry. Prior studies of Valentine regrowth, resulted in 1st year (post
top growth removal) average height of 1.3 meters.
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The average sour cherry Cut, No btreatment had a slightly wider row at 1.7 meters compared to the
Burnt treatment 1.2 m and the Cut Apogee treatment 1.4 meters wide.

Saskatoon berry variation in width averages were less distinct, with all treatments averaging roughly 1.5
meters wide. It is speculated the inability to employ a Flax shive dbomn treatment, madehe burn

less effective across the width of the ground. The lower and less sustained temperatures perhaps
allowed undamaged suckers to survive the burn treatment and sendhoms across the entire width

of the former row. Speculation that Apogee mightluce diversion of energy to wider components of

plant rows was not confirmed in the trial to date, but will be monitored in 2020.

In regard to fruit production, as expectedklds in the treated plots were neexistent (0 kg/plot). The
control plots aveaged 1.6 kg in sour cherry versus 13.4 kg in Saskatoon berry. Sour cherry yields were
well below normal in 2019, whereas in general Saskatoon berry yields were at unpreatiagtie

levels.

In regard to fruit quality in Saskatoons, the Thiessen varietyamed 13.9% brix and average fruit
weight was 1.6 grams (exceptionally large), Smokey averaged 14.4% brix but average fruit size was
smaller than Thiessen at 1.2 grams (sglly large for Smokey).

In relation to cherry fruit quality; Brix averaged 18%/alentine and 14.2 % in Romeo. These levels are
relatively low for this type of sour cherry, and likely reflect blindwood symptomology that plants
suffered under. The chdgs also suffered from rapid spread of brown rot during the fruit ripening stage
of development, due to wet conditions in mid to late August.

In regard to raspberry, in the early stages of the growth season, the cut treatments were significantly
shorter than the uncut plots. However, by the end of the 2019 season the mowed downoplsts Red
Mammoth and SK Red Bounty had surpassed the average height of the uncut plots. The mowed down
Nova and Prelude plots remained slightly shorter than the uncut Nod&Paelude plots.

In regard to Raspberry yields (table 2), most of the mowedrdplets did not produce fruit in 2019. The
exception was the Prelude variety plots that produced as much in the final (September) production
phase, as the uncut Prelude plotislct that time. The uncut Prelude plots exceeded the cut prelude

plots in oveall yield, because the cut plots did not produce any fruit throughout July and August.

Total yield for cut and uncut rows indicate that Prelude was the highest yielding c\ltiita total
average yield in uncut plots = 7768 @), followed by Nova (58 8KgRed Bounty (4150 g), and SK Red
Mammoth (2359 g).

The SK Red Mammoth and SK Red Bounty cultivars suffered more signifiédhttan the other
cultivars, and took lorgy to recover from that damage. Prelude had significant early and late yield
advantages over other cultivars, and was a more consistent producer over all plots (compared to the
other cultivars tested in the demonstration).
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Table 2: Raspberry yield 2019

Raspberry Harvest 2019

Date picked 16-Jul 23-Jul 30-Jul 6-Aug| 13-Aug | 20-Aug | 28-Aug 12-Sep| 19-Sep
Variety Plot weight (g) (g) (g) (g) (g) (g) (g) (g) (g)

SK Red Bounty

SK Red Bounty 7 130 549 1368 1280 696 227

Prelude 8 2850 368 1650 120 89 642 548
Cut Plots below:

Prelude 9 483 468
Nova 10

SK Red Mammoth 11

SK Red Bounty 12|

SK Red Bounty 13

SK Red Mammoth 14

Prelude 15 626 373
Nova 16

Prelude and Nova had similar average Brix readingsfly 12% Brix), but Prelude was more
consistent. SK Red Mammoth and SK Red Bounty achieved 12 % Brix at the middle of July, but in earlier
and later harvest periods they weless sweet (averaging roughly 9% Brix).

Prelude also consistently had the largésit size at roughly 3.7 grams/fruit; followed by Nova at 3.5
grams/fruit, SK Red Mammoth at 3.3 g/fruit, and SK Red Bounty at 3.0 g/fruit.

Final Discussion

The demonstratin was most informative with regard to plant responses to the cut and burn

treatments. Saskatoon responses were very uniform, but could have benefited from a longer and hotter
burn. Apogee and control treatments did not work as well as might have bgedhsith too much
uncontrolled growth occurring. In Cherry the response wadlaino Saskatoon berry but slightly less
vigorous. The slightly more subdued response might be superior for the lbemgerow control

outcomes desired for mechanical hartiag of cherries. 2020 will be instructive with regard to

productivity responsesbut that is outside the timeline of this demonstration.

In regard to raspberry, all varieties are capable of being mowed, but no production can be expected
from standard culivars in the same year the plants are mowed. All raspberriestablished theow

and were roughly as tall as the uncut rows by the end of the production season. The raspberry cultivar
Prelude shone in this demonstration because it did produce fruliénsme year, making it a more

highly promising candidate for employing this veed labour raspberry patch management technique.

Growers who are questioning how to manage seriously overgrown orchard rows and raspberry patches,
should consider employing ¢hcut and burn technique to reduce lotgym labour expense and
promote plant rguvenation.

Plots will continue to be analysed in 2020 to further determine the-bestefit of employing this
rejuvenation strategy.

Research and Demonstration Program Report 2019



Acknowledgements
The project leadsvould like to acknowledge the following contributors:
1 Angela Stoppler, ICDC Actingrtitultural Research Technician, for project implementation and
plot maintenance
ICDC staff for assisting in setup and field work
The Saskatchewan Bsupporsfarthgse projectsAvgs feattirad intall r e’
communications and at grower events
1 The project was promoted by the Saskatchewan Fruit Growers Association as well as by SMA,
CSIDC, and ICDC staff

T
1

Irrigation Crop Diversification Corporation



Demonstration of Advanced Dwarfing Apple and Pear
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Project Objective

Theobjective of this project was to demonstrate superiority of advanced dwarf rootstock selections
compaed to dwarf apple industry standards Ottawa #3 (Ott 3), Vineland #3 (V3), as well as to regular
pear rootstock. This project will subsequently allowfédure demonstration of superior apple and

pear (scion wood) cultivars bred by the University of Satlewan Fruit Research Program. The fruit
scion wood will be grafted onto dwarfing apple/pear rootstock in Spring/early summer 2020.

Project Background

The use of dwarfing apple and pear rootstock is beneficial because it reduces the juvenile phase of
apples and pears, so they start producing fruit at 3 or 4 years versus 10 years of age. It allows more trees
per unit area, can improve winter hardinessdaallows for a greater range of disease resistance. It also
makes harvest operations more efficieradause plant structure can be better controlled. The

advanced dwarfing apple and pear rootstock selections have been grown outside Saskatchewan; but
havenot been grown, assessed, or budded to hardy scion wood in Saskatchewan.

The Saskatchewan industnastlards, Ott 3 and V3 dwarfing rootstocks have various negative attributes
that make them less than ideal for commercial apple producers. Ott 3 is tkewidely used cultivar,

but is quite susceptible to fire blight damage and possibly Rapid Apple®é@KD). V3 has marginal

yield efficiency, scion wood compatibility, and fire blight resistance. The advanced selections may have
superior disease regance, cold hardiness, dwarfing effect (expressed as a percentage when compared
to standard trees), son wood compatibility, and production efficiency. Successful grafts between scion
wood and dwarf rootstock can be measured for rootstock/scion wood atibitity, not all scion wood

is equally compatible with all varieties of rootstock. This projedtprilvide rootstock information to

support efficient and vigorous scion wood growth, and lead to earlier fruit production.

In regard to pear rootstock; thfeatured selections may offer superior hardiness, disease resistance,
compatibility, and dwarfing dracteristics.

Project Plan
Plotswere planted in groups of 6 dwarfing rootstock per plot (of the same genotype) randomized within
3 orchard rows. Ploteere randomized within the row, with every row having a different randomization.

Research and Demonstration Program Report 2019



All plots were meased for average height, disease incidence, establishment success, and winter
hardiness. Future assessments will include: graft compatibility with scion welections, impact on
scion wood juvenility phase, impact on yield, impact on scion wood winteliess, and impact on
scion wood disease susceptibility.

Dwarf Apple Rootstock Attributes:

Ottawa 3 (Ott #3): was released in 1974 by AAFC Ottawa becauisewas very cold hardy.
M. 9 and “Robin” crab. T thandasge M.8 buGhottea tvean M26. lar e s | i g
induces early bearing and is resistant to collar rot; but is susceptible to fire blight, and woolly apple
aphid.Ottawa 3 (although available for many years) has not been popular with the nursery industry.

Young sbol beds produce few saleable liners, although as stool beds age they become more productive.
Ottawa 3 is also very susceptible to apple mosaic virus.

Vireland #3 (V 3): is slightly smaller than M.9 but yield and yield efficiency is similar. It was bred at
Vineland Research Station in Ontario from a Kerr crab x M.9 and was selected frompadipeated

hybrids. It is very cold hardy and somewhat resistarfire blight. It was included in the 1994 {440

dwarf apple rootstock trial at 9 locations in Nomerica. After 10 years, trees on V 3 were smaller

than trees on M.9 (about 20 to 25% of standard size). Tree survival was very good. Trees produced few
root-suckers and burr knots. At most locatiotrees had lower cumulative yield than M.9.

Budagovsk ( Bud 9): was selected from a cross between
Russia. Bud 9 (or B.9) has been widely tested throughout thdtlisSlightly more dwarfing than M.9

and is slightly more productive. Other traits of note: Verglyeprecocity; very winter hardy; little

suckering; requires support; adapted to wethined soil; very resistant to crown rot; and is more fire

blight resistant than M.9.

EMLA 26: was bred at East Malling frorOMnd M16 (Metziner Ideal). It createsees that are about

40 to 45 percent the size of a standard apple tree. It needs some support in early years, but could be
seltsupporting in later yearEEMLA 26 is very early, heavy bearing, and is not as sensitive to mineral
deficiencies as many rootstks. It is very adaptable for close plantings and double rows; but it is
susceptible to collar rot and some races of Fire Blight.

Geneva 41: Dwarfing rodtsck resulting from a cross between M.27 x Robusta 5 crabapple and
introduced by the New York State rikailtural Experimental Station, at Geneva NY. G.41 is highly
resistant to fire blight and phytophthora and it appears to be tolerant of replant disgsiR®). Other
traits of note: Early bearing; winter hardy; very little suckering, requires tree support

Geneva 210 (G 210): is a sefiarfing rootstock that is resistant to fire blight (Erwinia amylovora) and
crown rot (Phytophthora spp.). It is a hybfidm a cross between Ottawa 3 and Robusta 5, and is larger
than Ottawa 3 but smaller than RobustatisIsimilar in size to Malling 7 but more productive and
precocious.

Geneva 214 (G 214): i's a cross of Rdreasentas 5 x Ottt
rootstock need to be supported and produce a tree abou3300 size of seedling witlhger and

precocity similar to M.9 Nic.29 and M.26. Trees are more productive than those rootstock, and have

better cold hardiness. It is also resistanffit@ blight, Phytophthora root rot, and wooly apple aphid.

Geneva 890: is another selection from ass between Ottawa 3 and Robusta 5. It is a stwarfing
rootstock (about 5860% size of standard); and is resistant to fire blight (Erwinia amylovwooayn rot
(Phytophthora spp.) and woolly apple aphid. It displays good cold hardiness. Tree sppexaegely
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the same as M.7 to MM.106 but with yield efficiency similar to M.9. (higher and earlier production).
Rootstock was released for use as a s@nding tree for processing orchards or to be used with weak
scion cultivars.

Geneva 935: Dwarf rodtsck resulting from a cross between Ottawa 3 x Robust 5 crabapple and
introduced by the New York State Agricultural Experiment Station, Geneva NYofTnaits include:

early bearing; winter hardy; moderate suckering; requires support; very productaleadapted to

most soils; highly resistant to crown rot; highly resistant to fire blight. Dwarfing effect is similar to large
M.9.

Geneva 969: another (@wa 3 x Robusta 5) serdivarfing rootstock that is resistant to fire blight,
crownrot,andwoollyppl e aphid.. with good cold hardiness. It
similar to M.7 at about 455% of standard. The rootstock produces fewtraackers or burr knots. It is

suggested for trial to growers desiring a freestanding tree (in the).USA

Pear Rootstock Attributes:

The OHXxF pear rootstocks were bred by Ohio State University Professor F.E. Reimer. The OH moniker
stems fr om “seindllinbloowhere a fite hlight resistant, seifertile dwarf pear was
selected from Bartlettae dl i ngs. “F” stands for Farmingdale 1|1/
another disease resistant dwarfing Bartlett seedling was found; but this sgesls selfertile. OH and

F were crossed (“x") by L. B r o btkesistantf seHertilee gon, and
vigorous, had good cold hardiness, and ranged between 60 to 70 per cent of standard Bartlett pear

seedlings.

OHXxF 87: Outstaling semivigorous clonal stock. Excellent anchorage. Tolerant of soil diseases. Very
resistant tofire blight. Tolerant of low temperatures. Induces early, heavy production.

OHxF 97: OHXF 97 is very winter hardy, provides good anchorage, supédieffigiency (but is less
precocious than OHxF 870, and superior fire blight resistant. It is pnodeictive than standard
Bartlett seedlings.

OHXxF 333: Somewhat more dwarfing than OHxF 87, with similar resistances. Some report that fruit size
is smdler, but this may be due to excessively heavy fruit set. It is less precocious than the other two
varieties.

Ussurian Pear: Also known as “Harbin Pear?”. It i
northeastern Asia. This species is also amongrbst fire blight resistant of the Pyrus species. The

largest tree in North Dakota is 29 feet tall wiatcanopy spread of 24 feet. In Saskatchewan, it averages

less than 20 feet tall.

Demonstration Site

This project was located within the friotchard at the Canad8askatchewan Irrigation Diversification
Centre (CSIDC) near Outlook. The CSIDC orchaadBnadwell Orthic Dark Brown sandy loam soil, pH
8.4.

Results

In regard to apple rootstock, the most vigorously growing varieties were Budagévavg. height 70
cm), EMLA 26 (avg. height 66 cm), and Geneva 969 (avg. height 78 cm). For all rootgtdskdesi
Table 1.
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Geneva 41 (avg. height 56 cm) was average with respect to growth, but was stronger than Geneva 214
that is typically withirthe same height class. Geneva 214 (avg. height 46 cm) was less vigorous than
Geneva 41 and experienced somenpldeath in one of its plots.

V3 rootstock was propagated via tissue culture, and was perhaps at a disadvantage in height due to
typical juvenity that is often retained by tissue culture propagated plantlets. Average height of V3
rootstock was 54 cm, wtl corresponded well with average Geneva 41 height.

Ott 3 was also propagated via tissue culture, and did not get established as early #setheanieties.
So, it's 23 cm average height (that wdisstruehe short
genetic growth potential (that should be closer to Geneva 41 and V3).

Geneva 210 and Geneva 890 appeared to be less consistenbdy pdapted to Saskatchewan

conditions. Geneva 210 averaged 37 cm in height but had close to 50% plant losga 880 averaged

57 cm but roughly 50% of the plants suffered chlorosis, and were short (avg. 33 cm) whereas those that
were not weak minor nutent absorbers, were taller (avg. 84 cm).

Geneva 935 rootstock averaged 40 cm in height, and there were 2paats in one of its plots. This
variety seemed to branch in clusters from the bottom and perhaps this reflects less hardiness (or frost
damagethat killed the majority of the top growth). It also succumbed to iron chlorosis to a limited
extent. The reslis are somewhat inconsistent with the findings from studies conducted in the USA.
Unlike in the USA, Budagovsky 9 grew more vigorously thahwagsties (perhaps due to strong

winter hardiness and high pH soil tolerance) placing it in a growth catedpoye Geneva 890. Geneva
210 and 935, were shorter than what was anticipated, but this may relate to poor nutrient absorption
related to high pHsoil intolerance with associated mierautrient absorption challenges.

EMLA 26 and Geneva 969 grew surprisinglf and appeared to be quite hardy (Winter 2019/2020 will
provide more insight regarding their hardiness).

Aside from Iron Chlorosis causkey high pH soil conditions, no other obvious disease symptoms were
observed. Itis possible some of the plaifiat died in Geneva 935, 210, and 214 plots were susceptible
to fire blight, but there may be unrelated reasons for their weakness: poor esitadéint, weak stock
plants, pH sensitivity, et cetera.

Table3: Dwarf Apple and PearoBtstock Average Height 2019
Dwarf Apple and Pear Rootstock Average Height

Plot # |South West Plot # Plot # North West
Row 1|Avg. Height cm 2|Avg. Height cm 3|Avg. Height cm
14|0tt 3 20 28[V3 60 42|Ussurian Pear 36)
13 27|Ussurian Pear 36 11V 3 41
12 26|Geneva 41 52] 40
11|Geneva 41 67 25|Geneva 210 32] 39
10| Geneva 935 37 24|0tt 3 24 38|0tt 3 2
9|Geneva 210 23|Geneva 935 40 Geneva 969
8 22|Geneva 969 86
7|Geneva 214 Geneva 41 50
6| Geneva 969 84| 34|Geneva 214 49
5|Ussurian Pear 34 33|Geneva 935 44
44v3a 60 18(Geneva 214 46| 32|Geneva 210 38
3|OHXF Pear 87 95| 17|OHXF Pear 333 72 31|OHXF Pear 97 53
2|OHXF Pear 97 62| 16{OHXF Pear 97 70| 30|OHXF Pear 87 66
1|OHXF Pear 333 90 15{OHXF Pear 87 78] 29|0OHXF Pear 333 84|
South East North East |
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In regard to pear rootstock, OH8F3 3 was tall est with an average hei
significantly different than OHxF 87, that averaged 80 cm. Cultural or establishment dynamics could

account for a slightifference in average height; the bottom and top growth for OHxF 8&wlestinct

with the bottom being compact and deep green leaved (whereasgtapvth was lighter green and far

leggier). OHxF 97 was significantly shorter than the other OHxF varietieawdtverage height of 62

cm, which is inconsistent with USA studidsane OHxF 97 is typically taller than the other varieties. The

weak OHXF 97 growth may correspond with poorer hi
leaves were more chlorat.

The shortest pear in the demonstration was the Ussurian that @est&5 cm in height. It is known to

be the shortest of pears, but the plants used in this project were also disadvantaged because they were
sourced from a company that propagates thank via tissue culture (unlike the other pear varieties).
Ussurian wa unigue with purple colored veins and upper stem.

All pear varieties appeared to be susceptible to Leaf Spot, but the symptoms were not significant
enough to cause economic loss orsignificantly impact growth. Tolerance of high pH soil and the
associted inability to absorb some micronutrients (mainly chlorosis) may cause differences in
overwintering (impact hardiness) for the 2019/2020 winter period. To date, hardiness appears to be
similar.

Final Discussion
It is recommended that this project betexided into 2020 (with other project data collection in
2020/2021 for scion wood growth characteristics, et cetera).
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TECHNOLOGY TRANSFER

CSIDC Irrigation Field Day and Tradeshow, July 11

1
T

1

Joel Perw Irrigated Canol&roduction Survey
Cara Drury Horticulture Trials, Crops with Opportunities and Irrigated Beet Cultivar
Demonstration

Garry Hnatowich-4R N Fertilizer of Winter & Spring Wheat, Farm Saved Seed vs Certified Seed,
Fall Rye N Fertilization, Wheat Seedia¢eR: Row Spacing Effect ¥veed Density, Spring
Wheat Soil & Fertilizer N Response

Dry Bean Field Tour, Riverhurst, July 27

1 Gary KrugerlCDC Dry Bean Project Overview

Conservation Learning Centre Field Day, July 18
9 Cara Drury Irrigated Beet Cultivabemonstration

Riverhurst Bean Festival
9 Tradeshow Booth

Workshops
1 Growing Corn: From Seeding to Feeding, Outlook, March 21st
9 Joel Perulrrigation Scheduling and Crop Water Use of Corn
1 Gary Kruger Enhanced Efficiency Nitrogen Fertilizers for Irrigation
1 GarryHnatowich— AgritARM Agronomy Update, Dry Bean Production, Jan. 17
1 Garry Hnatowich- SeCan Soybean Expo, Soybean Production in SK, Jan. 30
1 Garry Hnatowichk Guest Lecture, U of S, Feb. 14
1 Garry Hnatowick- WARC Crop Opportunities, March 13

Irrigation Maragement workshop, Outlook, March 27th

1 Joel PertAIMM Alberta Irrigation Management Model Demonstration
1 Gary Kruger Irrigation Scheduling Methods and Tools
1 Kelly FardenReclamation and Water Management of Saline Soils

Crop Diagnostic SchoelScott—July 2324

1 Joel PeruApps for Farmers and Agrologists station
9 Gary Kruger Dry bean inoculant and N Fertilization DemonstratRosters
1 ICID ConferenceGary Krugef Specialized Nitrogen for Irrigated Canola (Brassica napus) in
Saskatchewan
Publications
1 Crop Varieties for Irrigation, January
9 Irrigator, March- Horticulture trial ventures into value added processin@ara Drury
1 Nitrogen Efficiency Enhancer Fertilizer for Irrigatiédary Kruger
9 Irrigated Corn for Silage or Grazingravis Peardon
1 Irrigated Wheat Survey Results and Going Forwaldel Peru
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1 Saskatchewan Agricultural Hall of FarfRoger Pederson
9 Irrigator, November ICDC Research and Developme@arry Hnatowich
9 Disease Management of Dry Beanrs$ary Kruge
1 Fababean: Diversification Crop for Lake Diefenbaker Irrigation Area in 2620 Kruger
f Learn about | CDC' s ResearcdelPerm t heir new YouTu
T 1CDC’s Horti-<Carhbrury e Progr am
1 2019ICDC Research and Demonstration Repdftairch
Presentations
Joel Peru
1 2019 SIPA/ICDC Conferen@918 Irrigated Canola Survey, December 3
GaryKruger
1 2019 SIPA/ICDC Conferen@919 Irrigated Canola Survey, December 3
Cara Drury
1 2019 SIPA/ICDC Confereaéepansion of the Pickling Cucumbedustry in Saskatchewan,

December 3
1 2020 SVGA Annual Conference and ABkMonstration on Beet Varieties andenstration
of Crops with Opportunities, January 2020
Garry Hnatowich
1 2019 SIPA/ICDC Conferend€DC Research Program Overview

Crop Production Newsletter
Joel Peru
9 Crop Production News #1 Crop Walks Return for 2019
1 Crop Production News #&hportance of Irrigation Scheduling 2019
T Crop Production News #6 | CDC’s Youtube Channel

GaryKruger
9 Crop Production News #4Alternative control products fawhite mold and bacterial blight in
irrigated dry bean

1 Lake Diefenbaker Development Area Crop@ugvey (Joel Peru, Gary Kruger)
9 2018 Irrigated Canola Survey (Joel Peru, Gary Kruger, Cara Drury)

Social Media
1 Weekly Crop Water Use updates
T Twitter
1 YouTubeV/ideos
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ABBREVIATIONS

AAFC Agriculture and Agifood Canada

ac acre or acres

ACC Alberta CorrCommittee

ADF  Agriculture Development Fund

ADOPTAgriculture Demonstration of Practices and Technologies
(Canadian Agricultural Partnership Progjam

AIMM Alberta IrrigationManagement Model

bu bushel or bushels

CCC Canola Council of Canada

CDC CropDevelopment Centre, University of Saskatchewan

cm centimetre

CSIDC CanadaSaskatchewan Irrigation Diversification Centre

DM  dry matter

FHB Fusarium head blight

GPS Global Positiommg System

ICDC Irrigation Crop Diversification Corporation

ICID Internationd Commission on Irrigation & Drainage

L litre

Ib pound or pounds

m metre

MAFRI Manitoba Agriculture, Food and Rural Initiatives

mm  millimetre

SPARCSemiarid Prairie AgriculturaeBearch Centre

SVPG Saskatchewan Variety Performance Group

t tonne

TKW thousand kernel weight

WGRF Western Grains Research Foundation

The Irrigation Saskatchewan websitehétp://irrigationsaskatchewan.cm is designed so that site

visitors have access to irrigation topiesated to ICDC, SIPA and the Ministry of Agriculture. The site
directs visitors to an ICDC subsection, a SIPA subsection, and a link to the irrigation section of the

Saskatchewan Ministy of Agri cul ture’ s

website.

The ICDC section includes ICDC repousligations, and events, as well as links to information relevant

to irrigation crops.
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ICDCPUBLICATIONS

ICDC Research and Demonstration Program Repettiled descriptions of the pjects undertaken
each year.

Irrigation Economics and Agronomiésh annual ICDC budget workbook designed to assist irrigators
with their crop selection process. Irrigators can compare theifasm costs and productivity rative to
current industry pricescosts and yield#\ copy of the workbook is available in an excel format on the
ICDC website

Crop Varieties for IrrigatiorA compilation of yield comparison data from irrigated yield trials managed
by ICDCIt is useful aa guide for selecting crop vaties suitable for irrigation.

Irrigation Scheduling ManuaProvides technical information required by an irrigator to effectively
schedule irrigation operations for crops grown under irrigation in Saskatchewan.

Irrigated Alfalfa Production in SaskatchewaRrovides technical information regarding the production
practices and recommendations for irrigated alfalfa forage production.

Irrigator A semiannualnewsletterproviding irrigators with updates from ICDC

Management of Irrigated Dry BeanThis factsheeprovides a comprehensive overview of agronomic
management requirements for producing dry beans under irrigation.

Corn ProductiorThis factsheet provides information on corn heat units, variety selectioraand
overview of agronomic management requiremefds producing grain, silage and grazing corn under
irrigation in Saskatchewan.

Copies of these and other | CDC publications are
Branch office in Outldg SK, ICDC office or on the ICDC website at/fitigationsaskatchewalficdc.
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