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VISION

Through innovation, the Irrigation Crop Divédrsation Corporation
stimulates and services the development and expansion
of sustainable irrigation in Saskatchewan.

OBJECTIVES ANBURPOSES dEDC

a) toresearch and demonstrate to producers and irrigation districts profitable agronomic
practices for irgated crops;

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

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

d) to cooperate with the Minister in promoting and developing sustainable irrigation in
Saskatchewan.

CONTACT

Irrigation Crop Diversification Corporation

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

Development Area| Term Expiry
Director Position Irrigation District Represented (current term)
Jay Anderson Chairman SSRID LDDA 2017 (2nd)
Anthony Eliason | Vice Chairman Individual Irrigators | Non-District 2018 (1
Kevin Plummer Director Moonlake NDA 2017
David Bagshaw Director Luck Lake SEDA 2016 (2nd)
Paul Heglund Director ConsuiNashlyn SWDA 2017 (1st)
Nigel Oram Director Grainland NDA 20172
Greg Oldhaver Director Miry Creek SWDA 2017 (29)
Joel Vanderschaaf| Director SSRID SIPA representativel ~ Appointed
Aaron Gray Director Miry Creek SIPA representativel  Appointed
Kelly Farden Director N/A SA representative Appointed
Penny MGl Director N/A SA representative Appointed

L pursuant to Bylaw 7Kevin Plummerwas gpointed to a one year term
2 pursuanto Bylaw 7, Nigel Oram was appointed to a one yean

The four Development Areas (DA), as defined i€ D g@asvs are:

Northern (NDA),

South Western (SWDA),
South Eastern (SEDAand
Lake Diefenbaker (LDDA).

ICDC Directors are elected Wistrict Delegatesvho attendhe annualmeeting.Each Irrigation
District is entitled to send one Delegate per 5,000 irrigated acres or part toetemtinnual

meeting Two Directors are elected from LDDA, two from SWDA and one each from NDA and

SEDA. Nondistrict 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 thierigation Act, 1996 the majority of the ICDC board must be comprised

of irrigators
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FIELD CROPVARIETY TRIALS201 7

Irrigated Field PeaRegional Variety Trial

Funding
This project was funded by the Irrigation Crop Diversification Corporation and the Saskatchewan Variety
Performance Group.

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

Organizations

9 Irrigation Crop Diversification Corporation (ICDC)
1 Saskatchewan Variety Performance Group

Objectives

The objectives of this study were to:
(1) Evaluate experimental pea lines pursuantégistration requirements;
(2) Assess entries for suitability to irrigated production; and
(3) UpdateL / 5 d@nsualCrop Varieties for Irrigatioguide.

Research Plan
Pea Regional variety trials were conducte@aingle locatiofin the Outlook irrigation eea. Thesite
and soil type are as follows:

CSIDC Oftation: Elstow loam(Pederson)

Pea varieties were tested for their agronomic performance under irrigation. The CSIEX&YOHf site
was seedean May B. Plot size was 1.5 m x 4 m. All plasaived35 kg BOs/ha as 1251-0 as a &le
bandedapplication andNodulatorgranular inoculant at a rate &.7kg/ha as a seed place application
during the seeding operation. Weed control consisted of a springplang soil incorporated application
of granular Edge (ethalfluralin) and a pesnergence application tank mix of Odyssey (imazamox +
imazethapyr) and Equinox (tepraoxydim). Supplemental hand weeding was condsateguired The
trial wasarranged in a randomized complete block design wltteé replicates.

Thirty-sixpea varieties representinggven market classes were evaluatedd17. Fourteenregistered
varieties andhree unregistered entries were Yellow pea market cléss registered and two
unregistered were Green market clagsp registered Red cotyledon entries, twegisteredMaple
varieties,two registered varietiesn the Maplemarket class, one registered Dun market class variety
and oneunregisteredentry in an exploratory class CDC has designated as wrinkled
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Results

Varieties includd in the trial were as follows

Yellow Market ClassCDC Golden, Aggz, AAC Ardill, AAC Carver, AAC Lacombe, CDC Amarillo, CDC
Athabaska, CDC Canary, CDC Inca, CDC Meadow, CDC Pluto, CDC Saffron, CDC Spectrum, Hyline, CDC
35255, MC 4064, P0520116.

Green Market ClassAAC Comfort, AAC Radius, AAC Royce, CDC Greenwater, CDC Limerick, CDC
Patrick, CDC Raezer, CDC Striker, CDC Spruce, CDC Tetris, -8PC822299.

Red Market ClassRedbat 8, Redbat 88

Maple Market Clasg AAC Liscard, CDC Blazer

Dun Market Class CDC Dakota

Forage Market ClagsCDC 3542

Wrinkled Market ClassCDC 414@

Unfortunately this trial was lost to a severe hail storm on Rilyand no conclusions can be made.
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Western Canada Irrigated Cano la Co-operative Trials
XNL1 and XNL2

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 Weskern Canada Canola/Rapeseed Recommending Committee
1 Canola Council of Canada

Objectives

The obijectives of this study were to:
(1) Evaluate crop varieties for intensive irrigated production; and

(2) UpdateL / 5 @ngualCrop Varieties for Irrigatioguide.

Research Plan

The canola coperative trials were conducted on an irrigated siteBabderick(G. Pederson Twenty-

one canola hybrids were evaluated é@ach XNL1 an’NL2 trialscheck varieties 45H29 and 5440 where
included each trial. Trials were seedeatllay 0. Plot size was 1.5 m x 6 m. The seed was treated
with Helix XTra (thiamethoxam, difenoconazole, metalaxyl & fludioxonil) for seed borne disease and
early season flea beetle control. Supplemental nitrogen fertilizernsaapplied & soil sam@ analysis
indicated 221kg N/haavailable soil N to 60 cm (100 kg N/ha had been applied the previoas&H0-

0), phosphorus a5 kg BOs/ha, as 1251-0, sidebanded at the time of seeding. Weed control
consisted of a prglant soil incorporated agjation of granular Edge (ethalfluralin) and a post
emergent tankmix application of MusteTossN-Go(ethametsulfuronmethyl) and Poast Ultra
(sethoxydim) andgupplemented by periodic hand weeding.

Bothtrials where swathed on Augu8i and combinedn Septemberl 1.

Results

Both trials wereseverelydamaged by a hail storm event occurrioigJuly 20 As per contractual

agreements the Canola Council was informed, and usually the trials would be abandoned. The Canola
Council requested that the trialse maintained and harvested out of scientific curiosity, however the

yield data obtained is unusable for registration purposes. Yield data presented below in Tables 1 & 2 is
merely for posterity and record keeping purposes. No further discussion witidvéded.
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Tablel. Yield and Agronomic Data for the Irrigated Canola Cooperative Trial XR0117,

Test TKW First
Yield Qil Weight | (gm/1000| Height | Flower | Maturity
Entry (kg/ha) (%) (kg/hl) seed) | (cm) | (days) | (days)

5440 1235 41.9 65.9 4.2 NC 46 NC
45H29 1351 44.7 63.8 4.1 NC 46 NC
XNL1c 3 997 42.7 63.8 4.3 NC 47 NC
XNLIg 4 1507 45.1 64.9 4.0 NC 48 NC
XNLIc 5 1170 46.3 64.0 4.1 NC 44 NC
XNLI 6 1384 43.0 62.8 4.1 NC 46 NC
XNLIc 7 1711 42.8 44 .4 4.0 NC 45 NC
XNLIc 8 1421 45.3 66.5 4.3 NC 46 NC
XNL1c 9 1036 44.6 59.8 4.6 NC 47 NC
XNLI1c 10 1199 44.0 64.3 4.2 NC 47 NC
XNLI¢ 11 1432 42.9 63.3 4.6 NC 47 NC
XNLI¢ 12 1413 44 .4 65.1 45 NC 47 NC
XNLIc 13 1222 445 64.7 4.3 NC 46 NC
XNLI¢ 14 1556 44.7 63.6 4.7 NC 47 NC
XNLI¢ 15 1356 47.5 63.4 4.6 NC 46 NC
XNLIc 16 1382 43.7 62.1 4.7 NC 46 NC
XNLI¢ 17 1295 41.6 64.1 4.6 NC 48 NC
XNLI1¢ 18 1185 44.0 64.9 4.1 NC 45 NC
XNLIc 19 1408 46.9 64.3 3.9 NC 48 NC
XNLI1¢ 20 1120 46.3 63.5 4.3 NC 48 NC
XNLI¢ 21 1526 43.7 64.7 4.1 NC 47 NC

LSD (0.05 276 2.6 12.0 0.3 1.3

CV (% 12.6 3.6 11.5 3.9 1.7

NC= NotCollected
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Table2. Yield and Agronomic Data for the Irrigated Canola Coo

perative Trial XA0LY,

= TKW First
Yield Qil Weiht | (gm/1000 | Height | Flower | Maturity
Entry (kg/ha) (%) (kg/ht) seed) (cm) (days) (days)

5440 1192 41.7 65.4 4.0 NC 46 NC
45H29 1141 45.0 63.8 4.0 NC 45 NC
XNLZ; 3 886 43.9 64.1 4.0 NC 47 NC
XNLZX 4 1731 46.0 65.2 3.9 NC 47 NC
XNLZ 5 1103 44.9 64.5 4.1 NC 44 NC
XNLZ; 6 1082 43.5 63.2 4.0 NC 46 NC
XNLZ 7 1410 43.5 63.2 4.1 NC 45 NC
XNLZ; 8 1169 445 62.5 4.1 NC 47 NC
XNLZ; 9 1223 46.5 61.5 4.4 NC 45 NC
XNLZ 10 1163 45.9 65.0 4.5 NC 47 NC
XNLZ 11 1505 45.4 65.5 4.2 NC 47 NC
XNLZ 12 137 45.7 65.4 4.2 NC 48 NC
XNLZ 13 1222 45.1 64.9 4.0 NC 47 NC
XNLZ 14 1113 45.9 65.0 4.3 NC 47 NC
XNLZ 15 1497 43.9 65.6 4.2 NC 48 NC
XNLZ 16 1344 45.1 65.1 3.8 NC 47 NC
XNLZ 17 1501 43.7 65.7 4.1 NC 47 NC
XNLZ 18 1141 42.9 65.4 4.0 NC 49 NC
XNLZ 19 1533 43.7 64.9 4.1 NC 46 NC
XNLZ 20 1509 44.3 65.3 4.4 NC 47 NC
XNLZ 21 1276 45.2 65.4 4.1 NC 48 NC

LSD (0.05 332 NS 0.9 0.3 1.6

CV (% 14.7 3.6 0.8 3.9 2.1
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Irrigated Canola Performance Trial

Funding
This project was fundebly the Canola Council of Canada.

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

Organizations

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

Objectives

The objectives of this study were:t
(1) Evaluate experimental lines and registered canola hybrids for regional performance;

(2) Assess entries for suitability to irrigated production; and
(3) UpdateL / 5 d@nsualCrop Varieties for Irrigatioguide.

Research Plan

The irrigated canola performaadrial was conductedn rented land owned by G. Pederson and located
approximately 16 km fror@SIDC. Canola varieties were tested for their agronomic performance under
irrigation. FourClearfieldthree Liberty andfifteen Roundup tolerant canola hybsdvhere evaluated in
2017 Seeding date was Ma®.1Plot size was 1.5 m x 6.0 m, varieties were blocked into their
respective herbicide tolerance grouping for purpose of comparison and appropriate post emergent
herbicide applications. The seed was tezhtvith Helix XTra (thiamethoxam, difenoconazole, metalaxyl
& fludioxonil) for seed borne disease and early season flea beetle control. Supplemental nitrogen
fertilizer was applied at22 kg N/ha as32-0-0 applied the previous falland phosphorus &5 kg

P.Os/ha as 1251-0 side-banded at the time of seeding. Weed control consisted of post emergent
applications of the appropriate herbicide per herbicide tolerant entries. Clearfield entries received an
application of Odyssey (imazamox + imazethapyr) maided with Equinox (tepraloxydim) and Merge
adjuvant. Liberty Link entries received an application of Liberty 150SN (glufosinate ammonium) tank
mixed with Centurion (clethodim) and Merge adjuvant. Roundup Ready entries received an application
of RoundUp (glyphosate). All herbicide applications occurred on 20ne

Unfortunately, this trial was lost to a severe hail storm on July 27 and no conclusions can be made.
However the trial was maintained out of curiosity.

Varieties were swathedugust 3 and harvested September 11

Results
Due to the hail event no conclusions can be drawn from these results.
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Tablel. Yield and agronomic datfor the2017Irrigated Canola Performance Trial.

Lodge
Test TKW First rating

Yield | Oil | Weight | (gm/1000 | Height | Flower | Maturity | (1=erect;
Variety | Type| (kg/ha) | (%) | (kg/hl) seed) (cm) | (days)| (days) 5=flat)
Clearfield-tolerant
5545 CL HYB [ 1423 [44.3]65.1 4.4 NC NC NC NC
46H75 [HYB [ 1385 [44.8|62.9 4.4 NC NC NC NC
CS 2200 HYB | 1244 |144.8164.6 4.4 NC NC NC NC
PV 200 |HYB 11601 ]44.1{64.3 4.5 NC NC NC NC
Liberty-tolerant
5440 HYB [ 1121 [43.6]65.1 4.2 NC NC NC NC
L241C |HYB | 1477 42.2{64.7 4.5 NC NC NC NC
L252 HYB [ 1565 |45.0] 65.6 4.5 NC NC NC NC
Rounduptolerant
6074 RR HYB | 1248 |43.4|64.8 4.1 NC NC NC NC
6076RR| HYB | 1037 |43.4]|64.3 4.3 NC NC NC NC
6080 RR HYB | 1124 |44.8]|63.3 4.2 NC NC NC NC
CS2000{ HYB | 1208 [43.7]64.1 4.2 NC NC NC NC
CS2100) HYB | 1753 |145.3165.2 4.3 NC NC NC NC
Viz21 HYB [ 1427 |44.2|163.4 4.4 NC NC NC NC
PV 540 |HYB | 1316 |43.7(63.8 4.2 NC NC NC NC
PV 581 1395 |44.0(63.6 4.6 NC NC NC NC
74-44 HYB [ 1296 |45.5|64.6 4.2 NC NC NC NC
DL 15121 HYB | 1159 143.8(64.7 4.4 NC NC NC NC
DL 1630 1408 |43.7[64.6 4.4 NC NC NC NC
DL 1634 1055 |43.2(64.4 4.3 NC NC NC NC
45H33 | HYB [ 1365 |42.7]|63.6 4.3 NC NC NC NC
45M35 | HYB [ 1730 |46.0|64.4 4.4 NC NC NC NC
SY4187| HYB | 1414 [45.2]|64.6 4.2 NC NC NC NC
LSD (0.05) NS 15 108 0.3
CV (%) 16.3 25 109 4.4
HYB = Hybrid

NS = Not Significant

NC = Observation Not Captured
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Irrigated Canola Variety Trial

Funding
This project was funded by ti#griculture Development Fund, Western Grains Research
Foundation and the 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) Evaluate registered canola hybrids for which ICDC has limited data;
(2) Assess entries for suitability to irrigated production; and
(3) UpdatelCD CaanualCrop Varieties for Irrigatioguide.

Every year ICDC conducts the Irrigated Canola Variety Trial. Selection of canola varieties is based upon
results obtained prior seasons through canola coop trials conducted by ICDC for the Canola Council of
Canada. Once varieties are commercially available companies are invited to provide seed of those

varieties that prior observations have shown to be agronomically suitable for irrigation production.

Companies approached for seed are also invited to geoain additional variety (registered or

experimental) of their choosing for inclusion. Results from these trials are used to update the irrigation

variety database at CSIDC and provide recommendations to irrigators on the best canola varieties suited

to irrigation conditions and will be used in the development of the annual publicatibnNR LJ #dr NA S G A S
LNNAIFGAZ2YE D

Research Plan

Two irrigated canola variety trials were conducted at two locations in the Outlook irrigation area. Each
site and soil typeare as follows:

CSIDC: Bradwell loasilty loam (Field #1)
CSIDC Offtation: Asquith sandy loam (Knapiku\

A total ofseverieencanola varieties were tested for their agronomic performance under irrigation.
Varietal selection was based upon priariety agronomic performance and solicitation of seed
companies for entries they deemed suitable to intensive irrigation production practices. Seeding dates
for the sites were: CSIDC trial #1 M&y @SIDOff-station May24. Plot size was 1.5 m x 4.0 all plots

were seeded on 25 cm rogpacing. All seed was treated by the seed suppliers for seed borne disease
and early season flea beetle contrdt CSIDQupplemental fertilizer was applied at an application rate

of 110 kg N/ha as 4®-0 and supplenental phosphorus a25 kg BOs/ha as 1251-0, all fertilizer was

side banded.At CSIDOff-stationsupplemental fertilizer was applied at an application rate30fkg

N/ha as 4€0-0 and supplemental phosphorus 38 kg ROs/ha as 1251-0, all fertilizr was side banded.
Weed control consisted of a py@ant soil incorporated application of granular Edge (ethalfluralin) and a

Irrigation Crop Divesification Corporation



postemergent tankmix application of Muster Todd-Go (ethametsulfurormethyl) and Poast Ultra
(sethoxydim) and supplemented Ipgriodic hand weedingCSIDC plots were swathed Auguatid
after proper dry down harvesteAugust30, the CSIDC Gétation trial was swathed September 1 and
combined Septembet3. Total inseasorrainfallat CSIDC from May through August Wa8.8 mm.
Total inseason irrigation at CSIM@s 162.5 mnand at CSIDC &ftation 192.5 mm.

Results

Results obtained at the CSIDC location are shown in Tatllese of the Offtation site in Tabl@, and
combined site analyses in Table@nda varietesin the CSIDC triglere notstatistically significantly
different fromeach other Median yield of varieties wa809kg/ha 68.0 bu/ac). Yields irR017were
lower than traditionally achievefbr small plot testing at this sitand attributed tothe hot
temperatures and extreme sunlight intensiyperienced through floweringFlower abortion was
noted in all plots. Disease and insects were not an issue in 2017.

Percent oil content ranged from4.7%(5545 ClL) to 48.5%6 @5M35). Median oil content of B varieties
was46.1%. Median test weight wad3.9kg/hl and thousand seed weightl gm. Hybrids CS2100 and
L230 were the first varietie® flower (10% flower)DL1512 RR and L258e last Any hybrid with days
to 10% flowering greater than 46 watstisticallylater thanthe check 5440Median days to 10% flower
was 4 days Any variety with dys to maturitygreater thanl02dayswas statistically later maturing than
the control Median days to mature for canola hybrids wi¥2 days. Plant heidb varied from the
shortest with plant height of 135 cm (CS 2100) to the tallest height of 157 cm (45H@8)ids did not
differ statistically in lodging at this location.

At the Offstationlocationvarieties did differ statistically from one anoth&l 1512 RR obtained the
highest yield, 45CS40 the lowest. Only 45CS40 differed statistically from the check variety, 5440.
Median yield of varieties wa®l87kg/ha 66.8 bu/ac).

Percent oil content ranged from 48485440 to 50.36 @5M35. Median oicontent of all varieties was
46.1%. Median test weight wat.2kg/hl and thousand seed weigBt9gm. Median days t010%
flower was 43 days. CS 2100 was the earliest to flower, L252 the lateshyBigs that flowered
within 43 days, or later than3days were statistically different than the check 54#edian days to
maturity was 98 days, hybrid 45CS40 was the earliest to mature, DL 1512 RR theHgbe&ls at this
location did not statistically differ in either plant height or lodging.

Compaison between the two site location trials found that the CSIDC trial had yaelliseedweights
significantly higher than the Gfitation trial % oil and test weights were, on average, higher at the Off
station trial Hybrids at the CSIDC trial westatisticallylonger to flower to mature, had greater plant
height and exhibited a higher degree of lodging compared to thestaffon trial.

Median days to flower was 45 days, to maturity 101 da4CS40 was statisticatiller than the

control 5440while CS 2100 and 6080 RR were significantly shorter. Hybrids did not differ in lodging
upon combined site analysis.
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Tablel. Yield and agronomic data for the0171CDC Irri

gated Canola Variety Trial, CSIDC Site.

Lodge
Test TKW First rating
Yield | Oil | Weight | (m/1000 | Height | Flower | Maturity | (1=erect:

Entry (kg/ha) | (%) | (kg/hl) seed) (cm) (days) (days) | 5=flat)
5440 3715 | 459 | 637 4.0 142 46 101 2.0
L252 4410 | 482 | 637 3.9 138 48 102 2.3
L230 4009 | 46.8 | 64.2 4.1 140 45 101 2.0
5545 CL 3531 | 44.7 | 647 4.7 144 46 104 2.5
6076 CR 3607 | 449 | 639 3.8 144 47 103 2.0
6080 RR 3480 | 45.8 | 63.1 4.0 136 46 102 2.0
CS2000 3838 | 456 | 59.8 4.2 139 46 101 2.0
CS2100 3828 | 46.7 | 64.4 4.4 135 45 102 2.3
CS2200CL| 3765 | 46.2 | 64.6 4.0 145 47 102 2.5
DL1512RR 3881 | 455 | 64.1 4.2 154 48 104 2.0
PV200CL | 4304 | 456 | 628 4.2 147 47 102 2.3
PV 533 G 3655 | 46.3 | 63.9 4.3 143 46 103 2.0
PV 540G 3887 | 455 | 634 4.0 151 46 103 2.0
PV 560GM | 4009 | 47.6 | 63.8 4.3 148 46 103 2.3
45CS40 4033 | 46.2 | 62.6 4.1 154 47 102 2.5
45H33 4273 | 46.4 | 62.6 3.9 157 47 102 2.3
45M35 3996 | 485 | 63.8 4.2 137 46 102 2.0
LSD (0.05 NS 1.0 2.4 0.3 8.3 0.7 0.9 NS
CV (%] 134 | 15 2.6 5.2 4.1 1.1 0.6 17.0

NS = Not Significant
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Table2. Yield and agronomic data for the0171CDC Irrigated Canola Varietyial, CSIDC OffStation

Site.
Lodge
Test TKW rating
Yield | Oil | Weight | m/1000| Height | First Flower | Maturity | (1=erect:

Entry (kg/ha) [ (%) | (kg/hl) seed) (cm) (days) (days) 5=flat)
5440 3100 | 459 | 65.1 3.8 123 44 99 1.0
L252 3546 | 49.1| 64.9 3.8 116 46 100 2.0
L230 3502 | 485| 64.6 3.8 117 43 97 1.5
5545CL | 3283 | 46.9 | 64.7 3.3 126 43 99 2.5
6076 CR | 3326 | 46.3| 63.8 3.9 123 43 99 1.8
6080 RR | 2874 | 46.0 | 63.9 3.8 113 43 99 2.0
CS2000 | 3102 | 48.2| 63.7 3.8 125 43 99 1.8
CS2100 | 2895 | 485 | 64.6 4.2 114 42 98 2.0
gfzzoo 3041 | 48.3| 64.4 3.9 119 45 99 13
g; 15121 3597 | 471 647 4.2 123 45 101 18
PV200Cl 3425 | 475| 64.4 3.9 120 46 100 2.0
PV533G| 3013 | 47.7| 64.2 4.3 118 43 97 2.0
PV 540G | 2961 | 46.1| 63.3 4.0 116 43 99 2.5
gg/oc;w 3362 | 48.3| 64.4 4.0 126 43 98 15
45CS40 | 2285 | 47.1| 629 4.0 129 45 96 2.0
45H33 2667 | 47.2| 622 3.8 119 43 98 2.3
45M35 3519 | 50.3| 63.7 4.0 123 43 98 1.5
LSD (0.05| 629 | 1.6 0.6 NS NS 0.9 1.9 NS
CV (%] 141 | 2.3 0.7 12.2 6.3 1.5 1.4 38.5

NS = Not Significant
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Table 3. Yield andgronomic data for the 2017 ICDC Irrigated Canola Variety T@iainbined Site
Analysis, 2017.

Lodge
Test TKW First rating
Location | Yield | Oil | Weight | (41000 | Height Flower | Maturity | (1=erect:
I Entry | (kg/ha) | (%) | (kg/hl) seed) (cm) (days) (days) 5=flat)
Trial Site
csIDC | 3895 |46.2| 635 4.1 144 46 102 2.2
CsIDG,
Off 3147 |47.6| 64.1 3.9 121 44 98 1.8
station
(O;SS')D 470 | 11| NS 0.16 6.7 0.5 0.7 NS
CV (%) 137 | 20| 1.9 9.2 5.1 1.3 1.1 28.2
Variety
5440 3408 |45.9| 64.4 3.9 133 45 100 15
L252 3978 | 48.6| 64.3 3.9 127 47 101 2.1
L230 3755 |47.7| 64.4 3.9 129 44 98 1.8
5545 CL | 3407 |45.8| 64.7 4.0 135 44 101 2.5
6076 CR | 3467 |45.6| 63.8 3.9 133 45 101 1.9
6080 RR | 3177 |45.9| 63.5 3.9 124 44 101 2.0
CS2000 | 3470 |46.9| 61.8 4.0 132 44 100 1.9
CS2100 | 3361 |47.6| 64.5 4.3 124 44 100 2.1
552200 3403 |47.3| 645 4.0 132 46 100 1.9
g:i 1512 | 3739 |46.3| 64.4 4.2 139 46 102 1.9
E\L/ 200 | 3865 |46.5| 63.6 4.0 134 46 101 2.1
PV533G| 3334 |47.0| 64.1 4.3 130 44 100 2.0
PV 540G | 3424 |45.8| 63.4 4.0 133 45 101 2.3
¥OGM 3685 |47.9| 64.1 4.2 137 45 100 1.9
45CS40 | 3159 |46.6| 62.7 4.1 141 46 99 2.3
45H33 | 3470 |46.8| 62.4 3.8 138 45 100 2.3
45M35 | 3757 |49.4| 63.8 4.1 130 44 100 1.8
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LSD
(0.05) 480 0.9 1.2 NS 6.7 0.6 11 NS
Location x Variety Interaction
LSD NS NS NS NS S S S NS
(0.05)
S = Significant

NS = Not Significant
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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, Reseakfinector, ICDC (Project Lead)

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives

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

(2) Assess entries for suitability to irrigated productiondan
(3) UpdateL / 5 d@nsualCrop Varieties for Irrigatioguide.

Research Plan
The irrigated flax trials were conducted at two locations, on the main CSIDC station and at the GSIDC Off
station (Knapik) location.

Thirteenflax varietieseightregisteredand fve experimental entries, were tested for their agronomic
performance under irrigationThe CSIDC sitgas seeded Magl and the CSIDOff-station site on May

15. Plot size was 1.5 m x 4.0 Bach trial receivedupplemental fertilizer applie@pplication rates of

120 kg N/haas 460-0, and 25 kg P20ba as 1251-0, all fertilizer was sidéanded at the time of
seeding. Weed control consisted pbst-emergence applicatisof Badge I(bromoxynil +MCPA ester)

+ Centurion (clethodimsupplemened by some hand weeding. Both sites also received a season end
desiccant application of Reglone (diquajior to combining. Combining occurred @ttdber 17 at

both trial locations.Total inseason irrigation at CSIDC and at C8fb§tation consistd 0f137.5 mm

and 150.0 mm respectively

Results

Results obtained at the CSIDC location are shown in Tablbe varietyWESTLIN ARas the highest
yielding entry at CSID6tatistically higher than all other entries with yiekl8150 kg/ha. Varidgies CDC
Buryu and CDC Plava were statistically lower yielding than all other variety efiteistsweight of
entriesFP2401 and CDC Glas wstiaisticallylower than all other entries AAC Bravo had the highest
1000 Kernal Weights (TKW), NuLin VT50dinest. Varieties differed up to days in times to achieve
50% flower, the experimental line FP2454 was the earliest teflowader, CDC Glas the latestluLin
VT50wassignificantly later maturing than all other entriesquiring 111 days, CDC Plavaswthe

earliest maturing entry at 103 day§€DC Glas was statistically significantly taller than all varieties less
than 84 cm in height, CDC Plava was the shortest entry. The tallest and shortest entries differed by 15
cm in height. Thougéntries vared in plant heights no difference in lodgings evident

The CSIDOff-stationlocationresultsfor plant growth attributesare shown iriTable2. This trial was

lost days before harvest due to severe deer damage and feefingisable harvest yieldgere
obtained.Time to 50% flower differed by only 4 days between the earliest and latest flowering entries at
this test location, differences between the earliest and latest flowering entries were statistically
significant. Westlin71 & 72 werethe latest maturing entries three experimental entries the earliest
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maturing Entries varied in plant heightwith 10 cm differences between the shortest and tallest
entries Nolodgingof anyentriesoccurred at the trial location in 2017

Combined site anadys is shown in TabR Yieldor grain attributes cannot be discussededo the loss
of data at the CSIDOff-station trial. Meanmaturity at the oftstation trial was significantly longer than
the mean maturity of entries from the CSIBf@l, thisis attributed primarily due to the date of seeding
which occurred 16 days earlier at the-station location NuLin VT50 an/ESTLIN17/& 72were
significantly later tanature, CD(Plava washe earliestregistered varietyo mature. CDGGlaswas the
tallestentry, experimentalFP240land registered entrfCDC Plavihe shortest. Lodging differences did
not occur at either test locatian

Results from these trials are used to update the irrigation variety databa&D&ind provide
recommendations tarrigators on the best flax varieties suited to irrigation conditions and will be used
in the development of the annual publicatio@sop Varietie$or Irrigation and the Saskatchewan
Ministry of Agricultur@ Varieties of Grain Crof2017.

Tablel. Yield and agronomic data for the Saskatchewan Variety Performance Group Irrigated Flax
Regional Trial, CSIDC sigf)17.

Test Seed Lodging
Yield weight | weight | Flower | Maturity | Height | (1=erect;
Variety (kg/ha) | (kg/hl) (mg) (days) | (days) (cm) 9=flat)
CDC Bethune (check) | 3235 67.8 6.8 52 105 83 1.0
AAC Bravo 2958 68.0 7.4 51 106 82 1.0
CDC Buryu 2410 68.3 6.7 55 106 85 1.0
CDC Glas 3291 67.0 6.2 55 106 87 1.0
CDC Plava 2644 67.6 6.3 50 103 72 1.0
NuLin VT50 3060 68.1 5.8 54 111 80 1.0
WESTLIN 71 3187 68.0 6.7 54 108 82 1.0
WESTLIN 72 3632 67.9 6.2 52 108 83 1.0
FP2388 3348 67.7 7.0 51 107 81 1.0
FP2401 3041 67.3 6.4 49 105 77 1.0
FP2454 3108 68.3 6.1 48 104 73 1.0
FP2457 3087 67.9 6.6 52 105 86 1.0
FP2513 3275 67.7 7.3 52 108 84 1.0
LSD (®@5) 483 0.6 0.5 1.0 2.5 4.1 NS
CV (%] 9.3 0.5 4.7 1.1 1.4 3.0

NS = Not Significant

Research and Demonstration Program Report 2017



Table2. Yield and Agronomic Data for the Saskatchewan Variety Performance Group Irrigated Flax
Regional Trial, CSIDC Hfation Site 2017.

Test Seed Lodging
Yield weight | weight | Flower | Maturity | Height | (1=erect;
Variety (kg/ha) | (kg/hl) (mg) (days) | (days) (cm) 9=flat)
CDC Bethune (check) NC NC NC 56 112 67 1.0
AAC Bravo NC NC NC 53 114 64 1.0
CDC Buryu NC NC NC 57 112 69 1.0
CDC Glas NC NC NC 57 116 68 1.0
CDC Plava NC NC NC 55 112 65 1.0
NuLin VT50 NC NC NC 53 116 62 1.0
WESTLIN 71 NC NC NC 57 118 65 1.0
WESTLIN 72 NC NC NC 56 118 64 1.0
FP2388 NC NC NC 55 110 61 1.0
FP2401 NC NC NC 54 110 60 1.0
FP2454 NC NC NC 56 113 64 1.0
FP2457 NC NC NC 56 110 68 1.0
FP2513 NC NC NC 57 115 70 1.0
LSD (0.05 1.7 2.6 3.5 NS
CV (%) 1.8 14 3.2

NC = Observation Not Captured
NS = Not Significant
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Table3. Yield and Agronomic Data for the Saskatchewan Variety Performance Group Irrigated Flax
Regiona Trial, Combined Site Analysi2D17.

Test Seed Lodging
Yield | weight | weight | Flower | Maturity | Height | (1=erect;
Treatment (kg/ha) | (kg/hl) (mg) (days) | (days) (cm) 9=flat)
Trial Site
CsIDC NC NC NC 52 106 81 1.0
CSID( Off station NC NC NC 56 114 65 1.0
LSD Yield (0.(](.)(.)());)5 06 4.4 26 NS
CVv 1.5 1.4 1.0

Variety
CDC Bethune (check) NC NC NC 54 109 75 10
AAC Bravo NC NC NC 52 110 73 1.0
CDC Buryu NC NC NC 56 109 77 1.0
CDC Glas NC NC NC 56 111 78 1.0
CDC Plava NC NC NC 52 107 68 1.0
NuLin VT50 NC NC NC 54 114 71 1.0
WESTLIN 71 NC NC NC 55 113 74 1.0
WESTLIN 72 NC NC NC 54 113 73 1.0
FP2388 NC NC NC 53 109 71 1.0
FP2401 NC NC NC 52 107 69 1.0
FP2454 NC NC NC 52 108 69 1.0
FP2457 NC NC NC 54 108 77 1.0
FP2513 NC NC NC 54 111 77 1.0

LSD (0.05 0.9 1.8 2.6 NS
Location x Variety Interaction

LSD (0.05 & IS S NS

S = Significant
NS = Not Significant
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Irrigated Wheat Variety Trial

Funding
Funded by theAgriculture Development Fund, Western Grains Research Foundattbthelrrigation
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) Evalate registered wheat varieties for which ICDC has limited data;

(2) Assess entries for suitability to irrigated production; and
(3) UpdateL / 5 d@nsualCrop Varieties for Irrigatioguide.

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

CSIDC (SW2®-08-W3): Bradwell loang silty loam (Field #3)
CSIDC Offtation (NW1229-08-W3): Asquith sandy loam (Knapik SW quadrant)

Seventeerspring wheat varieties dhree different market classes arttiree durum varieties were
tested for their agronomic performance under irrigation. The CSIDC site was seeded 86, @&DC
Off-station site was seeded on Mag. Plot size was 1.5 m x 4.((fimal harvest area) Theseed was
treated with Cruiser Maxx Cereals (thiamethoam + difenoconazole + metdlaxgl seed and soll
borne disease and wireworm controNitrogen fertilizerat CSID@as applied at a rate of10 kg N/ha
as 460-0 as a sideband application aBfikg BOs/ha as 1251-0 seed placedAt the CSIDCOff-station
location nitrogen fertilizer was applied at a rate of 120 kg Niba&60-0 as a sideband application and
25kg ROs/ha as 1251-0 seed placedWeed controlat both sitesconsisted of a poséemergence tank
mix applicationSimplicity(pyroxsulam andBadge I(bromoxynil +MCPA esterBoth trials were
desiccated with RegloneYields were estimated by direct cutting the entire phth a small plot
combine when the plants were dry enough to thresid seed moisture content was <20%he CSIDC
was harvested on Septembe8 &nd the offstation trial on September5l Total inseason irrigation at
CSID@as1375mmop Ppé v BOGlFGARYE/ MhATFYY oO6cdnéo

Results
Results obtained at the CSID€dtion are shown in Tablk the CSIDOGff-station location in Tablg and
combined site analysis in Table 3

Results of the CSIDC are provided in TabMdt.surprisingly the highest yield was obtained with the
CWSWS variety AAC Indus, the lowestywith the CWRS variety AAC Connery. Within the CWRS class
5605HR CL was the highest yielding, howeveEWRS variety, within the statistical analysis defined by
the range of varieties within this test, were statistically differing in yield from therobCarberry.
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Within the durum varieties AAC Spitfire was the lowest yielding, CDC Precision the highest. Median
grain yield of the CSIDC trial was 5036 kd#a9 bu/ac) Protein content generally followed the order
of CWRS EWAD > CWSP > CWSWA&C Zatharia VB had the highest test weight, AAC NRG097 the
lowest. Durum varieties had the highest seed weights, CWRS varieties the lowest. In, en€aAIAD
and CWSWS varieties were the latest maturing. AAC Cameron VB was the tallest varietytéted exh
the greatest degree of lodging.

Results from the offtation trial are shown in Tab At the CSIDOff-station trialeveryvarietywith a
grain yield exceeding 5500 kg/ha watatistically higher yielding than the cheClarberry The CWRS

variety Thorsby had the lowest yield, the CWAD variety AAC Spitfire the hidlhedian grain yield at
CSIDOff-station 5558 kg/ha (82.6 bu/ac) Among market classeéee CWRarieties, in general, had
higher protein contents as compared ¢ther entries. Test weightseed weightdays to heading and

maturity, plant height and lodgingaried within and between classes.

Combined site analysis is given in Table 3. Yield, test weight and lodging of varieties behaved similarly
between test locations. Adither measured agronomic parametdrglicated that varieties differed
between the two test locations.

Results from these trialsvhen deemed validare used to update the irrigation variety database@C

and provide recommendations to irrigators dmetbest wheat varieties suited to irrigation conditions
and will be used in the development of the annual publicattsop Varietie$or Irrigation
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Tablel. Yield and Agronomic Data for the ICDC Irrigated Wh¥atiety Trial, CSIDC Sit2Q17.

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

Variety (kg/ha) Carberry| (%) | (kg/hl) | (mg) | (days) | (days) | (cm) [ 9=flat
Canada Western Red Spring (CWRS)

Carberry 4846 100 15.6 81.3 | 35.3 45 89 83 1.0
5605HR CL 5185 107 15.6 82.1 | 37.0 48 93 102 3.0
AAC Brandon 5054 104 15.3 81.1 | 36.3 46 89 82 1.0
AAC Cameron VB | 4854 100 154 81.1 | 395 48 89 110 3.8
AAC Connery 4381 20 16.3 80.4 | 38.1 47 88 86 1.0
AAC Jatharia VB 4629 96 15.8 82.3 | 38.6 45 94 101 1.0
AAC Redberry 4744 98 15.7 81.7 | 355 45 86 91 1.0
AAC W1876 4406 91 16.3 80.3 | 36.9 48 93 85 1.3
CDC Bradwell 4975 103 15.7 814 | 34.7 48 96 98 2.0
CDC Titanium VB | 4541 94 16.4 80.8 | 37.6 45 86 99 3.8
CDC Utmost VB 5069 105 15.2 80.7 | 38.7 48 89 95 3.8
SY479 VB 4513 93 155 80.9 40.4 49 92 94 2.0
Thorsby 4870 101 155 809 | 36.5 49 91 102 2.5
Canada Western Amber Durum (CWAD)

AAC Spitfire 5078 105 14.6 80.8 | 44.8 51 94 94 1.0
CDC Precision 6148 127 14.4 81.3 44.9 52 97 105 2.3
Canada Western Springrairie(CW®)

AAC NRG097 5493 113 12.8 79.3 | 395 48 92 89 1.3
sSY087 5563 115 15.0 81.0 37.5 48 89 90 1.0
Canada Westersoft White Spring CVBNS)

AAC Indus 6315 130 11.6 80.6 | 414 53 99 94 1.0
AAC Paramount VI 5809 120 11.7 80.9 41.3 50 95 a0 1.0

LSD (0.05( 716 0.7 0.7 3.5 0.97 2.2 5.9 1.4
CV (%] 9.9 3.1 0.6 6.3 1.4 1.7 4.4 54.4
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Table2. Yield and Agronomic Data for the ICDC Irrigated Wheat Variety trial, CSIDStQfbn Site,

2017.
Yield Test | Seed Lodging
vield % of |[Protein|weight|weight| Heading| Maturity [ Height| 1=erect;
Variety (kg/ha) Carberryl (%) |(kg/hl)| (mg) [ (days) [ (days) | (cm) | 9=flat
Canada Western Red Spring (CWRS)
Carberry 4961 100 149 | 77.3 | 34.2 55 99 83 1.0
5605HR CL 5940 120 155 | 784 | 35.2 58 101 101 3.0
AAC Brandon 5446 110 14.9 76.6 30.5 56 97 82 1.0
AAC Cameron VB 5357 108 149 | 754 | 36.3 57 99 98 3.0
AAC Connery 4872 98 16.1 | 74.7 | 354 58 99 89 1.0
AAC Jatharia VB 5320 107 152 | 782 | 354 54 100 96 1.0
AAC Redberry 5194 105 151 | 77.6 | 33.7 54 96 91 1.0
AAC W1876 4853 98 16.1 | 74.7 | 31.1 58 101 81 1.3
CDC Bradwell 5198 105 154 | 774 | 324 59 100 90 1.0
CDC Titanium VB 5358 108 16.2 | 75.8 | 35.2 54 97 93 2.0
CDC Utmost VB 5447 110 15.2 75.6 | 33.6 57 98 91 1.3
SY479 VB 5038 102 156 | 77.1 | 35.2 59 99 98 2.0
Thorsby 4749 96 151 | 76.7 | 33.6 60 98 97 1.3
Canada Western Amber Durum (CWAD)
AAC Spitfire 6727 136 151 | 74.6 | 38.8 60 98 92 1.8
CDC Credence 6115 123 143 | 749 | 37.2 60 100 95 1.8
CDC Precision 6452 130 149 | 780 | 374 60 103 88 2.8
Canada Western Spring Prairie (CWSP)
AAC NRG097 6524 132 125 | 76.1 | 35.8 56 102 81 1.0
sSY087 6362 128 144 | 75.1 | 32.8 57 99 87 1.3
Canada Western Soft White Spring CWSWS)
AAC Indus 6673 135 11.7 | 76.4 | 32.9 63 107 91 10
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AAC Paramount VB | 6237 126 12.0 | 75.8 | 334 61 102 88 1.0
LSD (0.05( 918 0.4 2.0 2.5 1.2 2.1 5.6 1.3
CV (%] 115 2.0 1.8 51 15 15 4.4 58.7
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Table 3. Yield and Agronomic Data for the ICDC Irrigated Wheat Variety trial, Combined Sites, 2017.

Yield
% of Test | Seed Lodging

Locdion / Yield Location/ | Protein | weight | weight | Heading| Maturity | Height | 1=erect;
Variety (kg/ha) | Carberry [ (%) | (kg/hl) | (mg) | (days) | (days) | (cm) [ 9=flat
Trial Location
CcabC 5109 100 14.9 81.0 | 39.1 48 92 95 1.8
CSID.CC Off 5641 110 14.7 76.3 34.5 58 100 91 1.5
Station

LSD (0.05[ 385 NS 1.0 1.9 0.9 0.7 1.8 NS

CVv| 10.8 2.6 1.3 5.8 1.5 1.6 4.4 56.4

Variety
Canada Western Red Spring (CWRS)
Carbeary 4903 100 15.2 79.3 34.8 50 94 83 1.0
5605HR Cl| 5562 113 15.5 80.2 | 36.1 53 97 101 3.0
AAC 5250 107 15.1 | 78.8 | 334 51 93 82 1.0
Brandon
C’SC Cameron | 5106 104 15.1 78.2 37.9 52 94 104 3.4
AAC 4626 94 16.2 | 775 | 36.7 53 93 88 1.0
Connery
CQC Jatharia | 4974 101 155 | 80.2 | 37.0 49 97 98 1.0
AAC 4969 101 154 | 79.6 | 34.6 49 91 91 1.0
Redberry
AAC W1876| 4630 94 16.2 77.5 34.0 53 97 83 1.3
CbC 5087 104 155 | 79.4 | 335 53 08 94 1.5
Bradwell
Sgc Titanium | 41949 101 16.3 78.3 | 36.4 50 91 96 2.9
SEC Utmost | 5258 107 152 | 781 | 36.2 52 93 93 2.5
sya79vB | 4775 97 155 | 790 | 37.8 54 95 96 2.0
Thorsby 4809 98 15.3 78.8 | 35.0 54 94 99 1.9
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Canada Western Amber Durum (CWAD)

AACSpitfire | 5902 120 148 | 77.7 | 418 55 96 93 1.4
CbC 5916 121 141 | 77.7 | 422 57 100 102 1.8
Credence
cbc 6300 128 146 | 796 | 41.2 56 100 97 25
Precision

Canada Westerispecial PurposéCWSP)

AAC 6008 | 123 | 126 | 777 | 376 | 52 97 85 | 1.1
NRGO097

SY087 5963 122 147 | 78.0 | 35.2 52 94 89 11
Canada Western Soft White Spring CWSWS)

AAC Indus | 6494 132 116 | 785 | 37.2 58 103 92 1.0
AAC

Paramount 6023 123 11.8 | 783 | 374 56 98 89 1.0
VB

LSD (0.05( 576 0.4 1.0 2.1 0.8 1.5 4.0 0.9
Location x Variety Interaction

LSD (0.05( NS S NS S S S S NS
S = Significant

NS = Not Significant
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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 Qop Diversification Corporation (ICDC)
1 Saskatchewan Variety Performance Group

Objectives

The objectives of this study were to:
(1) Evaluate experimental cereal lines pursuant for registration requirements;

(2) Assess entries for suitability to irrigated producti@and
(3) UpdateL / 5 dntualCrop Varieties for Irrigatioguide.

Research Plan

The Saskatchewan Variety Performance Group (SVPG) wheat, barley and oategional trials were
seeded between Mag5 and30. Plot size was 1.5 m x 4.0 mitrogen fetilizer was applied tcCSIDC
locatedtrials at a rate of 10 kg N/haas 460-0 as a sideband application a@fikg BOs/ha as 1251-0
seed placeqHex1, Hex2, Durum, Barley, Soft White Spring), the second durum trial and the oat trial
located at the CSIDdEf-stationlocation received20 kg N/haas 460-0 as a sideband application a8
kg BOs/ha as 1251-0 side banded Separate trials were conducted for common wheat (HeXCWRS),
high yield wheat (Hex 2CWRS, CPSR, CWSWS and CWGP), durum(@h&eD) and-Pow barley.

The soft white spring wheat (CWSW8op) is not part of the SVPG program but rather a separate
evaluation but included here for an inclusive cereal repdeed control consisted of a pesmergence
tank mix applicatiorsimpliciy (pyroxsulan) andBuctril M (bromoxynil +MCPA estenjith wheat, Bison
(tralkoxydim)and Buctril M(bromoxynil +MCPA ester) with barley aBddgell (bromoxynil +MCPA
ester)only was applied to the oat trialYields were estimated by direct cutting thetee plot with a

small plot combine when the plants were dry enough to thresh and seed moisture content was <20%.
Total inseason irrigation at CSIDC consisted a3 a5Lmm.

Results

Hex 1Hex2 and CWSWS are shown in Tableddind 3, respectively.Results of the CSIDC, CSTEfC
stationand the @mbinedSte Analysis for the SVPG Durum trials are shown in Tdbkand6
respectively Results of the-Pow barleyare shown in Tablé. Results of oat evaluation are shown in
Table8.

Results othese trials are used for registration purposes. Further, results from these trials are used to
update the irrigation variety datalse atlCDC and provide recommendations to irrigators on the best
wheat and barley varieties suited to irrigation conditiarsd will be used in the development of the
annual publication€rop Varietie$or Irrigationand the Saskatchewan Ministry of Agricult@¥arieties

of Grain Crop2017.

Research and Demonstration Program Report 2017



Table 1. Saskatchewan Variety Performance Group Irrigated Ha¥heat Reginal Variety Trial,
CSIDC Site017.

Yield Test | Seed Lodging
Yield % of | Protein | Weight | weight | Heading| Maturity | Height | 1=erect;
Variety | (kg/ha) | Carberry| (95) | (ka/hl) | (mg) | (days) | (days) | (cm) | 9=flat
Carberry 3842 100 15.2 78.6 38.6 45 87 79 10
5605HR Cl| 5713 149 15.8 80.2 38.5 47 92 96 1.0
AAC
Cameron vl 4620 120 15.5 78.3 42.0 48 91 97 3.0
AAC 4453 116 15.6 77.2 44.9 50 95 99 5.7
Concord ) ) ) )
AAC 3723 97 160 | 771 | 364 | 48 88 86 1.0
Connery
AAC
Jatharia VB 4595 120 15.9 78.9 41.8 42 92 101 1.0
Cgc Prevaill 4441 116 155 | 78.1 | 384 49 94 104 3.3
AAC 4324 113 15.3 78.9 36.8 45 85 86 1.0
Redberry
AAC 4874 | 127 158 | 805 | 434 | 44 03 90 1.0
Tradition
AAC 5310 | 138 154 | 792 | 382 48 90 77 1.0
Viewfield
AAC
W1876 4294 112 16.4 77.5 36.3 47 91 85 10
AA.C 4409 115 14.9 78.6 36.7 45 87 96 1.3
Whitefox
cDC 4203 109 15.6 78.2 35.9 50 96 94 3.3
Bradwell
\C/go*ughes 4869 127 155 | 786 | 41.9 43 89 85 1.0
CDinley | 4393 114 15.8 78.9 37.9 46 87 87 1.0
CDC
Landmark 4853 126 15.7 79.5 42 .4 46 91 88 1.0
VB
CDC
TitaniumVB 3983 104 16.4 77.8 42.8 45 85 90 2.0
Coleman 4419 115 15.4 78.4 32.5 46 89 100 3.0
Go Ean 4523 118 15.3 77.3 37.9 44 83 98 1.3
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Parata 4546 118 16.2 77.1 39.3 44 86 91 1.0
SY479 VB | 3960 103 17.0 79.6 38.6 50 93 98 1.0
SY637 4801 125 16.2 79.5 38.6 48 92 99 2.0
SY Slate 4820 125 16.4 77.6 40.4 45 89 91 1.0
SY Sovite 3556 93 15.3 78.5 42.2 41 92 85 1.0
Thorsby 3782 98 15.4 77.4 38.1 48 88 95 1.7
BW488 VB| 5007 130 15.8 77.9 38.7 47 92 89 1.3
BW5005 4718 123 15.0 78.7 39.1 48 95 95 1.0
BW5007 4706 122 14.9 78.9 40.2 47 88 83 1.0
BW968 5024 131 14.8 79.2 39.8 45 87 81 1.0
BW980 4069 106 15.7 78.2 40.8 47 90 88 1.0
HW388 4577 119 15.1 80.2 33.6 48 88 84 1.0
PT250 4626 120 16.9 78.7 40.0 45 89 86 3.0
LSD (0.05 826 0.5 1.3 3.5 3.8 3.1 7.9 19
CV (%] 11.3 1.9 1.0 55 51 2.2 5.3 73.5
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Table 2. Saskatchewan Variety Performance Group Irrigated Hex 2 Wheat Regional Variety Trial,
CSIDC Site, 2017.

Yield Test | Seed Lodging
Yield % of | protein | Weight | weight | Heading| Maturity | Height| 1=erect;
Variety (kg/ha) | Carberry| (o) [ (kg/hl) | (mg) [ (days) | (days) | (cm) 9=flat
Canada Western Red Spring (CWRS)
Carberry 3510 100 15.9 74.4 36.7 44 88 74 1.0
Canada Northern Hard Red (CNHR)
Faller 4663 133 13.8 | 80.5 | 384 48 90 77 1.0
Prosper 5669 162 13.9 | 81.0 | 39.0 49 91 86 1.0
Canada Prairie SpringRed (CPSR)
éﬁ)isfield 5227 149 14.6 79.1 40.3 48 88 81 1.0
AAC Entice | 3880 111 14.9 78.4 39.0 48 88 83 1.0
AAC Penholq 3992 114 15.0 79.9 40.2 48 89 71 1.0
?lgflaciOUS/B 3464 99 14.0 79.7 34.2 54 95 113 6.0
CDC Terrain| 4382 125 14.2 79.1 41.4 49 91 84 1.3
Alderon 5230 149 11.6 | 70.7 | 36.8 56 104 80 1.0
Charing VB | 5680 162 12.3 78.3 38.2 52 100 86 1.0
HY2003 VB | 5538 158 15.1 | 78.6 | 37.9 45 89 83 1.0
SY995 4440 127 13.4 | 78.3 | 38.9 49 93 83 1.0
SY Rowyn 4562 130 14.7 79.9 32.7 46 88 71 1.0
Canada Western Special Purpose (CWSP)
o ovg| 5574 | 159 | 116 | 816 | 393 | 54 96 9 | 1.0
SY087 5186 148 15.3 80.4 37.1 45 89 84 1.0
WFT603 5125 146 135 78.3 43.4 50 101 97 1.7
WFT1109 5806 166 114 78.1 40.4 56 102 89 1.0
Canada Western Soft White Spring (CWSWS)
AAC Indus | 5896 168 11.4 | 79.9 | 38.2 52 100 93 1.0
(rcPaemon 5386 | 154 | 11.6 | 80.9 | 39.1 | 50 93 87 1.0
Canada Western General Purpose (CWGP)
Cgc Foray | 4g75 | 142 | 142 | 799 | 461 | 50 94 90 1.0
AAC NRGO9| 4212 120 12.6 79.6 39.7 45 88 77 1.0
Elgin ND 4230 121 15.1 80.2 34.6 46 89 85 1.0
GP131 5210 149 134 79.3 41.0 48 92 82 1.7
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Sparrow VB [ 5568 159 11.9 7.7 | 37.7 53 100 81 1.0
LSD (0.05[ 822 0.6 3.8 2.8 1.2 4.0 9.6 0.7
CV (%] 10.2 2.8 2.9 4.3 14 2.6 6.9 32.2
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Table3. Soft White Spring Wheat Irrigated Coop Variety Trial, CSIDC Zite/,

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

Variety | (kg/ha) [ Andrew | (o) | (ka/hl) [ (mg) | (days) | (days) | (cm) | 9=flat
Carberry 3874 74 15.6 81.8 36.7 46 89 85 1.0
AC Andrew
(SWS 241) 5252 100 11.5 80.7 35.6 52 95 89 1.0
(Asf/v'\ge;;; 5403 | 103 | 115 | 813 | 357 | 51 96 o1 | 1.0
AC Chiffon
(SWS 408) 5977 114 10.9 814 | 427 56 101 105 1.0
Salash
(SWS 349) 4874 93 11.2 812 | 37.3 49 91 86 1.0
AAC Indus
(SWS 427) 5363 102 11.4 80.6 | 39.7 53 99 96 1.0
SWS 455 6093 116 11.1 81.6 | 384 50 94 94 1.0
SWS 456 5345 102 11.1 81.0 | 37.9 50 94 89 1.0
SWS 460 5474 104 11.0 81.4 | 40.0 51 95 93 1.0
SWS 461 4337 83 10.8 80.6 | 33.9 50 92 85 1.0
SWS 462 5545 106 11.1 82.0 | 36.1 51 95 94 1.0
SWS 464 5273 100 11.5 816 | 374 49 92 90 1.0
SWS 465 5758 110 10.3 77.6 | 36.7 56 102 99 1.0
SWS 466 4610 88 11.7 82.0 | 334 51 93 80 1.0
SWS 467 4297 82 11.5 80.7 | 36.6 50 91 85 1.0
SWS 468 4684 89 11.5 815 | 345 47 89 79 1.0
SWS469 5145 98 11.8 80.6 | 33.9 51 92 84 1.0

LSD (0.05( 803 0.3 1.1 1.7 1.2 2.3 6.2 NS

CV (%] 11.0 1.8 1.0 3.3 1.7 1.7 4.8 1
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Table4. Saskatchewan Variety Performance Group Irriga@d@/AD Wheat Regional Varietyial, CSIDC
2017

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

Variety (kg/ha) | ield (%) (kg/hl) [ (mg) (days) | (days) (cm) 9=flat
CSIDC Site
Carberry 4697 94 15.7 81.0 360 44 89 84 1.0
Strongfield | 4980 100 15.4 79.9 42.0 50 94 92 1.7
AAC Cabri | 4242 85 14.8 80.2 44.9 54 98 99 1.0
CDC
Carbide VB 4409 88 15.6 78.9 40.0 51 94 96 4.0
AAC

4 111 7 41.7 2 2.7

Congress 5546 14.5 80 5 96 99
AAC
Durafield 4923 99 15.3 80.0 42.1 52 96 97 3.7
AAC
Marchwell | 5263 106 14.9 80.1 41.9 54 101 97 1.7
VB
AAC
Spitfire 4579 92 14.9 78.8 42.3 51 92 91 2.3
AAC 5780 116 14.7 80.5 44.3 51 100 94 1.3
Sronghold
CDC Alloy | 4250 85 15.4 79.7 40.7 50 94 90 3.0
cbe 4427 89 14.3 79.6 43.0 53 98 107 3.3
Credence
cbe . 5176 104 15.3 80.9 41.6 53 95 102 1.0
Dynamic
CDC.: 4164 84 15.4 78.8 39.5 52 99 91 6.3
Fortitude
CDC. . 4787 96 15.2 79.9 42.7 52 100 101 6.0
Precision
DT5g 5592 112 15.6 79.5 44.4 54 100 110 4.7
D871 4193 84 14.6 79.0 43.7 52 93 95 2.7

LSD (0.05( NS NS 13 3.4 15 5.1 10.2 3.2

CV (%] 14.0 4.0 1.0 4.8 1.7 3.2 6.4 65.4
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Table5. Saskatchewan Variety Performance Group Irrigated CWAD WReagfional Variety ifial, CSIDC
Off Station Site2017.

Yield Test
% d weigh | Seed Maturit Lodging
Yield | Strong | Protein t weigh | Heading y Height | 1=erec
Variety (kg/ha) | field (%) | (kg/hl) | t(mg) [ (days) | (days) (cm) 9=flat

CSIDC Site
Carberry 4117 73 14.6 79.1 30.2 56 99 77 1.0
Strongfield 5644 100 15.6 75.1 36.3 60 101 86 1.7
AAC Cabri 56%5 101 15.4 76.2 36.1 61 103 89 2.7
\Sg Qarbide | 5920 | 105 | 153 | 756 | 353 | 59 99 01 2.7
AAC Congresy 6405 113 147 | 76.6 | 36.0 60 103 90 1.7
AAC Durafield] 5944 105 15.3 76.1 34.5 60 102 87 2.3
f\/IAa(r:chweII VB 5755 102 15.7 | 742 | 33.7 60 99 89 2.7
AAC Sttiire 6341 112 15.3 | 75.8 | 38.0 60 100 83 1.7
:téo?]ghold 7239 128 14.7 77.0 38.5 61 103 88 1.0
CDC Alloy 6551 116 15.2 76.0 35.6 60 103 92 2.3
CDC Credenc| 5576 99 15.0 74.2 34.7 61 101 92 2.3
CDC Dynamic| 6726 119 155 76.7 36.3 60 101 88 2.3
CDC Faitude 5755 102 15.1 76.6 35.9 60 102 83 1.7
CDC Precisior] 6083 108 14.7 77.6 38.1 59 103 85 2.0
DT587 6220 110 15.6 75.1 35.6 60 101 89 1.3
DT871 5457 97 15.7 74.5 36.2 60 98 90 2.3

LSD (0.05( 1000 0.3 1.6 2.7 0.7 1.8 5.3 NS

CV (%] 10.1 1.3 1.2 45 0.7 1.1 3.7 45.7
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Table 6. Saskatchewan Variety Performance Group Irrigated CWAD Wheat Regional Variety trial,
Combined Site Analysis, 2017.

Yield
% of Test Seed Lodging
Location / Yield Strong [Protein | weight | weight | Heading [Maturity | Height | 1=erect;
Variety (kg/ha) field (%) | (kg/hl) (mg) (days) | (days) (cm) 9=flat
csiDC 4812 15.1 | 79.8 | 41.9 52 96 97 2.9
CSIDC Of$tation] 5964 15.2 76.0 35.7 60 101 87 2.0
LsD (0.0] 514 NS | 0.6 2.2 1.3 1.5 4.8 NS
cved 11.9 29 1.1 4.7 1.3 23 5.3 60.9
Variety
Carberry 4407 83 15.2 | 80.0 | 33.1 50 94 81 1.0
Strongfield 5312 | 100 | 155 | 775 | 39.1 55 98 89 1.7
AAC Cabri 4969 94 15.1 | 78.2 | 405 58 100 94 1.8
AAC Carbide VB 5163 | 97 | 155 | 77.3 | 37.7 | 55 97 94 3.3
AAC Congress | 5976 | 112 | 14.6 | 78.7 | 38.8 56 99 94 2.2
AAC Durafield | 5433 | 102 | 153 | 78.1 | 38.3 56 99 92 3.0
AAC Marchwell
VB 5509 | 104 | 15.3 | 77.2 | 37.8 57 100 93 2.2
AAC Spitfire 5460 | 103 | 151 | 77.3 | 402 56 96 87 2.0
AACStronghold | 65109 | 123 | 147 | 788 | 41.4 56 101 91 1.2
CDC Alloy 5400 | 102 | 153 | 77.9 | 38.2 55 98 91 27
CDC Credence | 5001 94 146 | 769 | 389 57 100 99 2.8
CDC Dynamic | 5951 | 112 | 154 | 78.8 | 39.0 57 98 95 1.7
CDC Fortitude | 4960 93 153 | 777 | 377 56 101 87 4.0
CDC Precision | 5435 | 102 | 149 | 787 | 404 56 102 93 4.0
DT587 5006 | 111 | 156 | 77.3 | 40.0 57 101 99 3.0
DT871 4825 91 15.2 | 76.8 | 39.9 56 96 92 2.5
LsD (0.0 737 0.5 1.0 21 0.8 2.7 5.7 1.7
Location x Variety Interaction
LSD (0.01 NS S S NS S S S NS

S = Significant NS = Not Significant
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Table 7. Saskatchewan Variety Performance Group Irrigated 2 -Row Barley Regional Variety
Trial, CSIDC Site, 2017 .

Yield % _ Test | Seed _ Lodging
Yield | of AC | Protein | weight | weight | Heading| \jaerity | Height | 1=erect:

Variety (kg/ha) | Metcalfe (%) (kg/hl) | (mg) | (days) (days) (cm) 9=flat
Malt
AC Metcalfe 6429 100 144 | 69.0 | 426 52 80 83 4.3
CD@Bow 7558 118 12.8 69.4 | 46.9 53 79 89 1.0
(FflggnumStar 6776 105 13.2 68.0 | 46.5 53 81 90 3.0
FeedHulled
Altorado 7560 121 13.6 69.6 | 459 52 80 78 1.0
Amisk 8212 128 134 64.6 | 429 50 82 80 2.7
Canmore 6833 106 13.0 69.8 | 45.1 54 84 81 2.0
Claymore 7712 120 13.1 69.2 | 47.6 52 82 86 2.0
Muskwa 7008 109 13.8 66.3 | 38.5 53 85 79 3.7
Oreana 8073 126 12.9 70.7 | 45.8 52 82 69 2.0
Other (malting market may exist)
AAC Connect| 7759 121 13.1 68.5 | 48.3 51 78 79 2.0
CDC Ascent 7360 114 152 79.2 | 42.0 54 85 83 1.0
CDC Fraser 7401 115 12.4 68.7 | 47.1 54 81 84 1.7
CDC Goldstar| 8064 125 134 | 69.6 | 43.9 52 79 86 3.3
Lowe 7309 114 13.2 66.7 | 49.5 54 86 93 1.7
Sirish 7034 109 13.0 70.3 | 46.3 53 83 69 1.0
Experimental Entries
TR10214 7282 113 137 68.5 | 45.0 53 80 85 4.7
TR13606 8143 127 13.5 68.6 | 45.6 54 80 87 4.3

LSD (0.05f NS 0.6 1.6 3.0 0.97 1.8 7.1 NS

CV (%) 10.1 2.7 14 4.0 11 1.3 5.2 78.0

NS = Not Significant
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Table8. Saskatchewan Variety Performance Group Irrigated OagiBeal Variety trial, CSIDOff station

Site2017.
Yield
% of Test | Seed Lodging
Yield CDC | Protein | weight | weight | Heading | Maturity | Height | 1=erect;
Variety (kg/ha) | Dancer | (%) | (kg/hl) | (mg) (days) | (days) | (cm) 9=flat
CDC Dancer 5428 130 12.4 52.9 33.9 63 94 102 1.0
AAC Justice 5829 107 12.3 55.1 34.8 63 96 109 1.0
CS Camden 6671 123 13.5 50.3 35.1 63 96 103 1.3
CDC Haymake 5655 104 13.8 43.7 37.4 72 98 104 5.0
CDC Morrison| 5497 101 15.3 51.7 32.1 63 95 103 1.0
CDC Norsema| 6106 112 13.5 50.4 35.8 62 A 103 1.3
Akina 6326 117 13.0 48.8 34.1 63 95 100 1.3
Kara 6464 119 14.1 51.8 33.1 64 96 93 1.0
Kyron 6401 118 13.8 52.1 33.5 64 96 100 1.0
Pomona 6241 115 12.4 55.2 34.2 63 95 105 1.3
Ore3d41M 5718 105 13.7 54.4 36.6 62 95 101 1.3
Ore3»42M 5951 110 13.0 52.7 374 63 96 106 1.0
OT3085 7048 130 13.7 52.8 37.1 63 95 115 1.0
LSD (0.05 NS 0.4 1.7 2.3 1.2 1.0 7.7 0.9
LSD (@0)| 994

CV (%] 9.7 1.8 1.9 3.9 1.1 0.6 4.4 38.0

NS = Not Significant
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Winter Wheat Variety Evaluation for Irrig  ation vs Dry Land Production

Funding
Funded by Agricultural Demonstration of Practices and Technologies (ADOPT) Program and ICDC

Principal Investigator

1 Garry Hnatowich, PAg, Research Director, ICDC (Project Lead)
1 Coinvestigators: Dr. Robert Graf, AAF@hbddge Research Centre

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives

This projec® objectivesareto identify the top producing or best adapted varieties of wintdreat for
irrigation production. Winter wheat variets were last evaluated for their irrigation production

potential approximately 25 years ago. No 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 managemenResults from these trials will also be used to develop a data
base on winter wheat varieties for entry into ti@rop Varietie$or Irrigationpublication.

Research Plan

Seed ofourteen winter wheat varieties weracquired from winter wheat breeder Dr. R. Graf, AAFC
Lethbridge. Varieties were direct seeded into canola stubble on Septet6b2016. Winter wheat
varieties were established in a small plot replicated and randomized trial design, replicated 3Ailines.
varieties are being evaluated under both irrigated and dry land systémnseeding each trial received
80 kg N/ha as urea side banded and 25 KgsMa seed placed monoammonium nitrate, in the spring
upon regrowth an additional 40 kg N/ha was broast on the irrigated trial. Weed control involved a
single fall preseed application of glyphosate, no other herbicide was required. No foliar fungicides were
applied for either leaf disease or Fusarium Head Bliylitlds were estimated by direct curtj the

entire plotwith a small plot combine when the plants were dry enough to thresh and seed moisture
content was <20%. Harvest occurredAwgustll, 2017. Total inseasorprecipitation from May
through Julywas121.4 mm. Total inseason irrigatiorat CSIDC consisted o1@0mm.

Results
Results obtained for the Irrigated trial are shown in Tdblde dry land trialin Table2 and a
comparison of irrigated vs dry land in Table 3

Results obtained for the Irrigated trial are shown in Tdbl&atistical procedures concluded thAAC
Elevatevariety waghe highest yielding variety argignificantlyhigheryielding than all varieties yielding
less than 9100 kg/haAAC Icefield was significantly lower yielding than all other varieties excepting
Hourish. Median yield wa®416kg/ha (L40bu/ac). Grain protein ranged from a low &fL..8% @Eintail)

to a high ofL3.6% (AC Emersorihis result mimics results obtained in 201Bledian test weight and
seed weights for all evaluated varieties was2and 35.8 respectively. Heading of all varieties occurred
within a period of6 days from earliest to latest, maturity was spread over a duratiohadys AC
Flourishwas the earliest maturing varietpAClcefieldthe latest. Entry W522vas the shortesvariety,
CDC Chasée¢ tallest variety CDC Buteand CDC Chasghibitedthe greatest degree of lodging.

Results obtained for the Dry Land trial are shown in Tablgtatistical procedures concluded that AAC
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Elevate variety was the highest yieldivayiety and significantly higher yielding than all varieties yielding
less tharB300 kg/ha. AAC Icefield was significantly lower yielding than all other varieties excgptihg
Wildfire. Median yield wa8127kg/ha (220.8bu/ac). Grain protein rangeddm a low 0f12.3% (Pintail)

to a high of #.6% (ACWildfire). Median test weight and seed weights for all evaluated varieties was
77.2 and 3.2, respectively. Heading of all varieties occurred within a period of 6 days from earliest to
latest, maturitywas spread over a duration @fdays. CDC Butewas the earliest maturing variety, AAC
Icefield the latest. Entry W522 was the shortest variety, CDC Chase the tallest VRimeaylexhibited

the greatest degree of lodgindhAC Wildfire the least

A comparison of irrigation and dry land production systems are shown in Bablte mean yield of all
varieties produced under irrigation was statistically higher yielding than the mean yield of dry land
production. Irrigation produced 1271 kg/ha (18.94x) more winter wheat grain yield than dry land, or
16% greater production. Although unknown, it is possible that this irrigation benefit to grain production
is less than would be obtained with spring wheat or other conventional spring crops when cahtpare
dry land production. This, if true, could be a result of earlier growth making better use of spring
moisture and the crop maturing prior to the dry, hot conditions usually experienced in August. Under
both production systems AAC Elevate was the désglielding winter wheat variety, AAC Icefield the
lowest yielding, in 2017. No production system by variety interaction was detected indicating varieties
responded to irrigation additions in a similar manner. Yields of all varieties are graphicstitgtiid in
Figure 1.

Grain proteinwas significantly higher under dry land production. Test weights did not statistically differ
between the two production systems but individual seed weight was greatest with irrigation. Irrigation
resulted in varietie requiring, on average, 1 additional day to heading and maturity. No differences
were observed with respect to plant height, unexplainably dry land production exhibited a higher
degree of lodging

ADOPT fundintp repeat this experiment for th017-18 growing season waapplied forand funding
granted so the study will beontinued
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Table 1. Winter Wheat Variety Evaluation, Irrigated Site, 2017.

Yield
; % of ; Test Seed Lodging
Variety | Yield CDC | Protein | weight | weight | Date of | Date of |Height|1=erect:
(kg/ha) | Buteo (%) | (ka/hl) | (mg) | Heading| Maturity | (cm) [ 9=flat
cbc 9225 | 100 | 129 | 784 | 362 | June1s| Juy27 | 91 | 27
Buteo
Emerson | 9079 98 13.6 775 | 31.6 | June 14| July28 95 1.0
Flourish 8411 91 12.6 744 | 33.0 | June 14| Juy29 78 1.7
Radiant 9338 101 12.2 774 | 35.7 | June 16| July28 90 1.0
AAC
10419 | 113 12.1 77.2 | 39.1 | June 16| July 27 84 1.3
Elevate
AAC
8939 97 13.2 76.6 | 35.8 | June 17| July 28 80 1.0
Gateway
AAC
: 7598 82 12.5 759 | 37.7 | June 18| Augustl | 78 1.3
Icefield
AAC
o 9402 102 13.1 76.5 | 38.4 | Junel8 | July29 88 1.3
Wildfire
CcDC
9544 103 13.0 784 | 38.2 | June15| July31l | 106 2.7
Chase
Moats 9704 105 12.8 78.3 | 34.8 | Juneld | July27 96 2.0
Pintail 9693 105 11.8 76.5 | 31.2 | June 18| July 29 92 1.3
W520 9446 102 12.3 75.6 | 325 | Junel7 | July28 90 1.7
W522 9486 103 12.3 753 | 37.6 | June 12| July 27 73 1.7
AAC
9538 103 12.8 76.2 | 36.4 | June 17| July 27 88 1.3
Goldrush
LSD (0.05| 1223 0.5 1.9 3.7 | 1.2days| 3.0days | 7.0 0.9
CV (%) 7.9 2.2 1.5 6.2 0.4 0.9 4.8 35.5
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Table 2. Winter Wheat Variety Evaluation, Dry Land Si)17.

Yield
% of | Test | Seed Lodging
Yield | CDC | Protein | weight [ weight | Date of | pate of | Height| 1=erect:

Variety (kg/ha) [ Buteo | (%) | (kg/hl) | (mg) | Heading| Maturity | (cm) | 9=flat
CDCButeo | 7524 | 100 | 13.8 | 77.2 | 30.0 | June 15| July24 | 97 3.3
Emerson 8131 | 108 | 14.0 | 79.2 | 324 | June 16| July29 | 90 1.7
Flourish 8047 | 107 | 136 | 75.1 | 340 | June 14| July26| 84 2.7
Radiant 8109 | 108 13.1 75.8 31.4 | June 16( July 26 92 1.3
AAC Elevate | 9325 | 124 | 12.7 | 77.3 | 38.2 | June 15| July27 | 81 2.3
AAC Gateway 7770 | 103 | 14.1 | 77.0 | 28.2 | June 15| July 25| 77 1.7
AAC Icefield | 6397 | 85 | 128 | 77.6 | 36.1 | June 16| July31| 74 3.3
AAC Wildfire | 7329 | 97 | 146 | 73.8 | 31.3 | June 18| July26 | 91 1.0
CDC Chase | 8185 | 109 | 13.2 | 78.9 | 34.5 | June 14| July28 | 97 4.0
Moats 8394 | 112 | 13.1 | 77.8 | 33.0 | June 14| July27 | 93 3.7
Pintail 8353 | 111 | 123 | 74.1 | 27.8 | June 17| July 28| 96 4.3
W520 8563 | 114 | 125 | 78.2 | 33.5 | June 15| July27 | 81 2.3
W522 8538 | 113 | 126 | 759 | 34.6 | June 12| July 26| 67 3.7
AAC Goldruslf 8073 | 107 | 133 | 76.8 | 33.0 | June 17| July27 | 88 2.3

LSD (0.05 1101 0.6 2.0 49 |1.4days| 2.2days| 5.9 1.0

CV (%] 8.2 2.5 1.6 8.9 0.5 0.6 4.1 21.1
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Table3. Winter Wheat Variety Evaluation, Irrigated vs Dry La@017.

Yield
% of Test Seed Lodging
Yield | CDC | Protein | weight | weight | Date of | pate of | Height | 1=erect:
Variety (kg/ha) [ Buteo | (%) | (kg/hl) | (mg) | Heading| Maturity | (cm) 9=flat

Trial Site
Irrigated 9273 | 115 | 12.66 | 76.7 | 35.6 | June 17| July 28| 88 1.6
Dry Land 8053 | 100 | 13.26 | 76.8 | 32.7 | June 16| July 27| 86 2.7
LSD (0.05 811 0.60 NS 24 04 NS NS 0.5
CvV|l 8.0 2.3 15 7.6 0.5 0.8 4.5 26.4
Variety

CDC Buteo 8374 | 100 13.4 77.8 | 33.1 | June 16| July26 | 94 3.0

Emerson 8605 | 103 | 13.8 | 78.4 | 32.0 | June 16| July29| 92 1.3
Flourish 8229 | 98 13.1 | 74.7 | 335 [ June 15 July26| 81 2.2
Radiant 8724 | 104 | 12.7 | 76.6 | 33.6 | June 17| July27| 91 1.2

AAC Elevate 9872 | 118 12.4 77.3 | 38.6 | June 17| July 27| 83 1.8

AAC Gateway | 8354 | 100 13.7 76.8 | 32.0 | June 17| July 26| 79 1.3
AAC Icefield 6997 84 12.7 76.7 | 36.9 | June 17| July 27| 76 2.3
AAC Wildfire 8365 | 100 13.8 75.2 | 349 | June 18| July 28| 89 1.2

CDC Chase 8865 | 106 13.1 78.7 | 36.4 | June 16| July 29| 102 3.3

Moats 9049 | 108 13.0 78.0 33.9 [ June 15| July 27 95 2.8
Pintail 9023 | 108 12.0 75.3 | 29.5 | June 18| July29| 94 2.8
W520 9005 | 108 | 12.4 | 76.9 | 33.0 | June 17| July28| 85 2.0
W522 9012 | 108 12.5 75.6 36.1 | June 13| July 27 70 2.7

AAC Goldrush | 8805 | 105 13.0 76.5 | 34.7 | June 17| July 27| 88 1.8

LSD (0.05( 803 0.4 1.4 3.0 | 0.9days| 1.8 days| 4.5 0.7

Location x Variety Interaction

LSD (0.05 NS S S NS S NS S S
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Figurel. Winter Wheat Variety Grain Yields under Irrigation and Dry Land Production, 2017
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2017 Corn Variety Demonstration for Grain Production

Funding
Funded by the Irrigation Crop Disgication Corporation (ICDC).

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

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)
1 CanadaSaskatchewan Irrigation rsification Centre

Objectives
The objective of this project was to demonstrate corn varieties with low corn heat unit requirements,
suitable to groving conditions in the Lake Diefenbaker area, for grain yield potential under irrigation.

Research Plan

The grain corn trial was established in the spring of 2017 at CSIDC. The soil, developed on medium to
moderately coarsaextured lacustrine deposits, is classified as Bradwell loam to silty loam.

The trial was established in a randomized complete bldtk four replications, with ten grain corn

hybrids. Target plant populations were 79,100 plants/ha (32,000 plants/ac). Seeding rates were
calculated on the basis of hybrid % germination and seed weight. Plots consisted of two rows seeded at
75 cm row spcing. Both trials received 40 kg N/ha of supplemental N fertilizer,-@04@pplied in a

side banded position and 30 kg/ha P205/ha, a$1D, as seed placed at the time of seeding. The trial
received an addition 200 kg N/ha as@®, the fertilize was top dressed as a broadcast application and
immediately irrigated to incorporate in early June.

The trials were seeded on May 18. The varieties and CHU requirements are listed in table 1. Weed
control consisted of spring paglant and post emergece applications of Roundup (glyphosate)
supplemented by hand weeding. Grain yield was obtained by hand harvesting both rows to a length of

6m. Corn was harvesti October 19. Grain samples were dried and then stationary combined October
31.

Growing sesaon rainfall (May through September) and irrigatiwas 103 mm (4 inch) and 243 mm (9.6
inch),respectively. Cumulative Corn Heat Units (CHU) was 2482 for the period Me@cttber 3.
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Table 1. Grain corn varieties and CHU requirementduded in 2017 ICDC trial

Company Variety CHU requiremen
Elite X160470 NA
Elite E46J77R 2150
DEKALB 26-28 RIB 2150
DEKALB 2317 RIB x 2075
DEKALB 2321 2075
DEKALB 26-25 RIB 2125
DEKALB 27-55 RIB 2200
Thunderseed 7673VT2 2050
Thunderseed 7574 VT2 2100
Dow Seeds Baxxos RR (Check)x 2275

Figure 1. Grain Corn Plots on S&fit Figure 2. Grain Cor@ob development Sep7™

Resuts and Discussion
The Results of this demonstration are listed in table 2 and 3 for this trial.

The average plant stand in the plots in this trial was 31690 plants/acre which was very close to the
target of 32000 plants/acre. The average yield amibrgvarieties was 8678 kg/ha (138 bu/ac) which is
lower than the average yield from the 2016 trial.

In the 2017 ICDC grain corn variety trial, the Dow vaBetyxos RR, which was the check, produced the
highest yield at 9306kg/ac (148 bu/acYield fom the other varieties were fairly consistent ranging

from 8024 kg/ha (127.8 bu/acre) to 9011 kg/ha (144 bu/acre). The breakeven yield for growing grain
corn under irrigation is 129 bu/acre if the price is at $3.58/bu (taken from the ROD& Irrigation
Agronomics and Economics
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Table 2. Agronomic Data of Irrigated Grain Corn, 2017

Yield Yield

@ 15.5% | @ 15.5% —

Moisture | Moisture Oil Protein Starch Weight

Hybrid (kg/ha) (bu/ac) (%) (%) (%) (kg/hl)
Baxxos RR 9306 148.2 4.9 10.3 70.4 77.0
2317 RB 9011 143.5 4.5 9.8 70.7 79.4
2321 RIB 8009 127.6 4.5 9.9 71.0 78.9
26-25 RIB 8124 129.4 4.4 9.6 71.3 76.3
26-28 RIB 8024 127.8 4.7 9.8 70.9 74.9
27-55 RIB 9592 152.8 4.7 9.6 71.0 77.4
7574VT RIB 8587 136.8 4.5 9.9 70.5 77.7
7673VT RIB 8962 142.8 4.6 9.9 70.8 79.3
E46J77R 8327 132.7 4.9 10.5 70.1 81.3
X160470 8833 140.7 4.6 10.0 70.8 78.4
LSD (0.05 1002 16.0 0.2 0.2 NS 1.7
CV (% 8.0 8.0 3.1 1.7 0.7 15

NS = not significant
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Table 3. Agronomic Data of Irrigated Grain Corn, 2017

Seed
Seal 10% Harvest
Weight | Anthesis | 50% Silking| Moisture | Plant Stand| Plant Stand
Hybrid (g/1000) (days) (days) (%) (plants/ha) | (plants/ac)
Baxxos RR 224 69 72 16.3 75,278 30,465
2317 RIB 187 69 72 11.7 83,889 33,950
2321 RIB 210 70 74 12.2 75,278 30,465
26-25 RIB 208 70 74 13.1 81,111 32,825
26-28 RIB 206 71 74 14.2 78,611 31,814
27-55 RIB 187 69 74 14.2 81,944 33,163
7574VT RIB 200 71 75 11.8 68,611 27,766
7673VT RIB 189 70 73 12.0 79,445 32,151
E46J77R 200 70 74 12.5 78,333 31,701
X160470 209 71 74 12.4 80,556 32,600
LSD (0.05 NS 1.7 1.2 19 NS NS
CV (% 10.2 1.7 1.1 9.9 7.7 7.7

NS = not significant
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Corn Variety Demonstration for Silage and Grazing

Project Lead
Sarah Sommerfeld, PAg, Rewil Forage Specialist, Saskatchewan Agriculture

Co-investigators
1 Garry Hnatowich, PAg, Research Agronomist, ICDC

Industry Co-operators
1 Al Vancaeseele, Brett Young

M Carmen Gruber, Monsanto
i Neil Mcleod, Northstar Seeds Ltd.

Project Objective

The objectivenf this project was to evaluate corn varieties suitable to growing conditions in the Lake
Diefenbaker Development Area for silage yield potential under irrigation management. Results of this
trial are added to a variety performance data base and are declun theCrop Varieties for Irrigation
publication.

Project Background

Growing corn for silage or winter grazing is a potential alternate winter feeding strategy for
Saskatchewan beef producers. The challenge with corn production in Saskatchewaiit is thatta

crop adapted to Western Canadian growing conditions. Variety selection is an integral component of
ensuring success when growing corn, and producers must know which varieties are available locally and
how those varieties perform under localogving conditions.

Demonstration Site

The trial was established at CSIDC on medium to moderately emedtseed lacustrine soil, classified as
a Bradwell loam to silty loam.

Project Methods and Observations

The ICDC irrigated silagebnigl performance trals was established on May 18, 2017. All seeding

operations were conducted using a specially designed small plot, six row, disc press drill with two sets of
discs. One set of discs was used for seed placement while the second set of diged fllcsideland
placement of fertilizer.

Fertilizer was broadcast and incorporated prior to seeding at a rate of 200 kg N/ha. An additional 40 kg
N/ha was side banded at seeding. As well, phosphorus fertilizer was seed placed at a rate of 20 kg
P205/ha as 1251-0 duing the seeding operation. Weed control consisted of springpteat and a

post emergence application of Roundup (glyphosate).

Varieties of selected corn hybrids available at retail distributers within the Lake Diefenbaker Irrigation
District were ircluded into the demonstration (Table 1). The corn was seeded on 75 cm (30 inch) row
spacing. Silage corn plots consisted of two rows and measured 1.5 m x 6 m. A seeding rate of ~79,000
plants/ha or ~32,000 plants/acre was targeted. Target plant stands wea&culated using seed weights

and % germination. Treatments were arranged in a randomized complete block design and replicated
four times.
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Silage trials were harvested with a Hegi forage harvest combine, wet field yield was recorded and
subsamples of apped material sampled for processing. Silage harvest occurred onriggite .
Growing season rainfall (April 1 to August 30) and irrigation was 148 mm and 252 mm, respectively.
Cumulative Corn Heat Units (CHU) were 2482 for the period May 15 to Septd8tmb@iimatic

conditions in 2017 were drier than historic normal.

Table 1. Corn Varieties Included in Silage Corn Variety

Company Variety Corn Heat Unit Rating
Dekalb DKC 3@7RIB 2325

Dekalb DKC 2-07RIB 2375

Dekalb DKC 2565 RIB 2200

Brett Young E46J77R 2150

Brett Young Fusion 2200

Brett Young Yukon 2150

Dow Agro Scienes X14008GH not available
Dow Agro Science X13002S2 not available
Dow AgroSciences Baxxos 2300

Results and Discussion

Based on the 2017 yield dati&e variety that performed the best under irrigated conditions was DKC31
09 RIB (Table 2). Baxxos RR was used as the check variety to which all other corn varieties were
compared. Whole plant harvest moisture was approximately 10% higher than tygixpégted. Dry
matter yields are reported. Refer to the ICDC Crop Varieties for Irrigation publication for year to year
comparisons and yield information.

Table 2. Agronomic Data of Irriged Silage Corn, 2017

Harvest
Plant | Whole Plant | 1094 50%
Dry Yield | Dry Yield Stand Moisture Anthesis Silking
Hybrid (T/ha) (T/ac) (plants/ac) (%) (days) (days)
BAXXOS RR 18.78 7.58 31,589 75.4 69 73
DKC27-55 RIB 16.75 6.78 32,488 77.9 68 74
DKC30-07 RIB 17.95 7.30 32,039 78.0 74 78
DKC31-09 RIB 19.40 7.88 36,310 77.5 72 76
E46J77R 16.65 6.75 34,287 75.8 69 74
Fusion 18.75 7.60 31,476 76.8 71 74
X13002S2 17.83 7.23 33,837 78.3 72 76
X14008GH 18.63 7.55 34,736 78.6 80 85
Yukon 18.88 7.65 30,577 77.9 74 76
LSD (0.05) 1.79 0.73 NS 1.5 0.8 0.9
CV (%) 6.7 6.8 7.6 1.3 0.8 0.8

NS = not significant
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Alberta Dry Bean Narrow Row and Wide Row Regional Variety Trials

Funding
Funded by the Irrigation Crop Diversification Corporation, partial funding probigélde Agriculture
Development Fund and the Western Grains Research Foundation

Principal Investigator

1 Garry Hnatowich, PAg, Research Director, ICDC (Project Lead)
9 Coinvestigators: Dr. P. Balasubramanian, Cathy Daniels and J. Braun

AAFC Lethbridge Reseh Centre

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

Objectives

The Alberta Dry Bean Narrow Row and Wide Row Regional variety trials are intended to evaluate the
performance of registered dry bean weties under both wide row and narrow row production systems.
They are not intended to compare production systems as the varieties within each system can differ.

Research Plan
TheAlbertaDry Bean Narrow Row and Wide Row Regional variety trials weralisbtzd in the springf
2017at CSIDC and CSIOiGstation sites.

TheNarrow Row trialncluded eleverdry bean varieties consisting tliree market classes (pinto, black
andgreat northern) were evaluatedThe Wide Row trial consisted fofurteen dry bean varieties ifive
market classes (pinto, blackellow, cranberryand great northern) were evaluatedndividual plots
consisted of four rows with 20 cm row spacing for the Narrow Row trial and two rows with 60 cm
spacing for the Wide Row triahd measured 4 m in lengtiAll seed was treated with Apron Maxx RTA
(fludioxonil and metalaxy¥ and Sisomer) for various seed rots, damping off and seedling blights and
with Stress Shield 600 (imidacloprid) for wireworm contiedr both trials hosphorus fertilizer was
sidebanded at a rate 025 kg BROs/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 application 0oL00 kg N/ha.The CSIDC trialgere established oMay 29, the Ofstation trials
onMay 6. Weed control consisted of a fall ppéant soil incorporated application of granular Edge
(ethalfluralin) and a postmergent application of Basagran (bentazomssure Il (quizalofep-ethyl)
supplemented by pe in-season cultivationfor wide row trials, and periodic4irow hand weeding. The
trial received a tankmix application oPriaxor D$fluxapyroxad & pyraclostrobjrandCopper 53W

(tribasic copper sulpdte) fungicide at flowering for white moJanthracnoseandbacterial blight

control. Yields were estimated by harvesting the entire plot. In alsfrlatswere undercut and
windrowed, allowed to dry in the windrow and then threshed to determinddyi€SID@ials were
undercut on Septembed and combined orseptember25, at CSIDOff-station undercutting occurred

on Septembel5 and harvest September 28 otal inseason irrigation at CSIIas 100 mnand at

CSIDC O#ftation192.5 mm
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Results

Narrow Row
Agronomic data collected from each nanr@ow trial is shown in Tabldsand?2. In general, dry bean
yields were very high resulting from the warm seasonal growth experienced in 2017.

CDC BkkstrapPintoclass bean was the highest yieldingiggr while theGreat Northerrclass variety
AAC Whitestawas the lowest yielding variety at the CSIDC k€. IslanqPinto) wasalsothe highest
yielding varieties whil&CResoluteg(Great Northern was the lowest yielding variety at the CS{Difc
station site. Median yield of all varieties at CSIDC &€&l kg/ha and5786kg/ha at the CSIDOff-
station site. Other agronomic differences measured within sites are not discussed.

Combined narrow row sitanalysis is outlined in TabBe Highest yilel was obtainé with the Pinto
variety AAC Burdetwhich was significantly higher than adirietiesyielding less tha®300 kg/ha. AC
Resolte (Great Northernwas the lowesyieldingregisteredvariety. Median seed yield of all varieties,
over both sies, was 6318 kg/ha.

Test weighdid not differ between the two test sitesvarietiesdid statisticallydiffer between entries
with respect totest weightand also was variable between market class¥arieties at the CSIDC trial
maturedearlier comparedo those at CSIDOff-station. Combined site analysis indicated tB&ack
market class varieties AC Black Diamond and Black Diamond 2 wRirtive@ariety AC Islandvere the
longestto mature (days to maturity rounded to full days in TaBBlethe Pirto bean varietyAAC Burdett
was statistically earlier to mature compared to all other varietis. difference in mean plant height
occurred between sitesThe Great Northern entrjpAC Whitestawas the tallest structured variety,
AAC Tundrghe shortest Varieties grown at CSIDC exhibited a greater degree of lodging than plants
grownat the off-station location. AACTundraexhibited the greatest degree of lodginrgDC Blackstrap
the least. AAC Islandhad the least amount of pod clearande)C Backstapthe greatest.Pod
clearance was notatisticallydifferent between sites.

Wide Row

Agronomic data collected from each narrow row trial is shown in Taldesl 5.

In the wide row study at CSIDC tRimtomarket bean AGslandwas the highest yiding variety, this
yield was statistically higher than any bean variety with a yesdd thamd500 kg/ha. TheYellowclass
variety CDC Sabasthe lowest yielding.AC IslandPinto) bean waslsothe highest yielding variety at
the CSIDOIf-station ste, statistically significant from other varietiggelding less thaB300 kg/ha. The
Cranberryclassexperimentalentry L12CB004vas the lowest yieldingMedian yield of all varieties at
the CSIDC trial wa®62 kg/ha and2855kg/ha at the CSIDOff-station site. Other agronomic
differences measured within sites are not discussed.

Combined wide row site analysis is outlined able6. Mean yeld statisticallydiffered betweentrial
locations with the CSIDC trial producing significantly highiele row production yields Highest yield
was obtained with thd’intovariety AC Islangdthis yield was statistically significant from varieties with
yieldsless tham300 kg/ha. TheYellowclass experimental varietyDC Salias the lowest yielding
variety. Across both sites the market class Yellow and Cranberry emteesthe lowest yielding in
wide row production.Median yield of the combined sites waS54kg/ha.

Test weight did not differ between sitethe Yellowentries CDC Sol, AAC Yah8 AACY012 had
significantly higher test weights than all other entridge experimental Cranberry entry L12CB004 had
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significantly lowetest weightscompared to all other trial entriesVarieties at the CSIDC -Gffition trial
maturedlater to those at GIDC. Median days to maturity was®days. AAC Burdett was significantly
earlier maturing than all other varietie€DC Salas the latest maturingTheBlackvariety AC Black
Diamondproduced the tallest plantghe Yellowvariety CDC Sdhe shortes$. Lodgingdid not differ
between test locationsAC Island exhibiting the greatest lodgitttg Yellow and Cranberry class entries
the least. Pod clearance was higherthie CSIDGite, the Yellow class varietidmd the least pod
clearance ACBlack Damondexhibited the greatest pod clearance.

The results from these dry bean Narrow Row and Wide Row trials are used to update the irrigation
variety database atCDCand provide information to irrigators on the best dry bean varieties suited to
irrigation conditions.

Tablel. 2017Saskatchewan Irrigated Dry Bean Narrow Row Regional Variety Trial, CSIDC site.

Test Plant Pod
Yield | Weight|  Count | Flower| Maturity | Height | odging| Clearance
Variety (kg/ha) | (kg/hl) | (plant/m?) | (days) (days) | (cm) | (1g5) (%)
Pinto
Winchester 7238 79.4 40 47 95 48 2.3 80
AAC Burdett 7470 80.4 52 49 93 45 2.5 80
AAC Explorer 6160 77.6 45 49 95 44 3.5 65
AC Island 7056 78.9 44 48 95 46 3.5 65
Black
gic;rif:(lj( 6932 77.8 45 50 95 51 2.0 80
é@ﬁﬂ;";k 7240 | 795 39 49 95 47 | 20 80
CDC Blackstrap | 7655 76.7 48 49 94 47 1.8 90
Great Northern
AC Resolute 6405 79.1 44 47 95 47 3.0 75
AAC Tundra 6578 81.0 45 48 94 42 3.8 68
AAC Whitehorse| 6147 77.8 35 47 95 47 3.3 70
AAC Whitestar 5755 79.6 42 47 95 52 2.3 84
LSD@.05)| NS* 0.8 7.8 0.96 0.7 NS 0.8 8.6
CV (%] 129 | 0.7 12.5 1.4 0.5 98 | 201 7.9

NS = not significant ~ * = Significant at P < 0.10
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Table 22017 Saskatchewan Irrigated Dry Bean Narrow Row Regional Variety Trial, CSIB@Gi@fh

site.
Tgst Plant Pod
Yield | Weight|  Count | Flower | Maturity | Height Lodging| Clearance
Variety (kg/ha) | (kg/hl) | (plant/m?) | (days) (days) | (cm) | (1¢5) (%)
Pinto
Winchester 5087 79.9 36 49 97 46 1.8 80
AAC Burdett 6750 79.7 45 51 94 48 1.8 80
AAC Explorer 6155 78.0 40 50 97 42 2.3 70
AC Island 6939 79.5 38 50 98 43 2.8 65
Black
gicgrif:cli( 5605 78.4 37 52 98 46 1.8 80
ggﬁoi'jz‘:k 5494 | 79.9 33 52 99 43 | 18 80
CDC Blackstrap | 5257 77.8 42 51 97 44 1.0 83
Great Northern
AC Resolute 4329 7.7 31 49 96 44 2.0 80
AAC Tundra 6003 80.8 36 49 97 42 2.8 73
AAC Whitehorse| 5776 78.0 31 50 97 47 2.0 76
AAC Whitestar 5588 77.9 38 49 97 47 1.8 80
LSD (0.05 1043 0.9 4.4 0.4 0.7 4.5 0.7 4.2
CV (%] 12.6 0.8 8.3 0.6 0.5 7.0 26.0 3.7
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Table3. 2017 Saskatchewarrrigated Dry Bean Narrow Row Regional Variety Trial, Combined site.

Test Plant
Yield | Weight|  Count | Flower | Maturity | Height Lodging C|eF;cr):nce

Location/Variety | (kg/ha) | (kg/hl) | (plant/m?) | (days) (days) (cm) (1¢5) (%)
Location
CSIDC 6785 | 78.9 43 48 o5 47 2.7 76
CSIDE Off 5706 | 789 | 40 50 97 | 45 | 20 77
station

LSD (0.05| NS NS NS 0.4 0.5 NS 0.6 NS

CV (%] 12.8 0.7 10.9 1.1 0.5 8.6 22.6 6.1

Variety
Pinto
Winchester 6162 | 79.6 38 48 96 47 2.0 80
AAC Burdett 7110 | 80.0 48 50 93 46 2.1 80
AAC Explorer 6157 77.8 43 49 96 43 2.9 68
AC Island 6997 79.2 41 49 97 45 3.1 65
Black
AC Black Diamon{ 6268 78.1 41 51 97 48 19 80
éggoi';";k 6367 | 79.7 36 51 97 45 | 19 80
CDC Blackstrap 6456 77.2 45 50 96 45 14 86
Great Northern
AC Resolute 5367 784 37 48 95 45 2.5 78
AAC Tundra 6291 80.9 40 49 95 42 3.3 70
AAC Whitehorse | 5961 77.9 33 48 96 47 2.6 73
AAC Whitestar 5672 | 78.8 40 48 96 49 2.0 82

LSD (0.05 803 0.6 4.4 0.5 0.5 3.9 0.5 4.7
Location x Variety Interaction

LSD (0.05| S S NS NS S NS NS NS

S = Significant NS = Not Significant
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Table4. 2017 Saskatchewan Irrigated Dry Bean Wide Row Regional Variety Trial, CSIDC site.

Test Plant Pod
Yield | Weight| — Count | Flower | Maturity | Height | | odging| Clearance
Variety (kg/ha) | (kg/hl) | (plant/m?) | (days) (days) | (cm) | (1¢5) (%)
Pinto
Winchester 5171 79.9 20 45 95 47 1.8 80
AC Island 5289 79.0 22 48 96 50 3.0 68
AAC Burdett 4989 80.3 22 49 93 48 2.0 78
AAC Explorer 3960 77.8 20 46 94 47 2.3 78
Black
ggﬁf:; 4325 | 77.9 20 49 95 49 | 15 84
ggfnsr']"’(‘jczk 4535 | 80.2 18 49 95 46 | 13 80
Great Northern
AC Resolute 4159 80.0 20 46 94 53 2.0 80
AAC Tundra 4665 81.6 20 47 94 47 2.8 75
AAC Whitehorse| 4061 77.9 16 46 95 48 2.5 75
AAC Whitestar 3890 79.2 21 45 95 49 2.0 83
Yellow
CDC So 2679 83.2 17 45 97 39 1.0 68
AAC Y012 2684 84.1 16 44 96 39 1.0 70
AAC Y015 3372 83.0 17 45 97 43 1.0 78
Cranberry
L12CB004 2905 73.0 17 44 94 43 1.0 80
LSD (0.05 846 11 2.7 15 1.0 6.2 0.7 6.8
CV (%] 14.6 1.0 10.0 2.3 0.7 9.4 28.8 6.2
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Talle 5. 2017 Saskatchewan Irrigated Dry Bean Wide Row Regional Variety Trial, G3fQGtation

site.
Tgst Plant Pod
Yield | Weight|  Count | Flower | Maturity | Height Lodging| Clearance
Variety (kg/ha) | (kg/hl) | (plant/m?) | (days) (days) | (cm) | (1¢5) (%)
Pinto
Winchester 2855 79.2 17 49 97 45 15 81
AC Island 3980 | 79.2 18 50 98 41 3.3 65
AAC Burdett 3771 77.8 20 51 95 45 2.0 80
AAC Explorer 3058 | 76.9 18 50 97 40 1.8 73
Black
gii?:g 3064 | 78.2 17 53 98 49 1.5 80
AD\Q:]OE;':;" 2779 | 80.0 15 52 98 40 | 13 80
Great Northern
AC Resolute 2332 78.5 17 49 97 44 2.0 81
AAC Tundra 3337 77.6 16 49 97 41 2.5 73
AAC Whitehorse| 2764 77.7 14 49 97 46 2.0 75
AAC Whitestar 3044 78.3 18 49 97 42 2.3 75
Yellow
CDC Sol 1472 83.6 14 48 100 34 1.0 50
AACYO012 1803 81.8 11 49 100 40 1.0 50
AAC Y015 1405 83.7 13 48 100 40 1.0 50
Cranberry
L12CB004 1296 72.3 9 48 97 36 1.0 59
LSD (0.05 650 3.4 2.3 1.0 1.0 7.0 0.7 6.7
CV (%] 17.2 3.0 10.6 1.5 0.7 11.7 | 29.8 6.7
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Table6. 2017 Saskatchewan Irriged Dry Bean Wide Row Regional Variety Trial, Combined site.

Test Plant
Yield | Weight | Count | Flower | Maturity | Height Lodging C|eF;cr):nce

Location/Variety | (kg/ha) | (kg/hl) | (plant/m?) | (days) (days) (cm) (1¢5) (%)
Location
CSIDC 4049 | 79.8 19 46 95 46 1.8 77
CSI_DQ Off 2640 78.9 15 49 98 42 1.7 69
station

LSD (0.05 654 NS 3.5 0.9 0.8 3.6 NS 2.7

CV (%] 158 | 22 10.2 1.9 0.7 105 | 29.2 6.5

Variety
Pinto
Winchester 4013 79.5 19 47 96 46 1.6 81
AC Island 4635 | 79.1 20 49 97 45 3.1 66
AAC Burdett 4380 791 21 50 94 47 2.0 79
AAC Explorer 3509 77.4 19 48 95 44 2.0 75
Black
AC Black Diamor| 3694 78.0 19 51 97 49 1.5 82
éggoi';";k 3657 | 80.1 16 50 96 43 | 13 80
Great Northern
AC Resolute 3246 79.2 18 48 95 48 2.0 81
AAC Tundra 4001 79.6 18 48 96 44 2.6 74
AAC Whitehorse| 3413 77.8 15 47 96 47 2.3 75
AAC Whitestar 3467 78.7 19 47 96 45 21 79
Yellow
CDC Sol 2075 | 834 16 47 99 37 1.0 59
AAC Y012 2244 82.9 13 46 98 39 1.0 60
AAC Y015 2389 | 83.3 15 46 98 42 1.0 64
Cranberry
L12CB004 2101 72.6 13 46 96 39 1.0 69

LSD (0.05 525 1.7 1.8 0.9 0.7 4.6 0.5 4.7
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Location x Variety Interaction

LSD (0.05[ NS NS NS NS NS NS NS S

S = Significant
NS = Not Significant
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Saskatchewan Dry Bean Narrow Row Regional Variety Trial

Funding
Funded by the Irgation Crop Diversification Corporation and the Crop Development Centre, U of S

Project Lead
1 Garry HnatowichResearch Director, ICDC

1 Coinvestigators: Dr. K. Bett, Crop Development Centre

Organizations
9 Irrigation Crop Diversification Corporation (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
personnel, pulse growers amdsearchers across Saskatchewan to become familiar with these new pulse
crops.

Research Plan

Dry Bean Narrow Row Regional variety trials were conducted in the spi2@j dat CSID@nd CSIDC
Off-station locations The triak wereseededMay 2 at CSDC and on Mayat the off-station location
Nineteen dry bean varieties consisting sikmarket classes (pintdlack, navyyellow, cranberry and

fleur de jaung were evaluatd. All seed was treated with Apron Maxx RTA (fludioxonil and metall4xyl
and Sisomer) for various seed rots, damping off and seedling blights andStriéiss Shield 600
(imidacloprid) for wireworm controlFor both trials phosphorus fertilizer was sidanded at a rate of

25 kg POs/ha during the seeding operation. Granulaoculant was unavailable so nitrogen
requirements were met by supplemental broadcast urea, applied and irrigated immediately, for a total
application ofL00 kg N/ha At no time during dry bean growth did plants exhibit symptoms of nitrogen
deficiencies.Weed control consisted of springpre-plant soil incorporated application of granular Edge
(ethalfluralin) and a postmergent applicatiosof Basagrarorte (bentazonland Poast Ultra
(sethoxydin) supplemented by one iseason cultivation, for wide rowials, and periodic imow hand
weeding. The trial received a tankix application of Priaxor DS (fluxapyroxad & pyraclostrobin) and
Copper 53W (tribasic copper sulphate) fungicide at flowering for white mold, anthracnose and bacterial
blight control. Individual plots consisted déur rows with 5 cm row spacing and measuredn x 4

m. Yields were estimated by harvesting the entire plot. All rows in each plot weregntland
windrowed, allowed to dry in the windrow and then threshed when seedstnce content was <20%.
The trial wasundercut on Septembe at CSIDC and September 5 at the-€étion,andharvested on
September25at CSIDC and Septembé& & CSIDOff-station. Taal in-season irrigation at CSIDC and
at CSIDOff-station conssted 0f100.0mm and192.5 mm respectively.

Results
Results ofhe trials areshown in Tabld for CSIDC, Tabkfor CSIDOff-station.

Caution should be used when assessing the yield results obtained at tbidh trial. Analysis of

varian@ procedures indicate a high degree of variation between variety yields and for most crops
results would be dismissed as invalid. Tresultswill be included in the report for documentation and
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record keeping only. Results of the-effition trial wil not be used to update the ICDC variety data base
nor used in any extension or variety guide.

Results of the CSIDC trial are shown in Tabl€he Pinto market class variety Medicine Hat was the
highest yielding, statisticallyreater than any variety ith yields less tha6400 kg/ha. Median seed

yield for the trial wa$996 kg/ha. Varieties differedgreatly with respect to test weightThe

experimental Yellow class entry 38%@vas the first variety to flower, CDC Jet the last, median days to
flower for the test was 8 days. CDC Marmand the experimental entry 3458were the first varieties
to mature,entries Bolt andAAC Shock thetlast, median days to mature for the test was 8ays. Bolt
produced the tallest plant<CDC Marmot was the shortegriety bu CDC Marmot was one that
exhibited a high degree of lodgin§ledianpod clearancef all entries was @4

Results from the offstation site (Table2), will not be discussed due to the high degree of variation
within the study.

The resultsbm these trials are used to updafi applicable}the irrigation variety database #€DGnd
provide recommendations to irrigators on the best dry bean varieties suited to irrigation conditions.
Results of th017Irrigated Dry Bean Regional Varietjallwill alsobe used in the development of the
annual publication€rop Varietiesor Irrigationand the Saskatchewan Ministry of Agricult@¥arieties
of Grain Crop2017.

Irrigation Crop Divesification Corporation



Table 1. Saskatchewan Irrigated Dry Bean Narrow Row Regional Variety Trial, CSIDC Site, 2017.

Test Plant . L Pod
Variety Yield | weight | Stand | Flower M(zgj;g lzritplarr]ight clearance| Height
(kg/ha) | (kg/hl) | (plant/m?) | (days) 5—flat (%) (cm)
Pinto
Winchester 6703 | 79.5 30 48 95 2.7 75 52
AC Island 6938 | 79.0 47 49 96 3.0 63 48
CDC Marmot | 5313 | 78.3 45 46 90 3.0 63 39
CDC Pintium 6056 77.0 42 48 94 2.3 73 46
CDC WM 6584 | 80.0 41 48 94 2.7 78 48
Medicine Hat | 7504 | 79.2 39 52 96 2.7 73 49
Black
CB:Ilzlngtrap 6010 77.3 40 48 94 1.0 88 53
CDC Jet 5883 | 77.9 44 53 96 1.7 83 52
CDC Superjet| 6249 78.0 43 53 97 2.3 75 52
Navy
AAC Shock 5921 | 80.7 35 50 98 1.7 83 59
Bolt 6414 79.1 41 52 98 2.0 87 60
Envoy 5255 82 48 49 93 2.0 83 45
Portage 6052 | 79.9 42 49 96 1.3 87 57
291825 5171 80.6 43 49 93 1.0 93 52
34587 4683 | 80.1 47 48 90 3.0 70 43
Yellow
CDC Sol 3646 83.4 35 45 97 1.0 63 43
38501 5734 824 46 44 93 2.3 77 45
Cranberry
7ab-3bola3 5953 77.4 52 46 95 1.7 80 41
Fleur de Jaune
36203 6571 78.9 42 52 97 2.0 73 56
LSD (0.05 1195 2.2 6.9 0.8 1.3 0.8 10.7 8.8
CV (%] 12.2 1.7 9.7 1.0 0.8 23.7 8.4 10.8
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Table 2. Saskatchewan Irrig

ated Dry Bean Narrow Row Regional Variety Trial, CSIBX{atioff Site, 2017.

Test et I|r_z;)t(i]|ngge Pod
Yield | weight Stand Flower | Maturity | 1=upright clearance| Height
Variety (kg/ha) | (kg/hl) | (plantm?) | (days) | (days) 5=flat (%) (cm)
Pinto
Winchester 4960 79.7 30 49 98 2.0 77 42
AC Island 4609 79.5 37 50 98 2.0 72 39
CDC Marmot 4551 76.9 44 47 92 3.0 50 33
CDC Pintium 2982 75.7 24 49 96 1.7 67 35
CDC WM 3985 78.0 27 50 96 2.3 70 39
Medicine Hat 6036 78.0 28 52 98 1.3 80 45
Black
CDC Blackstrap | 5026 76.9 40 51 97 1.0 78 37
CDC Jet 4852 78.4 48 53 99 1.0 82 44
CDC Superjet 4622 79.2 36 53 99 1.0 82 42
Navy
AAC Shock 3362 80.5 32 50 98 1.3 78 41
Bolt 3076 80.1 28 52 100 1.0 77 46
Envoy 2809 79.6 31 51 94 2.7 57 31
Portage 4111 80.0 40 51 97 1.7 78 39
291825 2484 79.2 26 51 95 1.0 80 36
34587 3218 79.9 34 52 95 1.3 70 37
Yellow
CDC Sol 2240 84.0 32 49 99 1.0 50 34
38501 2655 83.9 39 48 96 1.7 57 30
Cranberry
7ab-3bola3 2339 77.8 38 49 96 17 57 29
Fleur de Jaune
36203 5155 78.7 34 53 100 2.0 53 38
LSD (0.05| NS 2.1 104 1.7 2.3 0.8 8.8 7.1
CV (%] 27.9 1.6 18.4 2.0 14 29.1 7.7 114

NS = Not Significant
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Soybean Regional Variety Trial

Funding
Funded by the Irrigation Crop Diversification Corporation, partial funding provided by the Agriculture
Development Fungdhe Western Grains Research Foundatma theSaskatchewaRulse Growers

Project Lead
1 Garry HnatowichReseari Director, ICDC

9 Coinvestigators: D. Lange, Manitoba Agriculture, Food & Rural Initiatives

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)
9 Saskatchewan Pulse Growers

1 Manitoba Agriculture, Food & Rural Initiatives

Objectives

The objetives of this studwre:
(1) To evaluate the potential of soybean varietfes production in the irrigated westentral region

of Saskatchewan
(2) To assesthe suitability of soybean to irrigation as opposed to dry land production
(3) To create a data base onydmean forCrop Varietiegor Irrigation

Research Plan

Forty-eightsoybean varieties were received throutjte SaskatchewaRulse Growerfor evaluation
under both dry land and irrigation production assessment. Plot size was 1.2 m x4 m. All plotdreceiv
35 kg ROs/ha as 1251-0 as a sideband application during the seeding operat{@manular inoculant
(CeltTech with the appropriateRhizobiunbacteria strainBradyrhizobium japonicunspecific for
soybean was seed placed during the seeding operatianrate ofLOkg/ha. Both trials were seeded on
May 2. Weed control consisted of a pre and a pestergence application of Roundup (glyphosate)
supplemented by some hand weedinBirstkillingfrost occurred on the morning @ctober9. All
entrieshad reached maturityYields were estimated 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 &208o.
trials were harvested on October 10otal inseasorprecipitation at CSIDC from May through October
9was157.0 mm. Total irseason irrigation at CSIB& the irrigated trial was 130 mm.

Results

Forty-eight Roundup Ready soybean varieties were evaluated. Plant emergence and seedling
development wa®xcellent ideal conditions througlthe growing seasoastablished excellent yield
potential. Seedyield, quality and agronomic data collected for the irrigated soybean are shown in Table
1. Yields were very high with a median yield of@ity-eightentries 0f5019 kg/ha (74.6bu/ac). Yields

of irrigated soybean ranged from a low cfI®kg/ha @7.7 bu/ac) to a high 06084kg/ha @0.5bu/ac).

Oil content variediramaticallyamong entries with &.6% difference between the lowest and highest %
oil entries. Media protein content wa$5.1%. Test weight and seed weight also exhibited a wide
variance between entriesAveragematurity was 18 days all entries did reach physiological maturity
(95% of pods had turned from green to yellow or browridr to the occurence of a fall frost Plant
heightvaried among entries with the shortest at 63 cm to the tallest at 114 cm, median plant height of
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all varieties was 92 cnlodging resistance in most entries was very gawith only a single entry
exhibiting alodgingscore>3.0 which could result in harvest difficulties

Seed quality and agronomic data collected for the dry land soybean are shown ir2Talblian yield
of allforty-eightentrieswas a very higd007kg/ha 69.6bu/ac). Yields ofrg landsoytean ranged

from a low 0f2588kg/ha 38.5bu/ac) to a high 06022kg/ha (74.6bu/ac). Oil content varied among
entries with a3.7% difference between the lowest and highest % oil entries. Median protein content
was34.26. Test weight and seed weighd@kxhibited a wide variance between entriddedian
maturity was 12 daysandplant height75 cm. bdgingresistanceor dry land production with all
entries was very good.

Combined test analyses between irrigation and dry land studies are sholiable3. Statistical analysis
indicatedthat irrigated production produced greater yields than dry land production at the 10%
confidence level.This is not surprising considering thelow average precipitation received #017.
Mean irrigated yield w4990 kg/ha (74.2 bu/ac), mean dry land yield 4033 kg/ha (60.0 bu/ac).
Irrigationresulted in lower mea® oilof soybean entries but did not affe®b protein Irrigation

resulted in statistically greater test weight and seed weight compared to dry l@ndaverage irrigation
resulted in dive day delay in maturitywhich was statistically significant at a 10% confidence.level
Also,at the 10% confidence levalrigation inducel a higher degree of lodginthan the rain feed
system. lIrrigation &b resulted in statistically taller plant height compared to dry land

The results from these trials are used to update the variety database at ICDC and provide information to
producers on soybean performance under west central Saskatchewan growingieosdifnnual
testing of soybean varieties is essential for this potential crop.

Tablel. Agronomics 0R017WC Soybean Performance Evaluatiomrigated Soybean2017.

: % % T.eSt Sged Plants | Maturity | Height| Lodge
Vield | i | protein | WeI9Nt | weight |y o ave) | em) | (1-5)
Variety (kg/ha) (kg/hl) | (9/1000)

TH 33003 R2Y 5043 | 17.4| 34.3 71.6 166 46 117 106 2.3
22-60 RY 4975 | 16.8| 34.3 71.5 161 49 119 71 1.0
23-60RY 5581 | 15.7| 34.6 72.1 166 53 116 102 2.2
Akras R2 5297 | 15.6| 345 73.9 168 49 119 87 1.8
Barron RX 4402 | 16.7| 35.6 71.0 142 54 113 91 2.7
Bishop R2 4634 | 16.5| 35.5 72.4 154 48 115 99 2.3
CFS17.1.03R| 4032 | 159| 35.8 71.8 156 48 113 89 1.3
CR:;S(U'J"OA' 4949 | 17.1| 33.8 70.9 176 46 119 86 1.0
Dario R2X 4820 | 16.9| 35.9 73.5 150 43 116 99 3.0
DKB00229 5642 | 16.4| 34.8 71.3 194 42 118 94 1.8
DKBO00§39 4850 | 16.8| 35.8 72.4 163 45 118 95 1.8
DS0067Z71 4674 | 16.3| 34.1 72.2 180 41 121 101 1.0
Dylano R2X 4776 | 17.2| 35.2 72.1 168 47 119 87 1.0
EXPO0418XRll 5386 | 16.2| 34.8 72.5 159 48 116 99 1.7
HS 006RYS24 4467 | 15.9| 34.5 71.9 188 44 120 105 1.7
Kosmo R2 5176 | 16.7| 35.7 71.2 180 53 119 96 1.7
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Lono R2 5018 | 16.3| 344 | 731 | 162 | 40 120 91 | 2.8
LS 002R24N | 5507 | 15.7| 348 | 716 | 193 | 50 114 | 101 | 25
LS
Northwestey | 4685 |180| 353 | 712 | 175 | 53 117 | 114 | 25
LSTRL7XT | 4370 | 16.8| 343 | 731 | 158 | 42 115 90 | 1.3
LS TRI9R2Y | 4600 | 17.6| 345 | 713 | 146 | 49 114 83 | 1.0
Mahony R2 | 5059 | 17.2| 347 | 705 | 169 | 50 119 97 | 2.2
Marduk R2 | 4992 | 16.2| 307 | 718 | 196 | 48 116 | 101 | 20
McLeod R2 | 5785 | 16.0| 355 | 723 | 194 | 52 117 | 107 | 20
NSC Belmont| o108 | 164| 373 | 700 | 180 41 120 | 105 | 15
RR2X
NSC Leroy
ooy 3996 | 16.3| 364 | 71.0 | 146 | 40 110 78 | 15
NSC StarCityl 1700 | 16.6| 361 | 731 | 137 | 44 117 83 | 13
RR2X
NSC Watson
ooy 5488 | 17.9| 343 | 709 | 164 | 52 112 84 | 1.0
PO02A63R | 6016 | 163| 362 | 713 | 159 | 47 116 94 | 1.0
PO02TO4R | 5367 | 17.4| 360 | 715 | 146 | 51 115 92 | 15
POO6T46R | 5501 | 17.9| 344 | 710 | 173 | 51 122 98 | 1.0
PO007A43R | 3210 | 165| 352 | 682 | 151 | 42 102 63 | 1.0
PS0035 NR2| 5171 | 16.4| 357 | 711 | 215 | 47 118 | 107 | 22
PS 00095 R2 | 4549 | 185| 336 | 702 | 159 | 46 111 84 | 2.0
:;;15001 5031 | 16.7| 37.0 | 717 | 177 | 41 116 86 | 1.3
S001B1 5079 | 17.6| 359 | 7.7 | 172 | 46 114 9 | 13
S003L3 5271 | 18.2| 339 | 70.7 | 185 | 45 114 89 | 1.0
S006W5 6084 | 17.3| 36.1 | 712 | 147 | 50 115 89 | 18
S007Y4 5425 | 15.8| 36.4 | 72.0 | 176 | 45 120 87 | 13
S0009D6 4277 | 18.0| 338 | 698 | 128 | 42 113 85 | 1.0
S0009M2 4811 | 18.8| 339 | 70.7 | 145 | 47 112 82 | 1.0
SC172375R2 | 5613 | 16.3| 342 | 719 | 147 | 44 126 90 | 2.8
TH 32004 R2Y 5513 | 17.2| 351 | 713 | 174 | 45 120 92 | 25
TH 37004 R2Y 5201 | 17.5| 347 | 709 | 164 | 48 124 89 | 13
TH87000
AR 4664 | 16.2| 364 | 737 | 133 | 50 114 91 | 35
TH87003
Ry 5097 | 16.2| 355 | 715 | 172 | 41 118 94 | 2.7
TH 88005
AR 5300 | 16.6| 34.4 | 716 | 170 | 46 123 99 | 1.3
Torro R2 4271 | 15.8| 361 | 721 | 154 | 40 114 99 | 2.8
LSD (005 747 | 06| 16 | 1.0 | 122 | 85 39 | 105 | 11
CV(%) 92 | 22| 28 | 09 46 | 113 | 21 70 | 379
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Table2. Agronomics 0R017WC Soybean Performance Evaluatiory Land Soybear2017.

Test Seed
Yield % % weight | weight | Plants | Maturity | Height | Lodge

Variety (kg/ha) Qil Protein | (kg/hl) | (9/1000) | m? (days) (cm) | (1-5)
TH 33003 R2Y 4579 17.8 34.5 70.5 162 49 116 81 1.0
22-60 RY 3312 18.0 33.9 70.0 146 44 111 57 1.0
23-60RY 4747 16.6 34.7 71.2 161 48 114 87 15
Akras R2 4658 16.0 34.6 72.8 172 49 117 75 1.7
Barron R2X 4208 17.7 35.7 70.5 143 51 112 74 1.7
Bishop R2 3797 17.7 34,5 70.1 150 50 109 79 1.3
CFS17.1.03 R 3375 16.9 35.2 68.3 145 48 107 69 1.0
CR:;S(N'LM 4784 18.3 32.8 70.4 186 49 115 75 1.3
Dario R2X 4919 17.4 36.0 71.3 151 47 112 74 1.0
DKB00229 4826 17.6 34.1 71.0 191 47 114 82 1.7
DKB008&39 4339 18.2 34.6 70.8 148 50 107 75 1.3
DS0067Z71 3890 16.9 33.9 71.1 174 39 118 79 1.3
Dylano R2X 3726 17.8 34.8 71.9 164 48 118 71 1.2
EXP0O0418XR| 4074 17.3 345 70.6 147 50 113 78 1.0
HS 006RYS24 3892 17.1 33.3 71.8 177 45 116 83 1.3
Kosmo R2 3662 18.7 33.3 70.3 160 47 113 74 1.0
Lono R2 4724 17.3 34.1 73.0 155 44 115 81 1.0
LS 002R24N | 4385 16.7 33.9 69.8 180 47 115 83 2.0
LS
NorthWester 4162 19.1 34.5 70.5 164 49 116 93 1.3
LS TR17XT 3498 17.7 33.8 71.2 147 47 111 75 1.0
LS TR19R2Y | 3414 19.1 33.1 69.6 144 45 111 69 1.0
Mahony R2 4221 18.4 334 70.4 156 41 117 76 1.0
Marduk R2 3834 17.3 33.7 70.7 188 48 112 75 1.0
McLeod R2 3716 17.7 33.6 70.7 172 46 113 73 1.3
NSC Belmont
RR2X 3548 18.7 34.7 69.8 161 41 112 79 1.0
NSC Leroy
RR2Y 3277 17.2 36.1 69.0 141 43 105 61 1.0
NSC StarCityl 5567 | 177 | 351 | 712 | 135 | 47 107 66 | 1.0
RR2X
NSC Watson
RR2Y 3216 19.3 31.5 68.8 158 53 106 60 1.0
P002A63R 4820 17.7 34.8 70.2 157 53 113 84 1.0
P0O02TO4R 3692 18.9 34.2 68.6 142 47 113 72 1.0
POOE 46R 4959 18.7 34.2 69.7 166 52 114 82 1.0
P0O007A43R 2588 194 31.5 66.0 135 45 97 57 1.0
PS 0035 NR2| 4372 17.7 33.3 70.3 189 45 112 77 1.0
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PS 00095 R2 | 4431 | 18.2 34.8 68.8 160 44 110 75 2.0
;\42115001 3114 | 18.3 35.4 69.8 155 44 110 67 1.0
S001B1 4665 | 17.4 37.0 70.6 181 44 114 86 1.8
S003L3 3363 | 19.7 31.9 69.0 162 42 111 64 1.0
S006W5 4497 | 18.2 35.0 70.2 134 49 112 72 1.3
S007Y4 5022 | 16.9 35.3 70.8 168 44 114 75 1.3
S0009D6 3416 | 18.9 33.1 69.1 130 43 108 69 1.0
S0009M2 3841 | 19.7 32.9 68.3 147 45 108 63 1.0
SC172375R2 | 4576 | 17.5 33.9 71.4 143 47 117 82 1.7
TH 32004 R2Y 4149 | 19.0 33.1 70.2 157 46 115 65 1.3
TH 37004 R2Y 4229 | 18.0 35.1 71.0 152 49 116 82 15
TH87000
RR2X 3655 | 17.2 36.0 72.7 131 48 113 71 1.8
TH87003
RR2X 4065 | 17.7 34.7 70.2 144 42 112 77 1.0
TH 88005
RR2X 3618 | 18.4 32.5 70.1 166 47 116 70 1.0
Torro R2 4053 | 17.0 34.9 70.0 153 49 110 81 1.7
LSD (0.05] 1047 11 1.9 1.4 17.6 6.8 3.5 12.8 | NS*
CV (%) 16.0 3.8 3.5 1.2 6.9 9.0 1.9 10.6 | 36.0

NS = not significant

* = Significant at P < 0.10
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Table3. Agronomics 62017WC Soybean Performance Evaluatigirrigated vs Dry Land Soybean

2017
Test Seed
Yield % % | weight | weight | Plants| Maturity | Height | Lodge
System/Variety | (kg/ha) Oil |Protein| (kg/hl) | (g/1000) m? (days) (cm) (1-5)
Irrigated 4990 168 | 34.2| 71.6 165 47 117 92 1.8
Dry Land 4033 179 | 35.0| 70.3 157 47 112 74 1.2
LSD (0.05 NS* 0.6 | NS*| 05 2.5 NS NS * 17.8 | NS*
CV (%) 12.4 3.1 3.1 1.1 5.8 10.3 2.0 8.7 0.6
Variety

TH 33003 R2Y | 4811 176 | 344 | 71.0 164 48 116 93 1.7
22-60 RY 4144 174 | 341 | 70.8 154 47 115 64 1.0
23-60RY 5164 16.2 | 347 | 716 164 50 115 94 1.8
Akras R2 4977 158 | 345 | 734 170 49 118 81 1.8
Barron R2X 4305 17.2 | 35.7| 70.8 142 53 113 82 2.2
Bishop R2 4216 17.1 | 35.0| 713 152 49 112 89 1.8
CFS17.1.03R2| 3703 16.4 | 35,5 | 70.1 151 48 110 76 12
CFS17.1.04 R2| 4866 17.7 | 33.3| 70.6 181 48 117 81 1.2
Dario R2X 4869 172 | 36.0| 724 150 45 114 86 2.0
DKB0029 5234 170 | 345 | 711 192 45 116 88 1.8
DKB00&39 4594 175 | 352 | 716 156 48 112 85 1.6
DS006771 4282 16.6 | 340 | 71.7 177 40 119 90 1.2
Dylano R2X 4251 175 | 35.0| 72.0 166 48 118 79 1.1
EXP0O0418XRN| 4730 16.8 | 34.7| 715 153 49 115 89 1.3
HS 006RYS24 | 4180 16,5 | 339 | 719 182 45 118 94 15
Kosmo R2 4419 17.7 | 345 | 70.8 170 50 116 85 1.3
Lono R2 4871 16.8 | 34.2| 73.0 159 42 117 86 1.9
LS 002R24N 4946 16.2 | 344 | 70.7 186 48 115 92 2.3
LS NorthWestel 4424 185 | 349 | 70.9 170 51 116 103 1.9
LS TR17XT 3934 172 | 341 | 722 1152 44 113 82 1.2
LS TR19R2Y 4007 18.4 | 33.8| 70.4 145 47 113 76 1.0
Mahony R2 4640 178 | 340| 704 163 46 118 86 1.6
Marduk R2 4413 16.8 | 32.2 | 71.2 192 48 114 88 15
McLeod R2 4751 16.8 | 346 | 715 183 49 115 90 1.7
NSC Belmont
RR2X 4353 176 | 36.0| 69.9 171 41 116 92 1.3
NSC Leroy RR4 3637 16.7 | 36.3| 70.0 144 41 108 70 1.3
NSC StarCity | 4193 | 172 | 356 | 722 | 136 | 46 112 75 | 12
RR2X
NSC \Vdtson
RR2Y 4352 18.6 | 329 | 69.9 161 52 109 72 1.0
P0O02A63R 5418 170 | 355 | 70.8 158 50 115 89 1.0

Irrigation Crop Divesification Corporation




PO02TO04R 4529 18.2 | 351 | 70.0 144 49 114 82 1.3
PO06T46R 5230 | 18.3 | 34.3 | 70.3 169 51 118 90 1.0
PO0O07A43R 2899 18.0 | 334 | 67.1 143 43 100 60 1.0
PS 0035 NR2 4772 16.6 | 345 | 70.7 202 46 115 92 1.6
PS 00095 R2 4490 | 18.4 | 34.2 | 69.5 160 45 111 79 2.0
PV 115001 RR3 4072 175 | 36.2 | 70.7 166 43 113 76 1.2
S001B1 4872 175 | 365 | 71.2 177 45 114 88 1.6
S003L3 4317 19.0 | 32.9| 69.9 174 44 113 76 1.0
S006W5 5291 17.7 | 356 | 70.7 141 50 114 80 1.6
SO007Y4 5223 164 | 358 | 714 172 44 117 81 1.3
S0009D6 3847 | 184 | 335 | 695 129 42 110 77 1.0
S0009M2 4326 | 19.2 | 334 | 695 146 46 110 73 1.0
SC172375R2 5094 169 | 340 | 71.6 145 46 121 86 2.3
TH 32004 R2Y | 4831 181 | 341 | 70.8 166 46 117 79 19
TH 37004 R2Y | 4715 178 | 349 | 71.0 158 49 120 85 14
TH87000 RR2X 4159 16.7 | 36.2 | 73.2 132 49 114 81 2.7
TH87003 RR2X 4581 169 | 35.1| 70.9 158 41 115 85 1.8
TH 88005 RR2) 4459 175 | 33.5| 70.8 168 46 119 85 1.2
Torro R2 4162 164 | 355 | 71.0 154 45 112 90 2.3

LSD (0.05] 639 06 | 1.2 0.8 10.7 5.4 2.6 8.2 0.6

System x Variety Interaction
LsD©o05] NS* [ s | s|] s | NS | NS| s | NS | s
S = Significant NS = not significant * = Significant at P < 0.10
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Demonstration of Potentia | Irrigated Crops

Funding
Agriculture Demonstration of Practices and Technologies (ADOPT)

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

Organizations
9 Irrigation Crop Diversifation Corporation (ICDC)

I CanadaSaskatchewan Irrigation Diversification Cer€&IDC)

Objectives

This demonstration gave producers the opportunity to view some unfamiliar crops and compare
different varieties which will help them decide on incorporatthgm into their crop rotations.

Research Plan

Four crops were selectedifthis trial, two vareties of quinoa, 1 variety of niger, 1 variety of borage and
a variety of marrowfat peas (table 1). The seeding, date, depth and rate for each crop enibetem
table 1.

Hand weeding was done throughout the growing seasonheetis little or no ircrop herbicide options
for these crops. The agronomic information for this trial is illustrated in table 1.

Table 1. Crops and Varieties grown and genexgtonomy for this Demonstration

Crop Variety Seeding Harvest Seeding N rate P205
Date Date depth (kg/ha) (kg/ha)

Quinoa Norquin May 31 Sept 27 Y inch 80 25
NQ94PT

Quinoa Norquin May 31 Sept 27 ¥4 inch 80 25
Black

Niger NA May 31 Sept 27 Y inch 80 25

Borage NA May 31 Sept 27 ¥ inch 50 25

Marrowfat Hitomi May 31 Sept 20 Yainch Inoc 25

Pea

This demonstration was seeded with a-tilbdrill on field 9 at the CSIDC farm. Each treatment consisted
of 6 rows with 6x1.5m dimensions with guard rows at émel of the demonstration. The plot plan can

be seenin figure 1. Thedirwas irrigatedvith a low pressure pivot system in order to keep soil
moisture above 60% by weight throughout the growing season. A total of 129 mm (5 inch) of irrigation
was apliedand 103 mm (4 inch) of rainfall occurred for this trial.
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Figure 1: Plot Plan for Demonstration of Potential Irrigated Crops

1.75m
Marrow Fat Niger Borage Quinoa
Pea
Seed Quinoal | Quinoa?2 | Quinoa 1
Pea Hitomi Rate 1 Variety 1 Rainbow 94PT 6m
Border ELIMINATEL Border
1-1.5" 1-1.5" 1/2" 1/2-1" 1/2-1" 1/2 - 1"
Inoc Inoc 80 kg N 50 kg N 80 kg N 80 kg N 80 kg N
25 kg P205 25 kg P205 25 kg P20 25 kg P205 25 kg P205 25 kg P205 25 kg P205
I I
12.25m

Results and Discussion

Producers are lookp for new types of crops to add in their rotation in order to help control disease and

pest issues. New specialty crops are becoming available and markets for them are@baneglready
established. There is limited agronomic knowledge for thespscunder irrigation. This demonstration

gAff 020K S@Ffdzk S GKS ONRLIQA INRGAWASARI G SYGAl f X
comparison betweerhese different crops The crops included in this trial will include; niger, coriander,
guinoa, marowfat peas and borage.

5SY2yaidNridAy3d GKSaS KAIKSNI @I tdzS ONRLIA Fltta Ay f
strategy, which is to enhance the returns from existing irrigation. Increasing acres of these crops under
irrigation wouldprovide value added opportunities as well as a higher gross return per irrigated acre.

Figure 1: The 2017 Potential Irrigated Crop Trial on
September 6th
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The Results of this demonstration are listadable 2for this trial.

This ighe third year that Quinoa has been grown in this trial at CSIDC. In 2015 both varieties, black and
golden, failed to produce any harvestable yield. This was hypothesized to be caused by heat blast
sterilization or excess water stress. In 2016, the éstrwas successful despite very high precipitation
throughout the growing season with the golden variety producing 1498 kg/ha (1336 Ib/ac). The 2017
trial produced a very poor amount with the variety golden, which is bred for Saskatchewan conditions
producing 471 kg/ha (420 Ib/ac) under the irrigated trial (table 2). The plot that contained the variety
rainbow was discarded due to poor emergence and no yield was obtained.

Crop Yield (kg/ha) Niger produced 47kg/ha (42 Ib/ac) which is much far
quinoa Rainbow 0 Iqwer than what was achieved the 2016 trial which
yielded 850 kg/ha (758 Ib/ac). Borage performed

quinoa Golden 47l At AAKGEE tS5aa GKEY HnmcQa ONR
niger i Ib/ac). The marrowfat pea varietfitomi, performed

borage 676 L22NIf& O2YLINBR G2 fFad &SkND
Hitomi peas 180 kg/ha (161 Ib/ac) under imgation.

Table 2. Results for 2017 Potential
Irrigated Crops Trial

Conclusion

Quinoa

Quinoa is a crop grown for seed production that is Native to thée& Mountains of Bolivia, Chile, and

Peru, and has been eaten as a grain for well over 5,000 years. It has received a lot of attention in North
America recently due to its high nutritional value. Quinoa contains all the essential amino acids that
humansrequire and is a complete plant protein. This makes it a great alternative to meat for
vegetarians. It also is gluten free so it can be used as a side dish for people witliseae or people
following gluten free diets.

Production is growing isWestern Canadwith around35000
By ACTES contracted in 2017Currently Northern Quinoa sells
: e all the seed, buys all the grain and does the processing for all
Quinoa grown in Saskatchewaguinoa yields are highly
| variable and can rage from 300 to 2,00(k/ acre. This trial
produced on the low end of yield at 471 Ibs/acre for the
Golden Variety. The Black variety had very poor
establishment and was not harvested. If a producer sold
this crop for the typical price ($0.60/Ib) he would gross
$283/acreusf 3 G KS RFEGF FNRBY (KA&a @&SIN
BASEtR FNBY KA& &8SINRa GNRIt O2 d
weather during flowering sterilizing the plant, which is a
problem for quinoa. Further investigation of growing
! quinoa in the Outlook ares necessarydue toinconstant
yields from year to yearfFor more information on growing
L\ this crop contact Northern Quinoa at (30833-9525

e £ i wr
Figure 2. Quinoa on August'8

70 Irrigation Crop Divesification Corporation



Niger

Niger is a grain crop with most commercial production occurring in Ethiopia. highaater user that
requires around 25 inches of water to achieve optimumdgerhis crop has been research as a
potential by Bill May at theesearch
e = o = g . farm in Indian Heatlas been testing
s ey this cropto be grown for the local bird
seed market.

Yields at Indian head average from 250
500 Ibs/acre under dryland conditions.
The yield for the irrigated plot in this
trial was 42 Ibs/ac which would be
considered disappointed for this crop.
In the 2016 trials there was pollinators
brought out which cause ib yield

much higher at over 750 Ibs/acre.
Pollinators were not brought out in
2017 due to logistigissuesand the poor
yield could have been caad by that.

Figure 3. Niger setting seed on Augth

Borage

Borage is an annual spice crggown for its gamma linolic Acid content contained in its seed. This crop
does not tolerate draght making irrigation necessary to prevent crop loss and achieve optimum vyields.

There are two Canadian borage exporters
in Saskatchewan, Bioriginal Food &
Science Corp. (Saskatoon) and Northern
Nutraceuticals Inc. (Spalding). There are
currently arauind 200 acres grown in
Saskatchewan which are marketed by
these companies. The yields in this
demonstration suggest that further
evaluation is required before giving merit
for this crop to be grown under irrigation
in Saskatchewatrit is possiblethat this

crop suffereddue to the lack of
pollinators.

{
%k
§

Figure 4. Borage setting seed on August 6th
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Marrowfat Peas

Marrowfat Peas are flat, largeeeded peas used in specialty snack foods markets in Asia and the United
Kingdom. These peasutain slightly more fat and sugar than regular field peas and typically

yields 1620% lower. Rudggro currently markets this crop and pays a premium for these peas. The

@ASEtR 200GFAYSR Ay (KAA &SI NDa NBaahcion. 6l a LR22N Iy
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Objectives
The obijective of this study is:to
(1) Todevelop and refine seeding and fertility recommendations for corn silage production
(2) Toevaluate the cost of production and feed quality of corn silage grown in
Saskatchewan

Research Plan

Corn production in Saskatchewan is gaining popularity due to its high feed quality for cattle production.
The agronomic recommendations for corn production in Saskatchewan are based on field trials
conducted before hybrids were developed for the copahunits (CHUS) typically experienced in
Saskatchewan. Since the input costs for corn production are more than double the input costs for barley
or oats @015 Crop Production Guijdenore refined recommendations for seeding and fertility rates are
required to maximize profitability. In addition, a detailed economic analysis on the cost of production

and an analysis of the feed value of the product are required to facilitate management decisions
regarding feedstocks and feeding practices.

The silage trialvasestablished in the spring @17at CSIDC. The soil, developed on medium to
moderately coarsgextured lacustrine deposits, is classified as Bradwell loam to silty loam.

All seeding operations were conducted usingpanmercial precision corn plantewned and operated

by PAMI The trial was established in a factorial randomized complete bldgttkthree replications
treatments consisted of
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1 two corn hybrids with varying ¢o heat unit maturity ratings,

1 three seeding rateg 75,000(low), 100,00Q(mid)and 125,00@high)plants/ha, and

1 three rates of nitrogen (N) fertilizempalication such that soil N + fertilizer NL£2 (low), 168
(mid)and 224(high)kg N/ha (00, 150 and 20Mbs N/ac)

Corn hybrids were Pioneer P7958A4R800 CHUand DeKalb 307 (2325 CHU)Soil test analysis
indicated a level of soil available N to a depth @gf@D cm a22 kg N/ha(201b N/ac)so supplemental N
fertilizer, as 460-0, was applied in a side banded position at rates0fl96 and 2@ kg/ha (8, 130 and
180 Ib N/ac) to achieve target N level$he corn waseeded on 8 cm row spacingFourrows were
seeded petreatment plot CGorn plots consisted of four rows and measured 3 m x.6 m

The trials were seeded on M@3. FertilizeNwas broadcast and incorpated prior to seedinglong
with 34 kg BOs/ha as 1251-0in a preseed band applicatianWeed control consisted of spring pre
plant and a post emergence applications of Roundup (glyphosate) supplemented by hand weeding.

Silage yield was obtained whéme milk line of each hybrid from their respective rsdeding rate and
mid-N fertilizer rate reached the migoint down the kernel.The silage was harvested wittHage
forage harvest combinequipped with a corn silage chopper headeret field yieldwas recorded and
subsamples of chopped material sampled for processing. itagevas harvest Septembé.

Growing season rainfall (Makirough Augus}) and irrigation wad29mm and216 mm, respectively.
Cumulative Corn Heat Units (CHU) we2@&for the period May 15 Septembei5. Climatic conditions
in 2017were slightlywarmer andmuchdrier than historic norms.

Results
Agronomic data collected in the study is tabulated in Tal{lenalysis of variance procedures conducted
on entire data set)results of each factorial treatment within the test are summarized in T2ble

Analysis of variance procedures conducted uptrireatments indicate thatreatmentswere

statistically significant differencégsom one another with respect tdry andwet yield. However

factorial analysis of variance procedures indicate thay seeding rate resutd in significantyield
differences as shown ifable 2 andrigure 1.Though number of cobs per plot were not recorded the
yield gain associated withcreasng seeding rate can likely be attributed tioe higher plant counts
associated with higher plant densiper plot. Yield differences between the two hybrids and nitrogen
(N)fertilization rates were not statistically different (Figure The lack of yiel response to N is

surprising, given that the spring soil test analysis indicated a marginal level of available N in the soil.
There is a possibility that the lack of a nitrogen fertilizer yield response was due to high levels of
available N in the sodlt depths below which was sampled for analyses. The previous very wet years at
hdzit 221 KIFa NBadzZ 6SR Ay +y StS@FIGSR 6l GSNIdGlLofS |
possible the corn roots either grew into these reserves or they moved to lyotgpward movement of

soil solution by capillary actiorit is also possible that a significant amount of the broadcast N applied
was lost to plant availability through such mechanismseaatilization, denitrification, leaching or
immobilization.

Asindicated in Tabl@ the hybrids evaluateddiffered in plant characteristicaN fertilizer application rates
hadlittle dramaticimpact on any agronomic measurement capture@@17. Increased seding rate did
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delaydays to anthesiand silking

Theseesults are from thesecondyear of an intended three year study. PAMI will combine this data with

the results from another four locations and a complete report prepared at project completion.

Tablel. Defining Agronomic Practices for Forage Corndrction ¢ CSIDC site.

Wet
Yield
Dry @65% Plant Days | Plant
N | Seed| Yield | Moisture % Stand | Daysto| to [ Height

Hybrid Rate | Rate | (T/ha) | (T/ha) [ Moisture | (#/ha) | Anthesis| Silk | (cm)
1. P7958AM| Low | Low | 18.52 52.91 75.7 78,947 71 73 252
2. P7958AM| Low | Mid 19.20 54.85 763 106,360 71 76 253
3. P7958AM| Low | High [ 20.54 58.70 76.0 129,020 71 75 248
4. P7958AM| Mid Low | 18.09 51.69 75.7 78,216 71 73 243
5. P7958AM| Mid Mid 19.91 56.88 75.7 104,898 71 75 253
6. P7958AM| Mid High | 19.41 55.45 77.1 130,848 72 77 251
7. P7958AM| High | Low | 16.95 4844 77.3 77,485 72 76 236
8. P7958AM| High [ Mid 16.33 46.67 80.2 101,243 71 75 249
9. P7958AM| High | High | 20.82 59.49 76.6 115,497 72 76 260
10. 30-07 Low | Low | 15.50 44.21 77.1 76,023 70 73 227
11. 3007 Low | Mid 15.76 45.02 76.7 101,974 70 75 212
12. 3007 Low | High | 19.33 5524 76.7 128,289 71 75 221
13. 30-07 Mid Low | 17.30 49.43 76.3 75,658 70 73 243
14. 3007 Mid Mid 18.35 52.42 77.2 101,974 71 74 244
15. 3007 Mid High | 18.29 52.27 77.5 125,731 71 75 237
16. 30-07 High | Low | 16.19 46.27 78.1 73,465 70 74 240
17. 3007 High | Mid 18.72 53.50 76.8 91,374 70 74 241
18. 30-07 High | High | 18.17 51.90 78.5 116,228 71 76 237
LSD (0.05 244 | 6.98 2.1 9,897 1.1 1.9 | 195
CV (%] 8.1 8.1 1.6 5.9 09 | 15| 49
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Table2. Factorial Analysis of Variance for Agronomic Parameters of Forage 2@itii

Wet
Yield
@65% Plant Plant
Dry Yield | Moisture Stand | Daysto | Daysto | Height
Treatment (T/ha) (T/ha) % HO (#/ha) | Anthesis Silk (cm)
Hybrid
P7958AM 18.86 53.90 76.7 102,501 71.4 75.1 249
30-07 17.51 50.03 77.2 98,968 70.5 74.4 233
LSD (0.05] 0.81 2.33 NS 3,299 0.4 0.6 6.5
Seeding Rate
Low 17.09 48.83 76.7 76,632 70.7 73.8 240
Mid 18.04 51.56 77.1 101,304 70.9 74.8 242
High 19.43 55.51 77.1 124,269 71.4 75.6 242
LSD (0.05 1.0 2.85 NS 4,040 0.4 0.8 NS
Nitrogen Fertilizer Rate
Low 18.14 51.82 76.4 103,436 70.8 75 235
Mid 18.56 53.02 76.6 102,887 71.1 75 245
High 17.86 51.04 77.9 95,882 71.1 75 244
LSD (0.05 NS NS 0.9 4,040 NS NS 8.0
CV (% 8.1 8.1 1.6 5.9 0.9 1.5 4.9

NS = not significant

Figure 1. Effect of Seeding Rate, N Femtitiand Hybrid Selection on Yiel2017

Dry Yield (T/ha) vs Hybrid, Seeding Rate & N Rate
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Developing Nitrogen Management Recommendations for Soybean
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Objectives
The objective of this study is tovestigate soybean respseas to and interactions between granular
inoculant rates and contrasting N fertilization practices.

Research Plan

The trial was established #te CSIDOff-station land base (Knapik)The soybean variety ZDRY was

used due to its relative early mattyi All seed was prpackaged by weight after adjusting for seed
weight, % germination and assuming a 90% seedling survival. Target plant populatEs6,0a8

plants/ha. Seed was treated with Acceleron (fluxapyroxad, pyraclostrobin, matalaxyl aadlopiid)

and with Optimize ST liquid soybean inoculafhe trial was established irfactorialrandomized

complete block plot design with four replications. Plots were seedelay23. Granular CellTech

soybean inoculant was applied at an applicatiate of 05.2, 10.4or 20.8kg/ha (0, 1x, 2x or 4x
recommended application rate) with the seed. Granular urea and ESN were side banded at seeding,
UAN was surface dribble banded at R1 growth stage of soyh#anitrogen fertilizers were applied at a
rate of 55 kg N/ha. Plots were maintained weed free by aptaat burnoff and postemergent

glyphosate applicationsPriaxor DS (fluxapyroxad & pyraclostrobin) and Copper 53W (tribasic copper
sulphate) fungicides were applied for foliar disease préieen Whole plant harvest of a 1 harea

occurred at R3 stage (early pod) for N uptake determination. Harvest area was 1.5 x 7.0 m, plots were
combined with a Wintersteiger plot combine when the plants were dry enough to thresh and the seed
moisture conent was <20%Harvestoccurred on October 1Harvested samples were cleaned and

yields adjusted to a moisture content of 14%. Oil and protein content was determined with a Foss NIR
analyser.

Total inseasorrainfallfrom May through October wak57.0mm. Total inseason irrigation at CSIDC
Off-station was 192.5 mm.

Soil test results obtained prior to seeding are shown in Table
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Tablel. Soil test results Agvise Lab2017.

Depth (cm) NOsN | P \ K \ SQ-S
ppm

0-15 6 5 165 15

15-60 30 15(15-30cm)

Organic Matter 1.9%

pH (0- 15 cm) 7.3

pH (15- 60 cm) 7.8

Carbonate

Soluable Salts (L5 cm) 0.32 mmho/cm

Soluable Salts (150 cm) 0.3 mmho/cm

Results

Individual treatment effects onegd and seed quality parameters measuraad RCBD statistical
analysesare outlined in Table2 & 3 (tissue and seed N concentratiaghavailable at time of printing
Results presented when data is summarized by factorial analyses is presented in Tables 4 & 5

Granular inoculation had a statically significant impact on grain yield. In general, all granular inoculant
applications increased soybean seed yield above the absolute control (O kg/ha granular inoculant, no N
fertilizer). The trial was established on ground with no prior histéigogbean production and

therefore free of theBradyrhizobium japonicuspecies of bacteria necessary for biological nitrogen
fixation to occur in soybeanThe 0X granulacontrol treatmens did have a seed applied inoculant but it

is apparent this singldose application was insufficient to provide optimal seed yields. This finding is in
keeping with prior results at ICDC and other Saskatchewan research trials. Though the 4X granular
applications tended to have the highest yields suggesting that thieesms produced at this site, for

this growing season, had a high N demand. Yields were high, and the soil test available soil N was
relatively low, so the high N demand through either N fixation and/or N fertilization is reasonable. N
fertilization alschad a significant effect on soybean seed yiéltie mean effect of fertilizer N additions,
regardless of the N fertilizer source, increased seed yield (Table 4). The interaction between granular
inoculation and N fertilizer additions is graphically thated in Figure 1 and provides a visual
representation of the yield results obtained. féttilizer additions increased grain yields above the
unfertilized treatments across all granular inoculant rates. The highest yield responses occurred where
no graaular inoculant was applied. Results suggest that in 2017 biological N fixation was incapable of
providing optimal N to the plants to produce maximum yieldéelds tended to be higher when the
fertilizer was applied at the time of seeding as opposed tater inseason applicationThe high

responses achieved when fertilizer N is applied without granular inoculant also suggedestitzer
YAIKG 0SS FoftS G2 0S dzASR Ay |y aAy20dzZ Fyd FIFAf dz2NBS

Nitrogen fertilizer appliations also tended to produce higher plant biomass yields and produce taller
plants. Nitrogen fertilizer additions had only little influence on seed oil and protein contémisglysis

for tissue N concentrations performed from the above ground-s@dsorbiomass sampled collected
indicated thatgranular inoculant applications failed to increase tissue N concentrations in the plant, nor
did the application of fertilizer as ESN. Both urea and dribble band UAN significantly increased tissue N
concentration. Total N uptake in plant biomass (data not shown) was also not influenced by granular
inoculation but all fertilizer applications resulted insignificantly more N in the above grdant p

material. Unfortunately, seed N concentrations have not as yeehaleterminedat the time of this

publication
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This is thehird and finalyear of this trialyesults of the past three seasons will be summarized and a
final report prepared.

Table2. Effect of treatments on seed yield and quality.

1000
y Test Seed
Granular N Fertilizer Yield | Yield | Oil | Protein | weight weight
Entry | Inoculant Treatment (kg/ha) | (bu/ac) | (%) (%) (kg/hl) (mg)
1 no granular | o \ooen 2083 | 44.4 | 163| 338 72.3 157
inoculant
2 4.5 kg/ha 0 Nitrogen 3779 | 56.2 | 16.2| 339 72.2 146
9.0 kg/ha 0 Ntrogen 3425 | 50.9 |16.2| 34.1 71.4 151
4 18.0 kg’/ha | O Nitrogen 3810 | 56.7 | 15.8| 34.3 72.2 148
Urea Side Band
5 no granular 4538 | 675 | 158 34.3 72.6 153
inoculant
4.5 kg/ha Urea Side Band 4002 | 59.5 | 15.7| 34.4 72.0 145
9.0 kg/ha Urea Side Band 4190 | 62.3 | 15.7| 34.5 71.9 149
18.0 kg/ha Urea Side Band 4426 | 658 | 15.7| 34.4 72.2 153
ESN Side Band
9 no granular 4196 | 62.4 | 16.0| 33.9 73.0 145
inoculant
10 | 4.5kg/ha ESN Side Band| 4343 | 64.6 | 16.0| 33.7 71.9 146
11 9.0 kg/ha ESN Side Band| 3942 | 586 | 16.2| 334 72.1 150
12 18.0 kg/ha ESN Side Band| 4667 | 69.4 | 15.8| 34.4 72.1 147
13 |nogranular | UAN Dribble |00 | 597 | 157| 344 72.0 148
inoculant Band
14 | 45kg/ha g:IL\'dDr'bb'e 4071 | 605 | 16.0| 33.9 72.1 146
15 | 9.0kg/ha g:der'bb'e 3589 | 63.4 | 16.1| 34.1 72.4 147
16 | 18.0 kg/ha g:der'bb'e 4499 | 66.9 | 15.8| 345 72.4 151
LSD (0.05] 689 10.2 | NS*| NS NS NS
CV| 12.0 | 120 | 21 1.5 1.1 4.1

NS = not significant
* = Significant at P < 0.10
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Table3. Effect of treatments on field observations and N concentration.

y Plant DryPlant
Granular N Fertilizer Population | Height | Biomass | Biomass| Seed N
Entry | Inoculant Treatment (plants/ha) (cm) (g/m?) N (%) (%)
1 no granular | o gen 441,250 54 197 1.94
inoculant
2 4.5kg/ha | 0 Nitrogen 476,563 58 220 2.07
9.0 kg/ha | O Nitrogen 418,750 55 218 2.30
18.0 kg/ha | O Nitrogen 472,188 55 227 2.40
5 no granular |\ - side Band| 477,500 70 327 2.53
inoculant
4.5kg/ha | UreaSide Band| 445 625 65 319 2.47
9.0 kg/ha | Urea Side Band| 474,063 67 371 2.18
18.0 kgha | Urea Side Band| 462,188 66 313 2.47
ESN Side Band
9 no granular 468,125 69 347 2.13
inoculant
10 4.5kg/ha | ESN Side Band| 457,183 68 372 2.00
11 9.0 kg/ha | ESN Side Band | 461,250 63 276 2.11
12 18.0 kg/ha | ESN Side Band | 457,500 69 343 2.28
no ganu|ar UAN Dribble
13 inoculant | Band 436,250 61 309 3.03
14 45kgha | JAN Dribble 451,563 62 267 2.58
Band
15 9.0kgiha | JAN Dribble 465,938 52 271 2.67
Band
16 18.0 kgtha | YAN Dribble 491,250 64 341 2.80
Band
LSD (0.05] NS 9.8 94 0.49
cV 9.2 11.0 22.3 14.4

NS = not significant
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Table 4. Effect of treatments on seed yield and quality, Factorial Analyses

Test 1000 Seed
Yield Yield Qil Protein weight weight

Treatment (kg/ha) (bu/ac) (%) (%) (kg/hl) (mQ)
Granular Inoculant Rate
no granular 3934 58.5 15.9 34.1 725 151
inoculant
4.5 kg/ha 4049 60.2 16.0 34.0 72.0 146
9.0 kg/ha 3786 56.3 16.0 34.0 71.9 149
18.0 kg/ha 4351 64.7 15.8 34.4 72.2 149

LSD (0.05 345 5.1 NS NS* NS NS

CVv 12.0 12.0 2.1 15 1.1 4.1

Nitrogen Source & Placement
0 Nitrogen 3499 52.0 16.1 34.0 72.0 150
Urea Side Band 4289 63.8 15.7 34.4 72.2 150
ESN Side Band 4287 63.7 16.0 33.9 72.3 147
UAN Dribble Band 4044 60.1 15.9 34.2 72.2 148

LSD (0.05 345 5.1 0.2 NS* NS NS
Granular Inoculant Rate x Nitrogen Source & Placement

LSD (0.05 NS NS NS NS NS NS

NS = not significant

* = Significant at P < 0.10
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Table 5. Effect of treatments on field observations and N concentration, Factorial Analyses.

Plant Dry Plant
Population Biomass Biomass N Seed N

Treatment (plants/ha) | Height (cm) (g/m?) (%) (%)
Granular Inoculant Rate
no granular inoculant 455,781 64 302 2.41
4.5 kg/ha 457,891 63 294 2.28
9.0 kg/ha 455,000 59 284 2.31
18.0 kg/ha 470,781 64 306 2.49

LSD (0.05 NS NS NS NS

CVv 9.2 11.0 22.3 14.4

Nitrogen Source & Placement
0 Nitrogen 452,188 55 223 2.18
Urea Side Band 464,844 67 333 2.41
ESN Side Band 461,172 67 334 2.13
UAN Dribble Band 461,250 60 297 2.77

LSD (0.05 NS 5 47 0.24
Granular Inoculant Rate Nitrogen Source & Placement

LSD (@5 | NS NS NS NS

NS = not significant

Figure 1 Inoculant x N Interaction on Soybean Yield
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Developing Phosphorus Management Recommendations for Soybean
Production in Saskatchewan
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Objectives

The obijective of this study is tmprove P management recommendations for soybeans in
Saskatchewan by investigating crop response to monoammonium phosphate (#820) rates and
placement methods.

Research Plan

The trial was established at the CSIDiSstation land base (Knapik). The soybean varietgGY was

used due to its relative early maturity. All seed wasprekaged by weight after adjustingrfseed

weight, % germination and assuming a 90% seedling survival. Target plant population was 556,000
plants/ha. Seed was treated with Acceleron (fluxapyroxad, pyraclostrobin, matalaxyl and imidacloprid)
and with Optimize ST liquid soybean inoculafke trial was established infactorialrandomized

complete block plot design with four replicatianBlots were seeded on M&4. Phosphorudertilizer

was applied as either a seg@thced, sideband or broadcast and incorporated application. At each
method of application phosphorus fertilizer was applied at rates of 20, 40 and 8@k as
monoammonium phosphate (382-0). Broadcast phosphorusas applied prior to seeding and
incorporated with the seeding operation. Granular deth soybean irmulant was applied at an
application rate of 10 kg/ha with the see®lots were maintained weed free by a gstant burnoff and
postemergent glyphosate application®riaxor DS (fluxapyroxad & pyraclostrobin) and Copper 53W
(tribasic copper sulphatelhgicides were applied for foliar disease preventidihole plant harvest of

a 1 ntarea occurred at R3 stage (early pod) for P uptake determinatitarvest area was 1.570 m,

plots were combined with a Wintersteiger plot combine when the plants wdeyeenough to thresh and

the seed moisture content was <2@#d occurred on October2. Harvested samples were cleaned and
yields adjusted to a moisture content of 14%. Oil and protein content was determined with a Foss NIR
analyser.

Total inseason ranfall from May through October was 157.0 mm. Totadéason irrigation at CSIDC
Off-station was 192.5 mm.

Soil test results obtained prior to seeding or fertilizer application are shown in Table
Tablel. Soil Test Resultg017¢ Agvise Laboratories
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Depth (cm) NO-N | P \ K \ SQ-S
ppm

0-15 6 5 165 15

15-60 30 15 (1530cm)

Organic Matter 1.9%

pH (0- 15 cm) 7.3

pH (15- 60 cm) 7.8

Carbonate

Soluable Salts (015 cm) 0.32 mmho/cm

Soluable Salts (1550 cm) 0.34 mmho/cm

Results

Seed andeed quality parameters measured are outlined in Tabl&ield observations and phosphorus
tissueconcentration (if available at the time of printing) are shown in Table 3.

PhosphorugP)fertilizer applications had statistically significaneffecton seedyield of soybeanThe

site was chosen on the basis of a soil test report submitteshih-May to Agvisel absthe soil available

P level determined in this soil test wappm and deemed deficientndividual treatment yield results

are illustated in Figure 1, the mean influence of both P fertilizge and placement is shown in Figure

2. In general as fertilizer P increased soybean seed yield increased. Given the low available soil P levels
a response may have been unsurprising, howeter magnitude of the response was dramatic. The
mean impact of an application of 80 kgdB'ha (methods of placement combined) provided an

additional 957 kg/ha (14.2 bu/ac) seed yield increase over the unfertilized control treatiibatmean
influence d method of P fertilizer application was less influential than fertilizer rate as shown in Figure
2. ltis interesting that the broadcast P applications were generally as effective as the other placement
methods. Due to the chemical nature of P fertilizbroadcast applications are deemed ineffective

when compared to other methods of placement for most field crops other than perennial forages.
However,soybeans are known to be effective scavengers of soil P, which could gRkpla&ifiectiveness

of thismethod of application in this trial year.

Neither the method nor rate of P fertilizer application had a significant effect on any other seed quality
measurement as shown in Table 2. Plant populations were influenced by both method and rate of P
fertilization. In generakhe application of P fertilizer resulted in a higher plant establishment, likely due
to stronger, healthier plantavhichresulted in an increased seedling survival rate as compared to the
unfertilized control. Plant population was redwed by seed placed applications at all fertilizer rates
compared to side band or broadcast applications indicating seed sensitivity to the fertilizer as illustrated
in Figure 3.Tissue P analyses for above ground-sedson biomass samples did indicatenso

interesting observationsin general, the 20 ®s/ha application rate, regardless of method of

placement, failed to significantly elevate tissue P concentration. At the 40 8&8M& application

rates tissue P concentrations were higher indicatimgf the fertilizer P was being acquired. Interesting

the 80 ROs/ha application was the lowest P concentration of the higher P fertilizer rate treatments and
may reflect a degree of plant sensitivity to the higher rates. Also interesting is that theshigiplant

tissue concentrations were obtained with the 880Fha broadcast application indicating the

scavenging ability of the plant to obtain shallow placed P fertilizer. In terms of total P uptake in biomass
statistical analyses indicated there ware differences between treatments (data not shown) as was the
case with respect to plant biomass yield.
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Unfortunately, seedP concentrations have not as yet been determined at the time of this publication.

This is thehird and finalyear of this trialyesults of the past three seasons will be summarized and a
final report prepared.

Table2. Effect of treatments on seed yield and qualit017

1000
Test Seal
Yield Yield Oil | Protein | weight weight

Entry | P.OsRate | P;OsPlacement | (kg/ha) | (bu/ac) | (%) (%) (kg/hl) (mg)

1 control (01 /A 3042 | 453 | 16.0 | 341 | 71.9 148
P.Os)

2 20 ROs SeedPlaced 3704 55.1 | 159 | 344 71.7 150
kg/ha

3 20 ROs SideBanded 3439 51.2 | 15.8 | 345 71.8 147
kg/ha

4 20 ROs Broadcast 3368 50.1 | 159 | 34.3 71.6 147
kg/ha

5 40 RO SeedPlaced 3788 56.3 15.7 34.8 72.0 147
kg/ha

6 40 ROs SideBanded 3677 547 | 15.8 | 34.6 72.1 151
kg/ha

7 40 ROs Broadcast 3747 55.7 | 15.7 | 34.3 69.2 143
kg/ha

8 80 RO SeedPlaced 3871 57.6 16.1 34.1 72.1 147
kg/ha

9 80 RO SideBanded 4115 61.2 | 15.6 | 349 70.5 153
kg/ha

10 80 RO Broadcast 4010 50.6 | 155 | 34.8 71.9 149
kg/ha

LSD (0.05] 558 8.3 NS NS NS * NS

Cv| 105 105 | 2.08 1.6 1.8 2.8

NS = not significant
* = Significant at P < 0.10
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Table3. Effect of treatments on field observations and P comtetion, 2017

Plant Plant | DryPlant
Population | Height | Biomass | Biomass| Seed P

Entry P.Os Rate P.0s Placement | (plants/ha) | (cm) (g/m?d P (%) (%)
1 S:(’)”S;ro' ©  Twa 446,562 | 50 181 | 0.28
2 20 ROs kg/ha | SeedPlaced 460,625 55 204 0.29
3 20 ROs kg/ha | SideBanded 493,750 53 209 0.29
4 20 BGOs kg/ha | Broadcast 495,625 56 225 0.28
5 40 ROs kg/ha | SeedPlaced 456,562 60 248 0.31
6 40 BOs kg/ha | SideBanded 465,625 58 218 0.30
7 40 ROs kg/ha | Broadcast 509,375 59 242 0.30
8 80 ROs kg/ha | SeedPlaced 432,187 59 249 0.30
9 80 ROs kg/ha | SideBanded 507,187 59 241 0.33
10 80 ROs kg/ha | Broadcast 529,375 55 232 0.34
LSD (0.05] 56,231 NS NS 0.03
Ccv 8.1 9.2 26.6 7.7

NS = not significant
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Figure 1. Effect of Phosphorus Fertilizer Application on Soybean Yield, 2017

Yield (kg/ha)

4500 ¢
4000 ¢~
Ay
vd
3500
3000
2500
2000
control 20 kg 20kg 20Kkg 40 kg 40kg 40kg 80 kg 80kg 80Kkg
P205 P205 P205 P205 P205 P205 P205 P205 P205
Seed Plac Side B'Cast Seed Side B'Cast Seed Side B'Cast
Band Place Band Place Band

Research and Demonstration Program Report 2017

[ 87




Figure 2. Effect of Phosphorus Fertilizer Rate & Placement on Soybeddh 2047
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Figure 3 Effect of Phosphorus Fertilizer Rate & Placement on Soyl@ant Population 2017
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Objectives

Faba beans are a reasonably well adapted pulse crop for large areas of the Canadian Prairies; however,
acreage for this crop has traditionally been small and agronomic recommendations along producer
experience for faba beans are limitetlhas traditionally been recommended to target faba bean
populations of 45 plants/mbut seedling mortality can be variable and difficult to estimate depending

on spring soil moisture and temperatures. Higher faba bean seeding rates could have the aglvaiftag
accelerating maturity and increasing yields but may also have implications for disease.

The obijectives of this study are to investigate the effects of faba bean seeding rate on the agronomic
growth and seed yield.

Research Plan

The trial was estdlshed at CSIDC, in a randomized complete block design (RCBD) with four replications.
Snowdropfaba bean was established at potential seeding rates 40,20, 40,and60 plants/nf.
Seeding rate was established by pveighed seed per treatment accotiimg for individual seed weight,
90% germination and assuming 85% plant establishment. The trial was seeded d0.M2ipt size was
1.5 mx 8 m. All plots received 30 k@¥ha as 1251-0 as a &le bandedapplication and TagTeam
granular inoculant ah rate of7.4kg/ha as a seed place application during the seeding operatigaed
control consisted of a spring pggant soil incorporated application of granular Edge (ethalfluraing a
postemergence application tank mix of Odyssey (imazamox -eimagyr). Supplemental hand
weeding was conductedAn application of Matador (lambdayhalothrin) was appliedugust 25 for
control of observedphidactivity. Yields were estimated by direct cutting the entire plot with a small
plot combine when the pints were dry enough to thresh and the seed moisture content was <20%.
Harvest occurred oSeptember 3.

Total inseasorprecipitationat CSIDC from May through SeptemB&mwas136.8 mm. Total irseason
irrigation at CSIDC consisted1d@0mm.
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Results
Agronomic observations collected are outlined in Tdble

Tablel. Impact of Seeding Rate on Seed Quality & Agronomics of Faba R04f,

Seeding Test | Seed Plant
Rate Yield | Protein | weight | weight | Population | Maturity Height | Lodging

(plants/m?) | (kg/ha) | (%) | (kg/hl) | (mg) | (plants/m?) | (days) (cm) (1-5)
5 2295 25.8 81.6 230 10 114 107 1.0
10 2648 26.0 80.8 244 18 111 116 1.0
20 3475 25.8 81.4 246 32 113 127 1.3
40 3041 26.6 79.9 275 52 113 130 1.0
60 3052 26.8 80.3 287 72 113 127 1.0
LSD (0.05 623 0.9 1.0 26 3.8 1.2 8 NS
Ccv 13.9 2.2 0.8 6.6 6.7 0.7 4.4 21.3

Faba bean seed yield was very low, the highest yield obtained8%s0f the highest yielobtained in
2016and 59% obtained in 2015. Significant flower abortion was apparent throughout the ftmver
duration and individual plants had very few pods fedn As a cool season pulse the faba beans did not
respond favourably to the heat and intense sun exposure through June and July. This is believed to be
the cause of the low grain yields obtained.

Highest yield was obtained at the seeding rate that provig@glants/n?, this yield was not statistically
different from the40 and60 plants/n¥ rates but was compared to tHeand 10 plants/mrates. Effect

of plant density on yield is graphicallydtrated in Figurd. In previous years trials highest yields were
typically occurring at the 40 plantsApopulation. The higher yield of ti#® plants/ntis possibly a
reflection of the low rainfall, despite irrigation, and high light intensity ofdeason.Target plant
populations were attempted using seed germination % and an estinmsatedling survival of 85%.
Established populations were proportionally higher at the two lowest target populations. Higher
populations were likely reduced due toaplt to plant competition within a seed rowProtein ingeneral
increased as seeding rate increasdakst weightvas not strongly influenakby planting densityin
2017.Sed weightincreased aseed rateincreased, fant heightincreased until the 20 ptis/m?
planting density Days to plant maturitand plant lodgingvere not greatly influenced by planting
density.

This is thehird and final year of the trialA final report will be prepared and results released at a later
time.
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Figurel. Hfect of Target Plant Population on Faba Bean Yi€dl7
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Objectives
The objectives of this study are itvestigate the merits of foliar fungicide applications on faba bean in
western Canadé#or the control of choctate spot

Research Plan

The trial was established at CSIDC, in a randomized complete block design (RCBD) with four replications.
Snowdrop faba bean was established &met seeding rates of 50 plantsAn Seeding rate was

established by preveighed ged per treatment accounting for individual seed weight, % germination

and assuming 85% plant establishment. The trial was seeded odMa3lot size was 1.5 m x 8 m. All

plots received 30 kg:Bs/ha as 1251-0 as a le bandedapplication and TagTeagranular inoculant at

a rate of7.4kg/ha(2X recommended rateds a seed place application during the seeding operation.

Weed control consisted of a spring go&ant soil incorporated application of granular Edge

(ethalfluralin) and a postmergence apjtation of Odyssey (imazamox + imazethapyr). Supplemental

hand weeding was conducted

Fungicide applications were applied at early and-ftadering using a higlslearance small plot sprayer.
Early or 10% floer is considered to occur when the majority of plants have at least 1 flower open at the
first node. Mid or 50% flower is considered to occur when the majority of plants have at least 1 flower
open at the fourth node. Application for the 10% flower ocedron June0and 50% flower on July 6,
2017 Fungicides applied were Bravo 500 (chlorothalonil), Pri&{fluxapyroxad + pyraclostobin),
Propulse(prothioconazolet fluopyran) and Vertisan (penthiopyrad)An application of Matador
(lambdacyhalothrn) was appliedhugust 25 for control of observeaphidactivity.

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 moisture content was <20%. Harvest occurregtemSer 2.
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Total in-season precipitation at CSIDC from May through September 27 was 136.8 mm. -Se&adn
irrigation at CSIDC consisted of 100 mm.

Results

Faba bean agronomic observations and seed quality are shown inTTaBlatisticallyneither fungicide
formulation nor time of application had an effect on faba bean seed yi®ignificanflower abortion

was apparent throughout the flowering duration and individual plants had very few pods formed. As a
cool season pulse the faba beatid not respond favourably to the heat and intense sun exposure
through June and July. This is believed to be the cause of the low grain yields obtained and may have
limited or maskedootential yield responses to fungicide treatment

Fungicide treatmenhad no impact orany other seed quality or plant characteristics measured in Table
1.

The disease rating scale utilized in this study are shown in Zainié the dates and ratings obtained are
shown in Tabl&. In general, disease severity incidemneas very low and not unexpected given the field
season was dry and very windyhese environmental conditions were not conducive to disease
pressure.

This is the third and final year of the trigh final report will be prepared and results released later
time.
Tablel. Agronomics & Seed Quality of Faba Be@017

1000
- Test Seed Plant
o App_Ilc_atlon Yield | Protein | weight | weight | Height | Population
Entry | Fungicide Timing (kg/ha) (%) (kg/hl) (mg) (cm) | (plants/m?)
1 Control N/A 2564 26.1 80.2 287 123 60
0
2 Priaxor DS 10% . 2822 26.8 80.4 279 121 62
Flowering
10%
3 Propulse _ 2653 26.1 79.8 275 119 60
Flowering
. 10%
4 Vertisan _ 2725 26.3 80.3 286 122 66
Flowering
10%
5 Bravo _ 2843 26.5 79.7 282 122 62
Flowering
. 50%
6 Priaxor DS : 2811 25.9 80.6 257 116 58
Flowering
7 Propulse | 207 2724 | 265 | 803 | 288 | 122 59
Flowering
. 50%
8 Vertisan _ 2757 26.4 80.8 275 119 63
Flowering
9 Bravo | 20% 2011 | 26.4 | 802 | 206 | 122 66
Flowering
LSD (0.05] NS NS NS NS NS NS
cv| 105 2.0 0.8 7.4 5.0 10.5

NS = not significant
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Table2. Disease Rating System

Score 0 1 2 3 4 5 6 7 8 9 10
0,
/°. 0 1-10 | 11-20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 | 91-100
Disease
Table 3. Disease Ratings Until Beginning of Senescence.
Application Disease Rating
Entry | Fungicide Timing
June 21| July5 | Julyld | July28 | Aug®b | Aug?®d
1 Control N/A 0.45 1.0 1.0 2.0 3.2 5.0
. 10%
2 Priaxor DS Flowering 0.50 1.0 1.0 2.0 3.1 5.0
3 Propulse | 10% 0.35 1.0 1.0 2.0 3.1 50
Flowering
4 | Vertisan |10% 0.45 1.0 1.0 2.0 3.1 5.0
Flowering
5 Bravo | 10% 060 | 10 1.0 2.0 3.1 5.0
Flowering
. 50%
6 Priaxor DS Flowering 0.40 1.0 1.0 2.0 3.1 5.0
7 Propulse | 20% 0.40 1.0 1.0 2.0 3.1 5.0
Flowering
8 |verisan |20% 060 | 1.0 1.0 2.0 3.0 5.0
Flowering
9 Bravo | 20% 040 | 1.0 1.0 2.0 3.1 5.0
Flowering
LSD (0.05 NS NS NS NS NS NS
cv| 310 1.0 1.0 1.0 3.3 1.0

NA = not applicable
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Objectives
The obijective of this trial is to determine the effects of two inoculants at different rates and in
combination on faba bean grown in various soil/climatic zones of Saskatchewan.

Research Plan

Field trials will be conducted at six locations (Outlook, Scott, Indian Head, Swift Current, Raatvers,
Yorkon SK) fron2015-2017. Two inoculants (Nodulator peat for faba bean and TagTeam granular for
faba bean) in different combination on two Faba bearieties §nowbird andSSN4) were arranged
factorial randomized complete block design with four replicates (16 treatments).

A consistent treatment protocol was observed and followed at all participating trial locations.
Inoculants as indicated, thefiormulation and method of application was consistent across all sites.
What did differ between locations was such practical aspects of date of seeding, method of seeding
(direct vs worked), plot size, harvest date, etc., variables that would be expictiffer among a
multi-organizational study such as this.

Trial Design and Treatments
This study was established irietorialrandomized complete block design with four replications.
Treatmentsare shown in Table 1.

A seeding population of 434 pdants/m? (4-5 plants/f) was targeted after accounting for seed size, %
germination and assuming 90% emergence. The thousand kernel weight (TKW) for Snowdrop was 343.3
g with a germ % of 90, CDC S3N@&d a TKW of 299.0 g and a germ % of/AdDseed vas treated with

Apron Maxx RTA (fludioxonil and metalabd/and Sisomer) for various seed rots, damping off and

seedling blights and with and Stress Shield 600 (imidacloprid) for wireworm comtrelCSIDC trial was
seeded on MayL1.
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Table 1. Varietts and Inoculation Formulation and Rate of Application.

Treatments Faba bean Variety Inoculants
1 Snowdrop Unrinoculated check
2 Snowdrop Nodulator peat for Faba Beans
3 Snowdrop 0.5x rate TagTeam Granulfor Faba bean
4 Snowdrop 1x rate TagTeam Gralar for Faba bean
5 Snowdrop 2x rate TagTeam Granulfmr Faba bean
Nodulator peat for Faba Bearts TagTeam granular for Fabg
6 Snowdrop
Beansat 0.5x
Nodulator peat for Faba Beants TagTeam granular for Fabg
7 Snowdrop
Beansat 1x
Nodulator peat for Faba Beants TagTeam granular for Fabg
8 Snowdrop
Beansat 2x
9 CDGCSSN4 Urnrinoculated check
10 CDC SSNIS Nodulator peat for Faba Beans
11 CDC SSNS 0.5x rate TagTeam Granuléor Faba bean
12 CDC SSNIS 1x rate TagTeam Granuléor Faba bean
13 CDC SSNIS 2x rate TagTeam Granuliar Faba bean
14 CDC SSNS Nodulator peat for Faba Beans TagTeam granular for Faba
Beansat 0.5x
15 CDC SSNSS Nodulator peat for Faba Beans TagTeam granular for Fabé
Beansat 1x
16 CDGSSNa Nodulator peat for Faba Beans TagTeam granular for Fabg
Beansat 2x

Supplemental fertilizer as 1832-0 was applied at all locations at rates of@B0 kg POs/ha and either
sidebanded or seegblaced depending upon location. Two éutants Nodulator peat seed treatment
(BASF) and TagTeam (Monsanto BioAg) a granular inoculant were utilized in the study. Nodulator was
applied to the seed at a recommended rate of 1.22 gm per kg of seed. All sites applied the Nodulator
peat inoculant b the seed by damp inoculation method of applying 2.0 ml water to a kg of seed, adding
1.22 gm inoculant, and mixing well in either a large plastic bag or plastic containerplSeed peat
inoculant was applied to seed immediately prior to seeding. T€am granular inoculant was metered
through seeded boxes or pigeighed and applied through a cone on the seeder. TagTeam granular
inoculant was seeglaced at the recommended rate of application for the row spacing used at each
testing site.

At all sites plots were maintained weed free by herbicide bwifffiprior to seeding, post herbicide
applications and in many cases significant hand weeding. Most sites receivedeasim fungicide
application for disease prevention, at the Swift Current locati@ather conditions were such that
fungicide application was not deemed as needed.
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Harvest at all locations was accomplished with a small plot combine in a straight cut operation and/or by
hand harvesting procedures. At some locations Reglone was appkedesiccation application, at
other locations natural dry down occurred.

The trialat CSIDC was also sprayed with Mataggeonmbdacyhalothrin)on August 25 for control of
observedaphidactivity. The trial at this location was harvested on Septemb.

Total in-season precipitation at CSIDC from May through September 27 was 136.8 mm. -Se&sdn
irrigation at CSIDC consisted &215mm.

Results
Spring soil test analysis for the trial is shown in Table

Table 2. AviseSoil Test Restd, Sampled Spring017

Depth (cm) NOs-N | P ] K \ SQ-S
ppm

0-15 6 14 166 22

15-30 8 41

30--60 18

Organic Matter 2.6%

pH (0- 15 cm) 8.2

pH (15- 60 cm) 8.3

E.C. (615cm) 0.38 mS/cm

E.C. (1530 cm) 0.51 mS/cm

ICDC2017 Trial
Sed quality and agronomic plant characteristics collected are tabulated in BalBlactorial statistical
analysis is given in Table 4.

Overall yields were very low for irrigated faba bean productiSignificantflower abortion was

apparent throughouthe flowering duration and individual plants had very few pods formed. As a cool
season pulse the faba beans did not respond favourably to the heat and intense sun exposure through
June and July.

Inoculation had no statistically significant respongegoain yield of either varietySoil test available
nitrogen (\N) was considered deficient so a positive response to inoculation might have been expected.
Lack of responsis speculative but a couple of possibilities are worth considering. Biologfoadtién

in Faba bean occurs with the infectionRiiizobium leguminosarumhich is both native to prairie soils

but can also persist in soil from previous commercial inoculation applications. This field, the entire
CSIDC Research Station, has a londrandent history of pulse production and it might be that a

Gol O]l ANRdzy R¢ A Y R RA&yyhdndsarunnidyhtiet-fréshichrémercidl moculant
applications.Roots of the uninoculated control plots did have nodules formed on the root system
although in fewer numbers than inoculated treatments. Commercial inoculants utilized in the trial were
stored in refrigerated conditions prior to use so inoculant damage or reduced titre is not considered a
contributing issue Without measuralte evidence the tilization of indigenous rhizobia is a speculative
hypothesedut the research literature indicatesaanoccur. It is also possible that given the low yields
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obtained due to environmental conditioribat this also masked or limited an expression of an
inoculation responseThe effect of inoculation on faba bean yield is illustrated in Figure 1.

Inoculation had no impact on either protein content, test weight, seed sizesgadon biomassr
established plant population. Inoculation did tend to riésm taller plants. Varieties did differ inmost

of the above mentioned observations other thamd-season biomass

Results from this year will be combined with results from trial sites located at Indian Head, Swift

Current, Scott, Melfort, Yorkton, Ireh Head and Redvers to complete a full reportZ01.7.

Table3. Impact of Inoculant on Seed Quality & Agronomics of Faba B&BIDQ017

Test Seed Plant
Yield | Protein | weight | weight | Biomass| Height| Population
Entry | Variety | Inoculant| (kg/ha) | (%) | (kg/hl) | (mg) | (T/ha) | (cm) | (plantsim?)
1 | Snowdrop| Check | 3572 | 27.3 | 80.4 | 313 | 8750 | 92 55
2 Snowdrop| Nod peat| 3634 26.6 80.9 287 10300 | 102 55
3 Snowdrop| 0.5X TT | 3799 | 26.8 | 80.3 | 290 8600 98 54
4 | Snowdrop| L.OXTT | 3574 | 26.8 | 80.4 | 273 | 7500 | 100 56
5 Snowdrop| 2.0X TT 3540 27.1 80.1 314 7030 102 57
Nod +
6 | snowdrop| 120" | 3419 | 269 | 804 | 201 | 9500 | 95 54
7 | snowdrop| N4t | 3577 | 272 | 80.9 | 310 | 9070 | 99 56
1.OXTT
8 | Snowdrop| N9t | 3539 | 272 | 80.7 | 320 | 8460 | 92 53
20X TT
g |CPC Check | 3841 | 305 | 839 | 286 | 9470 | 99 38
SSNa
10 | ¢bC Nod peat| 3679 | 305 | 84.1 | 279 | 8570 | 111 36
S®IS1
11 | ¢bC 05XTT | 3591 | 306 | 843 | 298 | 7860 | 100 35
SSNa :
12 | CDC 10XTT | 3777 | 310 | 838 | 277 | 11030 | 109 38
SSNa :
13 | ¢bC 20XTT | 3405 | 307 | 838 | 278 | 8280 | 103 36
SSNa :
CDC Nod +
1 |goc [N | 3698 | 300 | 836 | 276 | 8360 | 111 37
CDC Nod +
15 |Socq |29t | 3623 | 309 | 840 | 283 | 8790 | 99 37
CDC Nod +
16 [Sova | boto | 3646 | 314 | 839 | 288 | 9320 | 102 36
LSD (0.05 NS | 09 | 07 | NS NS 10 3.9
cvl 106 | 23 | 06 | 98 | 225 | 71 59

NS = Not significant
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Figure 1. Effect of Inoculation on Faba Bean Grain Yield, ICDC 2017.

Yield (kg/ha)

Table4. Factorial Analysis of Varieties and Inoculation on Seed Quality & Agronomics of Faba Bean,
2017

Test Seed Plant
Yield Protein weight weight Biomass | Height | Population

Treatment (kg/ha) (%) (kg/hl) (mg) (T/ha) (cm) | (plants/m?
Variety
Snowdrop 3582 27.0 80.5 300 8663 98 55
CDCSSN4 3657 30.7 83.9 283 8960 104 37

LSD (0.05 NS 0.3 0.3 14 NS 3.6 1.4

Cv| 10.6 2.3 0.6 9.8 22.5 7.1 5.9

Inoculant
Check 3706 28.9 82.2 299 9110 95 46
Nod peat 3656 28.5 82.5 283 9435 107 46
0.5XTT 3695 28.7 82.3 294 8230 99 44
1.O0XTT 3676 28.9 82.1 275 9265 105 47
20X TT 3472 28.9 82.0 296 7655 103 47
Nod + 0.5X TT 3559 28.4 82.0 284 8975 103 46
Nod + 1.0X TT 3600 29.1 82.4 297 8930 99 46
Nod + 2.0X TT 3593 29.3 82.3 304 8890 97 45

LSD (0.05 NS NS NS NS NS 11 NS
Variety x Inoculant

LSD (0.0ﬁ NS NS NS NS NS NS NS

NS = Not significant
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Improving Fusarium Head Blight Management in Durum Wheat in
Saskatchewan

Funding
Funded by theAgricultue Development Fund (AD&)d Western Grains Research Foundation

Project Lead
9 Project P.I: Randy Kutcher (U of S)
9 ICDC Lead: Garry Hnatowich (ICDC)

Objectives
The obijective of this trial is timprove fungicide timing in durum wheat for the control osfuium head
blight (FHB) in Saskatchewan

Research Plan

The trial was seeded on Mag,lthe durum variety was CDC Desire. Plot size was 1.5 m x @@an.
seeding rates were evaluated, seed was packaged to achieve a seeding density of 75 plants/m
despgnated low seeding rate and 400 plantg/designated as high seeding rate. CDC Desire seed was
packaged to account for a germination3% and assuming a seedling survival #69Nitrogen

fertilizer was applied at a rate of 110 kg N/&s460-0 as a Eleband application and®kg ROs/ha as
12-51-0 seed placedWeed control consisted of a pesimergence applicatianofSimplicity
(pyroxsulampnd Badge lbromoxynil +MCPA ester)

The chemical fungicide used in the study was Caramba (metconapplédaat the following
phenological growth stages timings

BBCH 5¢ end of heading, spikes fully emerged from the boot

BBCH 6% beginning of flowering

BBCH 65 full flowering, 50% anthers mature

BBCH 69 end of flowering

BBCH 738 early milk

BBCH & for first fungicide application followed by a secatdBBCH 73

Unsprayed control

Sprayed controt plots received a fungicide application at each growth stage/timing.

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

Data collected for the study includeemergence counts per square meter of each @bthe seedling

stage, days to beginning and end of flowering, number of spikes at fungicide application times, and the
number of spikes per square meter at the soft dough stagerther cata collection will include FHB
index,grain yield thousand kerneWweight, test weight, protein content, FDK, and DON content.

Reglone (diquat) desiccant was applied Septendsand plots were harvested on September 15. Yields
were estimated by direct cutting the entire plot with a small plot combine when the plants disy
enough to thresh and seed moisture content was <20%.

Total inseason rainfall from May througbeptenber was B6.8 mm. Total irseason irrigation at CSIDC
was75 mm.
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Results
Trial results will be made available once tabulated with the resdileglditional trials being conducted at

Saskatoon, Scott and Indian Head. This project is part of a graduate degree paogr&@GDC will only
release results at a time mutually agreed to by both ICDC and the University of Saskatchewan.
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2017 Irrigated Flax Fungicide Demonstration

Funding
Agriculture Demonstration of Practices and Technologies (ADOPT)

Project Lead
1 Joel Peru, PAg, Irrigation Agrologist, Saskatchewan Agriculture

Organizations
Irrigation Crop Diversification Corporation (ICDC)

Objectives

The objective othis project will be to demonstrate the yield benefit of applying foliar fungicide on flax
to control Pasmo on an irrigated field. This project evaluated two different fungicide on flax in the Lake
Diefenbaker Development Area andapared them to an untreated control

Research Plan

Two fungicides, Headline and Priaxwere appliedon an irrigated flax field in the South Saskatchewan
River Irrigation District. The producer applied the fungicide on two portions of the field ardsiefp

as an untreated control. The crop was monitored for disease development throughout the season. The
yield was taking at harvest from the treatments and the control to determine the results of this project.
Prairie Thunder Flax was seeded on NEZG W3M. This site has a Fox Valley soil association and is a
loam. The quarter section is irrigated with a low pressure pivot system. See table 1 for the agronomic
and irrication management for this site.

sty N ) K Table 1. Agronomic
Management of Flax
Banded 80 Ib /ac 30 Iblac |30 Ibac | rungicde
Demonstration
Fertigated 15 Ibs/ac
Seeding Rate 46bs/ac

Fungicide Application | beginning of flowering

Priaxor Rate 160 ml/acre
Headline Rate 180 ml/acre
Rainfall 6 mm (0.25)
Irrigation NA

Harvest Date September 29
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Results and Discussion

Flax is an irrigated crop in Saskatchewan, taking up 3.2% of the irrigated acres in the Lake Diefenbaker
Development Area in 2017. Pasmo is a major disease in flax that can reduce yield by upnto 30%

severely infected fields according to the Flax Council of Canada. The Flax Council has also stated that all
surveyed flax fields in Western Canada have had traces of Pasmo. Enhancing returns from existing
irrigation is a part of Saskatchewan irriget strategy and effective disease management is a proven

way to flax increase yield.

This project compared the benefits of two different fungicides, Headline (group 7) and Priaxor (group 7,
11). This will help give producers a comparison of these twdumts in order to help them choose

which would fit best on their operation. Under irrigated conditions, crops are more susceptible to
disease due to higher amounts of moisture compared to dryland. The benefit of this project will be to
promote the efficag of foliar fungicide application to control disease and promote health in high

yielding flax under irrigation. This project will demonstrate the economic and yield benefits of this
practice.

Yield was measured with a weigh wagon on Septemb#r. 2Bhe results of this demonstration showed

a large response to the fungicide aigpttion. The yield results are shown in Table 1 and show a slight

yield decrease to Priaxor and a 5.9 bu/acre response to Headline. Visual symptoms of disease were very
low this year mostly likely due to the hot, dry growing season. Weed pressure from volunteer canola

and kochia was a large problem for this crop which caused a delay in harvest

Table 2. Yield Results of Flax Fungicide Demonstration

Treatment Sample  Yield Yield
Size (ac) (Ib/ac) (bu/ac)
Control 1.00 2672 47.7
| Priaxor | 1.32 | 2244 | 40.1 |
Headline 1.00 3002 53.6
Conclusion

This project was implemented to give a year of data after the success of the 2016 flax fungicide trial
conducted by ICDCThis project was conducted during a very dry year only .025 inch of rainfall during
the growing season. Headline gave a 5.9 bushel yield response although priaxor had no positive effect
on yield. There were no visual symptomd$a$mo incidence even in¢huntreated portions of the field.

The little benefit seen by the fungicide in this trial may have been due to the hot, dry conditions keeping
the crop canopy dry even though irrigation water was applied. An approximate cost of applying
fungicide on flaxs $28 an acre including the cost of running the machinery. A yield response of 3.5
bu/acre is needed in order to break even if the price of flax is at $8/bu.
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Demonstration of Narrow vs. Wide Row Dry Bean Production

Funding
Funded by ADOPT

Project L ead
1 Jeff Ewen, Rg, Irrigation Agrologist, Saskatchewan Agriculture

1 Garry Hnatowich, PAg, Research Agronomist, ICDC
9 Coinvestigators: Dr.ikstin Bett, Crop Development Centre

Organizations

9 Irrigation Crop Diversification Corporation (ICDC)
1 Crop Developrent Centre

Objectives

The obijective of this project will be to demonstrate the effect narrow row spacing Qf320cm (8¢
12") has versus traditional wide row spacing of 60 cm (24") in irrigated dry bean production.

Research Plan

Trials were establishtkat the Canad&askatchewan Irrigation Centre (CSIDC) in Outlook and at
Riverhurst, SK. The trial at CSIDC was established and maintained by ICDC, the Riverhurst by the CDC.
Trials were established in a randomized split plot design with four replicatioain plots were row

spacin@ and subplots were varieties.

¢KS /{L5/ &a2ftAR 2NJYINNRg NBg LI2G4a 6SNB 2y wun OY
OY oHnév aLIl OAy3IQa 2F (o2 NRgao®d LG wAtde® NitzNE G Y |
YR 6ARS NBg 2y cn OY oO0Hnév 2F (62 NRgao ¢tKNBES Y
included in each test. Pinto market class varieties were AC Island and CR2CBMgk market class

were CDC Blackstrap and CDC Jet and #vg Market class dry bean varieties were Envoy and Portage.

At each site varieties were planted to establish a target plant population of 35 plahtisfmarrow row

production and 25 plants/mfor wide row production. Planting rates for each system vwadgisted for

variety seed size and % germination. All seed was treated with Apron Maxx RTA (fludioxonil and

metalaxylM and Sisomer) for various seed rots, damping off and seedling blights and with and Stress
Shield600 (imidacloprijifor wireworm contrd. The Riverhurst site was seeded May' &&d the CSIDC

site May 29

At CSIDC eedcontrol consisted of a prplant soil incorporated application of granular Edge
(ethalfluralin) and a postmergent application of Basagran (bentazon) + Assure Il (gfopeP-ethyl)
supplemented by oné-season cultivationfor wide row trials, and periodic4row hand weeding.The
trial received a tankmix application of Priaxor DS (fluxapyroxad & pyraclostrobin) and Copper 53W
(tribasic copper sulphate) fungicide faawering for white mold, anthracnose and bacterial blight
control.

At Riverhurst weed contraonsisted of a prgplant soil incorporated application of granular Edge

(ethalfluralin) and a postmergent application of Basagran (bentazor§oto(imazimoy on June 20,
supplemented by on@-season cultivationfor wide row trialson July 2 by ICDC stadind periodic in
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row hand weeding.The trail received a fungicide application of Lance WG (boscalid) and Kocide (copper
hydroxide) July 20 A seconddngicide application of Allegro (fluazinam) on Jul§®4s applied for
white mold, anthracnose, and bacterial blight control.

All plots were undercut to facilitate harvest at CSIDC on S@ptAT Riverhurst narrow row plots were
swathed by CDC staff @&ugust 35t and wide row plots were undercut by ICDC staff on Septeméter 1
to facilitate harvest.

Plots were harvested Septembert@@t both CSIDC and Riverhurst.

In-season irrigation at CSIDC resulted in 192mm (7.6 inches) and natural precipitafiSiDel was
142mm (5.6 inches).

In-season irrigation at Riverhurst resulted in 145mm (5.7 inches) and natural precipitation at Riverhurst
was 96mm (3.8 inches).

Results

Complete results areecorded below in Tables 1 & 2. Yield results from both sitesd@ substantial

yield increase for solid seeded that is statically significant. All varieties performed excellent under both
wide row and narrow production in 2017. Statistics for agronomic attributes were evaluated at the
Outlook site and no perimetsrwere found to be statically significant.

Table 1. Dry Bean Yield as Influenced by Row Spacing and Variety.

Treatment CSIDC Riverhurst
Yield Yield
kg/ha \ Ib/ac kglha | Ib/ac
Row Spacing
Solid 5950 5307 5025 4482
Wide 3330 2970 3772 3364
Row Speing LSD (0.05 668 596 1239 1105
cVv 9.6 9.6 17.1 17.1
Variety
Pinto
AC Island 6046 5392 4846 4322
CDC WM 5256 4688 4537 4047
Black
CDC Blackstrap 4992 4452 4795 4277
CDC Jet 4814 4293 4064 3624
Navy
Envoy 3164 2822 4236 3778
Portage 3571 3185 3912 3489
Variety . N
LSD (0.05 456 407 768 685
Row Spacing x Variety
LSD (0.05] NS \ NS ] NS ] NS
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Table 2. Dry Bean Agronomic Characteristics Observed at CSIDC

Lodge Plant
Test | Seed rating Pod Stand
Treatment | Weight | weight | Flower | Maturity | 1=upright | ¢l€arance| Height | (plants
(kg/hl) | (mg) | (days)| (days) | 5=flat (%) (cm) | /m?
Row Spacing
Solid 79.2 267 51 94.9 1.5 83 49 34
Wide 79.3 266 51 96.3 1.6 79 49 22
Row
Spacing NS NS NS 1.2 NS 2.9 NS 5
LSD (0.05
CVv| 0.7 3.2 1.7 0.9 31.1 6.7 8.0 8.4
Variety
Pinto
AC Island | 79.2 396 50 96 2.5 71 48 28
CDCWM | 77.6 404 49 94 1.9 80 46 25
Black
cbC 77.6 237 50 95 1.1 87 47 26
Blackstrap
CDC Jet 78.4 193 56 97 1.3 86 56 30
Navy
Envoy 82.1 191 51 95 1.8 81 44 30
Portage 80.7 177 53 97 1.0 81 52 29
Variety
LSD (0.05 0.5 8.8 0.9 0.9 0.5 5.5 4.0 2.4
Row Spacing x Variety
LSD(@©.05 S | S | Ns NS NS NS NS | NS
S = Significant

NS = Not Significant
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Figure 1. Yield, Combined CSIDC & Riverhurst 2017
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Final Discussion

Irrigated dry bean productiom Saskatchewan has primarily been done using wide row production to
facilitate interrow cultivation and undercutting.Wide row production has been proven to be successful
in the production of dry beans, but the exponential cost of owning specializearp equipment such
as planters, interow cultivators, and undecutters, creates a barrier for producers to includg 8eans

in their rotation.

Narrow row production is common in other parts of Western Canada for growing dry beans primarily on
dryland fields in Southern Manitobalarrow row production allows for producers to use common

dryland farming equipment such as air seeders and swathgmns. use of common dryland farm

equipment results in lower production costs.

The results from this dematration showed that narrowow production is equivalent or even more
productive than the traditional wide row production in all different classes and variel@3C was able
to replicate similar results obtained in 2016 using the identical protocol PADZD150114).

ICDC intends to continue evaluating wiev vs. narrow row dry bean production in 2018he goal will
be to move to field scale demonstration and hopefully in the future submit a proposal to agriculture
development fund (ADF) for machinezyaluation.

Acknowledgements

The project lead would like to acknowledge theageration with the CDC and the technicians and
summer staff that helped with the project.
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Field Scale Demonstration of Narrow vs. Wide Row Irrigated
Dry Bean Production

Funding
Fundedby the Saskatchewan Pulse Growers (SPG)

Project Title
Narrow row vs. wide row irrigated dry bean production

Project Lead
1 Jeff Ewen, PAg, Irrigation Agrologist, Saskatchewan Agriculture

Coinvestigators
1 Garry Hnatowich, PAg, Research Clive, Irrigation Crop Diversification Corporation

1 Nathan Gregg, PAg, Program Manager, Prairie Agricultural Machinery Institute
1 Joel McDonald, PEng, Program Manager, Prairie Agricultural Machinery Institute

Introduction

Dry Bean production in Saskatchewaas remained relatively constant and predominately under
irrigation on a small amount of acres. Wide row production has created a barrier for most farmers to
adopt production of dry beans because of the need for specialized equipment. A narrow row (solid
seeded) production system would allow for farmers to adopt dry bean production with their
conventional farming equipment. Solid seeding may also allow for further expansion of dry bean on to
dryland acres with adequate rainfall as another pulse crop option

Dry bean is the most widely produced and consumed pulse in the world and has many market
opportunities. Traditional dry bean growing areas in the Northern United States and Southern Manitoba
are decreasing acres annlyalith pressure from soybeans andfavorable growing conditions. Current

dry bean markets are very strong, which presents an opportunity for Saskatchewan farmers.

Objectives

The objective of this project is to show that narrow row dry bean production is equal or superior to wide
row production. To show narrow row is equal or superior to wide row production an 80 acre center
pivot will be split in half for a side by side comparison of a traditional wide row production system,
vacuum planted on 22 inch rows compared to air seeded ondOriows in a solid seeded situation.
Expected results are that narrow rows will result in equal or greater yield with a less intensive
production system.

Material and Methods

This trial wagstablishedbn an irrigated parcel within the Riverhurst IrrigatiDistrict (RID) in RM#224.

I A4ARS 08& &aARS O2YLINR&2Y ¢l a RSY2yadNIGdSR o0SitgS
aSSRSR omMné0v RNEB oSlyao /5/ .fFO1&a0NILI ofl Ol oSl
early maturity, high pod clearae, and high yield potential in Saskatchewan growing conditions. CDC
Blackstrap seed came pteeated with Apron Maxx RT® seed treatment, germination of 98%, and seed

moisture of 15%.
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Field preparation for the wide row portion of the field began April bg tandem disking to bury cereal

residue from the prior year and blacken the soil. Granular Edge® herbicide was then applied across the
entire field with a heavy harrow on April #3The wide row portion of the field was banded on April' 20

with 136 bs/ac of 460-0, 125 Ibs/ac of 86-16, and 23 Ibs of 1821-0 equivalent to 76.25 Ibs/ac of

nitrogen, 56.75 Ibs/ac of phosphate, and 20 Ibs/ac of potassiumplarg cultivation on the wide row

portion of the field took place May 4o leave a level anthellow planting surfaceThe entire field

received a preplant application of a halitre of glyphosate mixed with Permit® on May"28he wide

NEg LERNILIA2Y 2F GKS FASER gla LXFYGSR gAGK | W2KY
spacing on Mg 29" with a target plant population of 115,000 plants/acre or 56 Ibs/ac seeding rate.

(Image 2 section14)

Seeding of the narrow row portion of the field took place Maf88a A y3 | . 2 dzNBIl dzf &G ooHn
RNAEE | yR . 2dz2NBI dzf ger metermg(image $ e&tionil4) Yhe exdach sarfe fdrtitizer

blends were applied as on the wide row portion of the field. Application of the nitrogen and the

potassium blends were applied through the midrow banders and the phosphate with the seed. Target

plant population for the narrow row spacing was 125,000 plants/acre or 61.4 Ibs/ac seeding rate.

{ SSRAyYy3 (221 LIIFIOS Id ody YLK G I &aSSRAy3I RSLIK
5500 rpm on the mid row banders and 3000 rpm to thedsemw. Seed row fans were set just high

enough to avoid plugging and as low as possible to reduce seed damage. Land rolling took place

immediately following seeding to flatten dirt lumps and rocks to facilitate swathing and direct harvest.

Inter-row cultivation in the wide row spacing portion of the field took place on Jtilgnt a second
cultivation on July 1'8 Inter-row cultivation is used for weed control as well as keeping the soil loose to
facilitate undercutting prior to harvest in wide row praction. An incrop herbicide application of Viper
ADV® and a top up of Basagran® took place Jugr8ss both the wide and narrow rows. A single
fungicide application of Contegra® applied ag20acre was applied July 2@t the early pin bean

stageof development across the entire field for control of white mold.

Through the course of the growing season 11 separate applicatidrrigation were applied for a total

of 7.5 inches (190.5mm)Figure 1 section 14jrigation application rate rangedom 0.5 inch (12.7mm)

to 0.75 inch (19.05mm) per application. A total of 3.78 inches (96.1mm) of natural precipitation
accumulated through the growing season. The vast majority of rainfall came in a single rain event in late
May and another single rairvent in late August.

Undercutting of the wide row area of the field took place SeptemiSeatlbuckskin stage of
RSOSt2LIYSyid ¢gAGK | tAO1SGG hyS {dSLm® o6LYFIAS 1 &
direct harvest comparison in the namorow spacing, so approximately half the area of the narrow row

dry beans was desiccated with Reglone® at 20 gal/acre on Saptie buckskin stage of development

to facilitate direct harvest. The remaining area of the narrow row portion of the fielsl swathed

September % at the buckskin stage of development. Harvest look place SeptemBewiti2 the wide

row undercut and the narrow row swathed portion of the field being harvested with a Pickett Twin
aladSNmx oSty 02Y0AY S demaiiinyg stahdng erea®dfSHe fiedd 2vas direct 0 ¢ KS  NJ
harvested with a Case IH8280I2 (i | NBE O2YoAYyS 6A0GK | al 052y C5T1tpun ¥
section 14) The three separate areas of the field were weighed on a calibrated truck scale to evaluate

yield difierences. A sample of each area was retained to evaluate moisture, damage, and dockage.

(s}
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Results & Discussion

CDC Blackstrap black beans were developed at the University of Saskatchewan and are well suited to
Saskatchewan growing conditions. (Image tisacl4) CDC Blackstrap black beans are early maturing
indeterminate short vine (type Il) dry bean. The certified seed used in this demonstration was 98% germ
and 15% moisture. Seed moisture above 12% is preferred to reduce the amount of seed damage
through handling and seeding. The addition of seed treatment is a preferred practice to protect the seed
from various seedling diseases. Seeding typically does not take place until late May when soil
temperatures are above 10°C. It is important to seed into tne&m soil to allow the large seeded dry
bean to imbibe warm moisture and get it out of the ground as quick as possible. The seeding date for
this demonstration was May #9nto warm moist soil resulted in quick germination and seedlings
breaking groundn 7 days(Image 4 section 14)

Fertility requirements for dry bean production in Saskatchewan are still being evaluated. Current
recommendations are for 80 to 90 Ibs. of available nitrogen and 50 to 60 Ibs. of available phosphate.
Addition of potaskim and zinc may be required in cases where soils test low in these nutrients. A dry
bean specific inoculant can be used to help fix nitrogen, but dry bean is a poorer nitrogen fixer than
most other pulses. Inoculant specific to dry beans is difficulintd ih Saskatchewan. Current producers
often receive seed prreated with inoculant or fertilize to not account for nitrogen fixatidrd6 Ibs/ac

of 46-0-0, 125 Ibs/ac of 86-16, and 23 Ibs of 181-0 equivalent to 76.25 Ibs/ac of nitrogen, 56.75
Ibs/acof phosphate, and 20 Ibs/ac of potassium were applied in this demonstration resulted in
maximum yield. No inoculant was used in this demonstration.

Plant counts were taken on June™8ased on an average of ten counting sites. The wide row area
averagedl42,600 plants/acre or 20% higher than target. Planter seeding rate was set based on
manufacturer manual settings and resulted in a higher seeding rate than expected. The narrow row area
averaged 98,000 plants/acre or 22% lower than tarjetage 5 sectio 14) It is believed more seed

damage resulted through the air seeder than observed at the time of seeding.

Herbicide options for dry bean production are limited. Herbicides that are registered are effective, but
specific attention to crop rotation anak-cropping restrictions need to be considered. It is important to
choose fields with lower weed populations as dry beans are poor competitors with weeds. The herbicide
application of glyphosate and Permit® flant and Viper ADV® and Basagran® proviseellent weed
control in this demonstration.

Typically white mold is the most devastating disease in dry bean production and often two applications
of fungicide are warranted. Bacterial blight can also be a problem and once visual symptoms are present
acopper based fungicide should be applied for control. The climatic conditions in 2017 made for low
disease pressure. Between irrigation management and a single application of Contegra® disease
infection was minimal in this demonstration.

Due to the indeteminate nature of most dry beans some form of grarvest preparation is required
whether it be undercutting, swathing, or desiccation. The wide row production system is based around
tillage to facilitate undercutting prior to harvest. Undercutting takéscp when pods are at the

buckskin stage and are not prone to shattering. (Image 6 section 14) The undercutter cuts the plant off
below ground and lays the crop into windrows to dry down. Swathing is a common practice in solid
seeded dry bean production t@llow cutting to occur at the buckskin stage of development before pods
are prone to shattering{lmage 8 section 14) It is important to cut the plants as low as possible to avoid
damaging or missing lower hanging pods. Swathing with a rigid header chffitadt on fields that are
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not relatively level. The down side to undercutting and swathing is windrows are left exposed to wind
and rain. Windrows can potentially be moved by high winds and if windrows are rained on it takes
substantially more time talry down than standing crop. Desiccation is the final option and is most
commonly used in solid seeded production. Reglone® is the best suited desiccation production for quick
dry down. Glyphosate can also be used in cases of heavy weed infestationab@siskould take place

no earlier than buckskin stage of development to allow seeds to fully mature. The dry bean crop is then
left to mature standing and is direct harvested with a straight cut header. In this demonstration all three
methods of preharvest were experimented. Both undercutting and swathing resulted in little or no seed
losses from this practice. Undercut windrows were left 12 days and the swathed windrows were left 7
days before harvesting. A notable observation, due to the higher plgmilption, the wide row area of

the field matured approximately 5 days faster than the narrow row. Both undercut and swathed were
ready to harvest in approximately 5 days following the operation, but due to logistics of harvesting they
were left until theentire field was ready to harvest. The desiccated portion of the field was ready for
harvest 7 days after application. All methods worked well in these circumstances.

Dry beans are known to be a very delicate seed and this requires specific attentiontwberes to

harvesting. Dry beans should be harvested below 16% moisture, but ideally between 14 and 16%
Y2A40dz2NE (2 FT@P2AR aSSR RIYF3ISod ! tA01SidG ¢6Ay al a
harvest dry beans. The gentle pickup feeds matémial two large cylinders that separate seed from

plant material. Fans blow away light material to leave a clean sample that is elevated to a hopper using a
bucket elevator. Once the hopper is full it is hoisted and dumped directly into trucks. (Imagetibh s

14) The alternative is using conventional or rotary combines. Many modifications can be made to

current conventional and rotary combines to reduce seed damage such as specific threshing kits and
conveyor unloaders. With specific attention to setngo major alterations need to be made to

conventional or rotary combines. In this demonstration the undercut and swathed portions of the field

were harvested usingtaA O1 SG G ¢ oAy al G4SN RNE 06Sty O2YO0AYSd (
excellent job reslting in minimal seed damage and minimal harvest losses. A Case [N @28y

O2Y0AYyS 6AGK | al 052y C5T1tpu FtSE RNILISN KSIFRSNI 61
the field. No modifications were made to the combine or header. The comimseset to factory default

setting for black beans which has the concave set wide open, rotor speed on low, and fan set high. The
header was tilted forward to allow for the lowest possible cutting. The reel was slowed down and reel

tines tilted back to &w for the knife to be cleared and the material to be pulled onto the canvas. The

majority of losses were happening on the cutter bar of the header. It was found that in areas with less

plant material resulted in more losses due to poor feeding. In aiidamore plant material a constant

feed resulted in fewer losses. The rotary combine did a good job of separating seed, but the use of

augers throughout the combine resulted in some seed damage. The auguring from hopper to truck

seemed to be the most damamy.

Dry bean production in Saskatchewan is almost entirely under irrigation and planted in wide rows.

Typical target dry bean yields in Saskatchewan under irrigation are 3000 Ibs/acre. Average dry bean yield
under irrigation in Saskatchewan are 2500813£. There is some variability of yield potential depending

on variety and market class. Dryland dry bean production in Southern Manitoba results in average yields
of 1800 to 2000Ibs/acre again with variability depending on variety and market classithe®o

Manitoba the vast majority of dry bean production is on dryland and much of the navy and black bean
production is narrow row seeded and either swathed or direct harvested. Specialty beans such as kidney
and cranberry are grown in wide rows and unclgrprior to harvest. This demonstration was to find out

if there was any advantage to row spacing as well as specific production practices around the row
spacing production systems. The wide row system resulted in the highest yield of 3735.3 Ibs/acre. The
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sample was very clean with minimal damage and seed moisture of 10.7%. The narrow row swathed

portion of the field resulted in the™ highest yield of 3515.5 Ibs/acre. The sample was also very clean

with minimal damage and seed moisture of 11.7%. Theowarow straight harvest portion of the field

yielded the lowest at 3226 Ibs/acre. The sample had more damaged seed and slightly more dockage. The
seed moisture of the straight harvested portion was 11.7%. All seed moisture was lower than ideal due

to the hot dry conditions surrounding harvest. The differences in damage and dockage was strictly the
RATFSNBYOS Ay KIFNBSad YIOKAYSNER o06Sis6SSy GKS tAO01S
823ANR (I NBE O2Y0AyS® ¢KS t A OY bdédign dnghleshing tleaning, bdd A a Tl
handling. The difference in yield mainly has to do with the plant population difference. The wide row

portion of the field had over 20% more plants than was targeted. The narrow row side of the field had

22% less planthan targeted. The narrow row portion of the field seemed to compensate well for the

lower plant population by producing larger plants with more branches. The slight yield advantage to the
swathed over the straight harvested narrow row portions was matily to harvest losses of the

straight cut system.

Economics and Practical Implications for Growers
Below is an economic analysis that takes into consideration machinery anddopufor this
demonstration. The economic analysis does not take into attdand, insurance, or overhead costs.

Narrow Rowg Straight Cut

Equipment $/ac Input $lac

Harrow $ 5.40 Edge $ 2248

Burnoff $ 1.95 Glyph/Permit| $ 20.80

Seed/Feifizer | $ 14.49| Seed/N/P/K | $ 98.20| Veld: Price:

Rolling $ 6.77 Lbs/acre $/lb Returns:
Herbicide $ 1.95 Viper $ 16.75] 3226 0.33 $ 1,064.58 Gross
Fungicide $  1.95 Contegra $ 28.80 $ 697.95 Net
Desccate $ 1.95 Reglone $ 13.90

Combine $ 21.93

Irrigation $ 39.31| Water/Power| $ 70.00

Total $ 95.70 $ 270.93 | $ 366.63

Narrow Rowc Swvathed

Equipment $lac Input $lac

Harrow $  5.40 | Edge $ 2248

Burnoff $ 1.95 | Glyph/Permit| $ 20.80 | Yield: Price:

Seed/Feriizer $ 1449 | Seed/N/P/IK | $ 98.20 | Lbs/acre $/lb Returns:

Rolling $ 6.77 3515.5 0.33 $ 1,160.10 Gross
Herbicide $  1.95 | Viper $ 16.75 $ 791.31 Net
Fungicide $  1.95 | Contegra $ 28.80

Swath $ 5.94

Combine (Custom| $ 34.00

Irrigation $ 39.31 | Water/Power| $ 70.00

Total $ 111.76 $ 257.03 $ 368.79
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Wide Row- Custom

Equipment $lac Input $lac

Disk $ 17.26

Harrow $ 5.40| Edge $ 2248

Burnoff $ 1.95| Glyph/Permit| $ 20.80

Fertilize $ 14.49 | N/P/K $ 36.80| VYield: Price:

Cultivate $ Bl Lbs/acre $/Ib Returns:

Plant (Custom) $ 19.00 | Seed $ 56.00f 37353 $  0.32 $ 1,232.63 Gross
Cultivate (Custom] $ 12.00 $ 793.08 Net
Herbicide $ 1.95| Viper $ 16.75

Hilling (Custom) | $ 2.00

Fungicide $ 1.95| Contegra $ 28.80

Undercut

(Custom) $ 20.00

Combine (Custom| $ 34.00

Irrigation $ 39.31 | Water/Power| $ 70.00

Total $ 187.92 $ 251.63 $ 439.55

Conclusion and Recommendations

Irrigated dry bean production in Saskatchewan has primarily been dsing wide row production to
facilitate interrow cultivation and undercutting. Wide row production has been proven to be successful
in the productionof dry beans, but the exponential cost of owning spéeéd row crop equipment such

as planters, interow cultivators, and undecutters, creates a barrier for producers to include dry beans
in their rotation. Narrow row production is common in othars of Western Canada for growing dry
beans primarily on dryland fields in Southern Manitoba. Narrow povduction allows for producers to
use common dryland farming equipment such as air seeders and swathers.

The results from this demonstration showad major advantages to one system over another with net
returns being less than $100/acre different frane another. The wide row production system would

require substantially more capital cost to own and operate all the specialized equipment. Theowide r
production system is also a more time consumirtgrisive production system. The economics do show

that if the increased productivity remains at higher levels over narrow row production, that investment

in the machinery may be sustainable. The narrow system proved to be economical and with some
tweaking to achieve target plant population there is paiahto meet or exceed returns of the wide row
production system. Both systems were extremely successful in producing high yields and high quality dry
beans.

A number of positive conclusions have been shown as a result of this demonstration. Goingl forwar

continued research and demonstration needs to be done to evaluate and improve the narrow row dry
bean production system.
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Future Research

There willneed to be continued research towards improving the dry bean production system. Future

research on fertity requirements and the benefits of inoculant will be important. The narrow row

production system needs more focus on machinery specific modifiatiod settings for the air seeder

and direct harvestig equipment. Seed polymers should be tested for the ability to protect seed from
RIYII3S GKNRdzZK GKS FANJ RSt AQSNE aeéadSy 2F G2RIeé&Qa
population reducig days to maturity might be worth consideration of investigating recommended

seeding rates.

Technology Transfer Activities

wSadzZ Ga FNBY (GKAA& LINE BdliiResedrch oind Dedhonkidemh RepsvBIIR Ay L/
as presented at the AnnualF8\/ICDC Irrigation Conference. Results may also be published in articles

included inAgriViewand The Irrigator The site was also included in a late summer Dry Bean Field Day.

This demonstration will help create some baselines for a potential ADF pildpdka future.
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Lentil Input Study

Funding
Funded bythe Agriculture Development Fund (ADF)

Project Lead
1 Project P.l1Jessica WebdWWARGQ

1 ICDC Lead: GarHnatowich

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)
1 Western Applied Research Corporation (WARC)
9 Indian Head Research Foundation (IHARF)
1 EastCentralResearch Foundatiole(RF)
1 Wheatland Conservation Area Inc. (WCA)
Objectives
Theobjective of the study is to
(1) Determine which combination of common 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 trial was established at CSIDC, 3rx&8 x 2 way factorial combination of three seeding rates (130,
190 and 260 seeds/f) three fungicide treatments (no application, single application, two applications)
and two herbicide management praces (preseed burn off + pr@mergent + ircrop and preseed

burn off + incrop) for a total of 18 treatmentwith four replicationsPre-seed burn off was with a
glyphosate application at a rat# 0.67 L/ac as Roundup Transorb byGtself or in combingon with
Focugpyroxasulfone + carfentrazona) 280 ml/haom May 23 and incrop applicatios of Ares
(imazamox + imazapyat 244 ml/c+Merge at 0.5L/100L on June 20 followed@snturion(clethodim)

at 75 ml/ac + Amigo at 0.5L/100L on June B8Bngcidal application was either a single application of
Priaxor(fluxapyroxad + pyraclostobia} 180 ml/acon July 10 witlselected treatments receiving an
additional application of Lance Wscalid) at 170 g/ac on July.1&ll plots received a foliar
application of Matador(lambdacyhalothrin)on August 2 for control of observeaphidfeedingactivity.
The trial was desiccated with Reglone (diquat) at 0.&& lon August 29 and plots were harvestad
direct cutting the entire plot with a small plot othine on September 5

Total inseason rainfall from May througind of Augustvas 136.8 mm. Total irseason irrigation at
CSIDC wa25 mm.

A treatment description is provided in Table 1.
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Table 1. Seeding Rate, Herbicide and Fungicide Treatments

Treatment | Seeding Rate Fungicide Herbicide
(seed/n?) Pre Post

1 130 None Glyphosate + Focug Ares + Centurion
2 130 None Glyphosate Ares + Centurion
3 130 Priaxor Glyphosate + Focug Ares + Centurion
4 130 Priaxor Glyphosate Ares + Centurion
5 130 Priaxor + Lance WD({ Glyphosate + Focus Ares + Centurion
6 130 Priaxor + Lance WD(Q Glyphosate Ares + Centurion
7 190 None Glyphosate + Focug Ares + Centurion
8 190 None Glyphosate Ares + Centurion
9 190 Priaxor Glyphosate + Focug Ares + Centurion
10 190 Priaxor Glyphosate Ares + Centurion
11 190 Priaxor + Lance WD({ Glyphosate + Focus Ares + Centurion
12 190 Priaxor + Lance WD( Glyphosate Ares + Centurion
13 260 None Glyphosate + Focug Ares + Centurion
14 260 None Glyphosate Ares + Centurion
15 260 Priaxor Glyphosate + Focug Ares + Centurion
16 260 Priaxor Glyphosate Ares + Centurion
17 260 Priaxor + Lance WD({ Glyphosate + Focus Ares + Centurion
18 260 Priaxor + Lance WD( Glyphosate Ares + Centurion
Results

Seed quality and agronomic plarttaracteristics collectefiom each treatmentre tabulated in Tabke
2 & 3 Factorial statistical analysis is given in Table 4.

Results as tabulated in Tables 2 & 3 will not be discussed and are presented for data preservation
purposes. The discussiaill be based upon results as tabulated and analysed in Table 4.

Lentil seed yield was significantly reduced as plant populations exceeded 190 pfar@imn that

rainfall was well below historic normal and that irrigation was applied only to alepiant stress it is

not unexpected that yields would begin to decline at high seeding rates. Neither herbicide nor fungicide
applications statistically influenced lentil seed yield. As indicated with the dry growing season,
accompanied with intense suhime and continues winds neither weeds nor diseagsee in present to a
degree toplay any significant part in influencitentil yield. Increased seeding rates increased the
established plant stand and had a modest effect on plant maturity. No otlfectefof treatments wre
observed in 2017. Disease ratings (data not shown) were taken throughout July and August weekly but
no significant disease was apparent through the growing season.

This is the first year of a three year trial and will be repéan 2018.
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Table 2Impact of Treatments on Seed Yield and Seed Characteristics

Preseed Yield Test Seed

Seed Rate Fungicide Herbicide (kg/ha) weight weight

Trt (seed/nv) Application Application (kg/hl) (mg)
1 130 None Glyphosate + Foc 1975 80.1 28.8
2 130 None Glyphosate 1745 80.3 29.1
3 130 Single Glyphosate + Foc 2113 80.5 30.0
4 130 Single Glyphosate 1952 80.3 28.1
5 130 Dual Glyphosate + Foc 2350 80.5 29.5
6 130 Dual Glyphosate 2364 80.5 29.2
7 190 None Glyphosate + Foc 1966 80.3 29.2
8 190 None Glyphosate 2243 80.3 28.8
9 190 Single Glyphosate + Foc 2055 80.4 28.2
10 190 Single Glyphosate 2114 80.5 29.3
11 190 Dual Glyphosate + Foc 2153 80.2 29.1
12 190 Dual Glyphosate 2132 80.6 29.6
13 260 None Glyphosate + Foc 1556 80.4 18.9
14 260 None Glyphosate 1451 80.4 28.4
15 260 Single Glyphosate + Foc 1900 80.1 29.1
16 260 Single Glyphosate 1686 80.4 29.2
17 260 Dual Glyphosate + Foc 1805 80.7 28.3
18 260 Dual Glyphosate 1526 80.3 27.0
LSD (0.05 371 NS *NS
v 13.4 0.4 3.6

NS = Not significant
* = Significant at P < 0.10

Research and Demonstration Program Report 2017




Table 3. Impact of Treatments on Seed Yield and Seed Characteristics

Dry Mid-

Preseed Plant Season

Seed Rate| Fungicide Herbicide Daysto | Daysto| Sand Biomass
Trt | (seed/in?) | Application |  Application Flower | Mature | (plant/m?) | (kg/ha)
1 130 None Glyphosate + Foc 43 95 127 8250
2 130 None Glyphosate 43 95 114 7135
3 130 Single Glyphosate + Foc 43 95 125 8585
4 130 Single Glyphosate 43 95 118 7660
5 130 Dual Glyphosate + Foc 43 95 121 7730
6 130 Dual Glyphosate 43 95 126 8165
7 190 None Glyphosate + Foc 43 95 177 7905
8 190 None Glyphosate 43 95 171 7140
9 190 Single Glyphosate + Foc 43 95 159 8070
10 190 Single Glyphosate 43 95 149 8350
11 190 Dual Glyphosate + Foc 43 95 169 8520
12 190 Dual Glyphosate 43 95 156 8915
13 260 None Glyphosate + Foc 43 95 217 8295
14 260 None Glyphosate 43 95 208 7855
15 260 Single Glyphosate + Foc 43 94 205 8255
16 260 Single Glyphosate 43 94 216 8165
17 260 Dual Glyphosate + Fos 43 95 213 7930
18 260 Dual Glyphosate 43 93 216 8540

LSD (0.05 NS 0.8 26 NS

CVv 0 0.6 11.0 12.5
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Table 4.FactorialAnalysis of Seeding Rate, Herbicide and Fungicide Application on Seed Quality &
Agronomics of Lentil, 2017.

Yield Test Seed Dry Mid-
(kg/ha) | weight | weight Plant Season
(kg/hl) (mo) Days to | Days to Stand Biomass
Treatment Flower | Mature | (plant/m?) (kg/ha)
Seeding Rate (seeds/
130 2084 80.4 29.1 43 95 122 7921
190 2111 80.4 29.0 43 95 163 8150
260 1654 80.4 28.5 43 94 212 8173
LSD (0.05] 151 NS NS NS 0.3 11 NS
Pre-Seed Herbicide Application
Glyphosate 1986 80.3 29.0 43 95 168 8171
Glyphosate + Focu] 1913 80.4 28.7 43 95 164 7992
LSD (0.05 NS NS NS NS NS NS NS
Fungicide Application
None 1823 80.3 28.8 43 95 169 7763
Priaxor 1970 80.4 29.0 43 95 162 8181
Priaxor + Lance
WDG 2055 80.4 28.8 43 95 167 8300
LSD (0.05] 151 NS NS NS NS NS NS
CV (%) 134 0.4 3.6 0 0.6 11.0 12.5
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4R Nitrogen Fertilizer Canola Study
Funding
Funded bythe AgriculturaDemonstration of Pretices and Technologi€sind (AP and Fertilizer
Canada

Project Lead
1 ICDC Lead: Garry Hnatowich

Organizations

Irrigation Crop Diversification Corporation (ICDC)
Western Applied Research Corporation (WARC)
Indian Head Research Foundation (IHARF)

East Cetral Research Foundation (ECRF)
Wheatland Conservation Area Inc. (WCA)

Conservation Learning Centre (CLC)
South East Research Farm (SERF)
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Objectives

Nitrogen is the most commonly limiting nutrient 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 containdNN but some (i.e. UAN) also contain 3. Since the
advent of netill and innovations in direct seeding eqguient, side or midrow band applications and

single pass seeding / fertilization quickly became the standard and most commonly recommended BMP
for nitrogen. Sider midrow banding is effective with the major forms of N including anhydrous
ammonia (820-0), urea (460-0) and urea ammoniumitrate (280-0) and the combination of

concentrating fertilizer (safely away from the seed row) and placing it beneath the soil surface
dramatically reduced the potential for environmental losses while maintaining safety. Fall

applications have always been popular, at least on a regional basis, in that fertilizer prices are usually
lower and applying N in a separate pass can take logistic pressure off during seeding when labour and
time are limited. Itis primasilfor these logistic reasons that many growers are again considering two
pass seeding / fertilization strategies as a means of spreading out their workload and managing logistic
challenges associated with handling large product volumes during the nareningewindow. While

the timing and/or placement associated with two pass systems are usually not ideal, enhanced
efficiency formulations such as polymer coats (ESN), volatilization inhibitors (i.e. Agrotain) and
volatilization / nitrification inhibitors $uper Urea) can reduce the potential risks associated with

applying N well ahead of peak crop uptake (i.e. fall applications) eogtilmal placement methods (i.e.
surface broadcast, which seems to be increasing in popularity for irrigated producticmnded

efficiency N products are more expensive than their more traditional counterparts; however, this higher
cost may be justified by the potential improvements in efficacy and logistic advantages of alternative
fertilization practices.

This project iselevant to producers because, for many, there has been a movement back to two pass
seeding fertilization systems for logistic reasons. The availability of high speed floater applicators is
increasing within major irrigation districts. While we do netessarily want to encourage growers to
revert to two pass seeding / fertilization systems, it is important for them to have a certain amount of
flexibility with respect to how they manage N on their farms. By demonstrating different N fertilization
strategies according to the 4R principles and providing data on their efficacy relative to benchmark
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BMPs we can help them to make informed decisions while taking into consideration both the
advantages and potential disadvantages of the various options. Carolgood candidate for this
project since it is highly responsive to N fertilizer applications.

tKS 202S00GA@GS 2F GKAAa GNRIE A& G2 RSY2yaidNlGS Ol y
different combinations of formulations, timing drplacement methods relative to sidended,

untreated urea as a control. The proposed field trial design encompasses all four considerations (source,

rate, time and place) for 4R nutrient management.

Research Plan

The trial was established at the Cangslaskatchewan IrrigatiobiversificationCenter (CSIDC). The trial
was established in a randomized complete block design (RCBD) with four replicatiossedPfertilizer
applications were conducted May 17, 2017 aadala was seeded into wheat stubbleetsame day.
The Liberty tolerant hybrid L252 was seeded at a rate of 5.6 kg/ha.

Preseed fertilizer applications were incorporated by the seeding operation. Fertilizer treatments are
shown in Table 1. Soil analyses from spring 2017 sampling ofdaharera is shown in Table 2. On the
basis of soil test analyses the 1X rate of N fertilizer was identified as 100 kg N/ha (89 Ib N/ac). All
treatments received 25 kg:Bs/ha seed placed monoammonium phosphate 420) at seeding. Split
applications wee surface broadcast/dribble applied at thddaf stage of canola development. Weed
control involved a tank mix application of Muster Td6&0 (ethametsulfuron) and Poast Ultra
(sethoxydim) + Merge adjuvant on June 16;igdic hand weeding was requile No foliar fungicides

nor insecticides were applied as neither foliar leaf diseases nor detrimental insect pressure was
observed. Plots were swathed on August 31 and combined on September 15, 2017.

Total inseason precipitation was 128.7 mm. An aiddial 37.5 mm was applied by irrigation in June,
100 mm in July and 25 mm in August for a total irrigation amount of 162.5 mm through the growing

season.

Table 1. 4R Nitrogen Canola Study Treatments

Treatment | Fertilizer Rate, Placement & Source
1 Unrinoculated check
2 0.5X sideband Urea
3 1.0X sideband Urea
4 1.5x sideband Urea
5 1.0x preseed broadcast Urea
6 1.0x preseed dribble UAN
7 1.0x preseed broadcast Agrotain
8 1.0x preseed broadcast Super U
9 1.0x split broadcast Urea
10 1.0x splidribble UAN
11 1.0x split broadcast Agrotain
12 1.0x split broadcast Super U
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Table 2. Soil Testing Report, Agvise Labs, Sampled Spring 2017

Depth (cm) NOs-N \ P | K \ SQ-S
ppm

0-15 6 14 166 22

15-30 8 41

30-60 9

Organic Matter 2.6%

pH(0-15 cm) 8.2

pH (15 60 cm) 8.3

Carbonate 0.4%

Soluble Salts (0 0.38 mmho/em

15 cm)

Soluble Salts (15 0.51 mmho/cm

60 cm)

Seasonal and 30 year historic precipitation and growing degree days at CSIDC are outlined in Tables 3 &
4. Seasonal @OA LA G GA2Yy gl a ¢Sttt 0St2¢ ay2N¥YIFftée G asStha:
Degree Days was close to historic norms.

Table 3. 2016 Growing Season Precipitation vs Edagn Average, CSIDC

Year
2016 30 Year Average
Month mm (inches) mm (inches) % of Longlerm
May 32.0 (1.3) 45.0 (1.8) 71
June 29.0 (1.2) 63.0 (2.5) 46
July 60.4 (2.4) 55.0 (2.2) 110
August 7.3 (0.3) 42.0 (1.7) 17
Total 128.7 (5.2) 205 (8.2) 63
Table 4. Cumulative Growing Degree Days (Base 0°C) vsTeomgAverage, CSIDC
Year
Month 2016 30 Year Average % of LongTerm
May 208 224 93
June 690 708 97
July 1300 1290 101
August 1890 1844 102

Results
Results obtained for the 4R Nitrogen Principals in Canola are shown in Table 5.

Yields in 2017 were lower than traditionally achieved for small plot testing at this location and are
attributed to the hot temperatures and extreme sunlight intensity experienced throughout flowering.

Flower abortion was noted in all plots. Disease andatswere not an issue in 2017. The highest
yielding treatment occurred with the conventional 1.0X urea sideband at the time of seeding, however
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this treatment did not statistically differ from any other urea application other than the split broadcast
applications. The unfertilized control and the ggeed surface dribble band UAN were the lowest
yielding treatments. It can be speculated that significant N losses occurred with tse@dedribble

band application. Neither of the efficiency products &gm or Super U appeared warranted with

respect to conventional urea. Highest yields were obtained when the recommended rate of fertilizer N
was applied at seeding, later season sapplications did not provide optimal yields. Yield response to
treatments are graphically illustrated in Figure 1.

Table 5.4R Nitrogen Canola Study Results, 2017

_ Test Seed Lodging
Yield | Yield Oil | weight | weight Maturity | Height| 1=erect;
Treatment (kg/ha) | (bufac)| (%) | (kg/hl) [ (gm) | (days) | (cm) o=flat
1. Uninoculated cleck 2252 | 40.2 | 495 | 64.4 3.7 97 110 1.3
2. 0.5X sideband Urea 3057 | 545 | 49.1 | 64.6 3.7 97 118 1.5
3.1.0X sideband Urea | 3091 | 55.1 | 488 | 644 | 3.7 97 117 1.3
4. 1.5x sideband Urea 3087 | 55.1 | 488 | 645 | 3.7 97 115 15
a.r;{fx preseed broadcast 5.0 | £49 | 485 | 647 | 3.7 97 120 15
3‘ Al|\.|0x preseed dribble | 55 | 397 | 492 | 644 | 3.7 97 118 1.3
7. 1.0x preseed broadcast o) | 539 | 494 | 642 | 3.7 97 113 15
Agrotain
8.1.0x preseed broadcast .\, | 454 | 488 | 648 | 36 97 119 1.8
Super U
?J' 1.0x split broadcas 2439 | 435 | 500 | 645 | 3.7 97 114 15
rea

10. 1.0x split dribble UAN| 2558 | 456 | 496 | 644 | 3.7 97 117 15
11. 1.0x splitbroadcast |,/ o | 473 | 501 | 643 | 3.7 97 113 15
Agrotain
L2. LOxsplitbroadcast | 20 | 441 | 500 | 640 | 36 97 117 | 13
Super U

LSD(0.05 578 | 103 | NS | Ns | Ns NS NS NS

CV (%] 148 | 148 | 23 0.6 3.4 0 47 39.3

NS = not significant
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Figure 1. Canola Yield Response to N Fertilizer Additions, 2017
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Neither N fertilizer rate, source, time nor method of application influehcanola oil content, test
weight, seed weight, maturity, plant height or lodging.
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4R Phosphorus Fertilizer Canola Study

Funding
Funded bythe AgriculturaDemonstration of Practices and Technolodi@sd (AP

Project Lead
9 ICDC Lead: Garry Hoatich

Organizations

Irrigation Crop Diversification Corporation (ICDC)
Western Applied Research Corporation (WARC)
Indian Head Research Foundation (IHARF)

East Central Research Foundation (ECRF)
Wheatland Conservation Area Inc. (WCA)
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Objectives
Canola i&known to be a large user of phosphorus (P) and it is well documented that high rates of seed

placed P fertilizer can reduce seedling survival and establishment in canola. While P fertilizer will
typically result in higher canola seed yields when resithvals of this nutrient are low, often the

response is most evident early in the season when more vigorous growth is frequently observed with P
fertilization. This is sometimes referred to as a ‘agp effect and is usually attributed specifically to
sedal-placed P fertilizer; however, yields do not typically differ between commonly recommended
placement methods when using safe rates. The dominant form of P is-armanmnium phosphate (31
52-0); however, other forms are available and effective, albeit galhemore expensive. As for rates,
relatively low rates of starter P can often be sufficient to optimize yield and, due to limited mobility and
availability in cool, spring soils, may be beneficial even when residual nutrient levels are relatively high.
Appropriate rates of P fertilizer generally depend on whether the objective is to draw down, maintain or
build longterm soil P levels. Due to the large P requirements of canola and limits to how much fertilizer
can be safely placed in the seealv, growers who seeeplace P are often forced to choose between
applying less than the required amount of P for maintenance purposes ofiaeitig rates that will
potentially result in crop injury. Alternatively, growers have the option of-bieding P fertizer and

most research has shown that this is an effective practice, despite concerns of reduced availability early
in the season relative to sequlacement. Broadcast P is not recommended because it can quickly
become insoluble and unavailable when agglin this manner, particularly in high pH, calcareous soils.

The project is relevant for several reasons. Phosphorus is the second most commonly limiting nutrient
throughout most of Saskatchewan and, in many cases, residual P levels are decliniing dvegterm

as a result of continuous cropping, recent high yields and inadequate application rates. A 2015 survey of
soil testing lab results by the International Plant Nutrition Institute showed that 81% of Saskatchewan
soil tests fall below the criticdevels for P. In addition, many growers and agronomists prefriow
placement of P fertilizer versus sid@nd and, with miecow band configurations, at least some of the P

Research and Demonstration Program Report 2017



must typically be seeglaced to prevent yield loss due to early seasondieficies. The project is
intended to illustrate the potential risks and benefits.

Developing best management practices (BMPs) for nutrient applications has long been focussed on the
4R principles which refer to using the: 1) right formulation, 2) rigte,ra) right placement and 4) right
timing. These factors are not necessarily independent of each other. For example, depending on the
formulation, application timings or placement options that would normally be considered high risk can
become viable.

The purpose of this trial is to demonstrate 4R principles for phosphorus in canola with a focus on using
the right rate, right placement and right timing of application. Formulations will not be a part of this
demonstration because our drills are not equigpfor liquid products and the granular alternatives are
either not widely utilized or contain multiple nutrients.

Research Plan

The trial was established at the Cang®laskatchewan IrrigatiobiversificationCenter (CSIDC). The trial
was established ia randomized complete block design (RCBD) with four replicationsseBde
phosphorus (P) broadcast fertilizer applications were conducted May 17, 201 Aol evas seeded
into wheat stubble the same day. The Liberty tolerant hybrid L252 was seededtatat 5.6 kg/ha.
Preseed fertilizer applications were incorporated by the seeding operation. Fertilizer treatments are
shown in Table 1. Soil analyses from spring 2017 sampling of the trial area is shown in Table 2. All
treatments received 100 ky/ha sideband urea (48-0) at seeding. Weed control involved a tank mix
application of Muster TosN-Go (ethametsulfuron) and Poast Ultra (sethoxydim) + Merge adjuvant on
June 16, perriodic hand weeding was required. No foliar fungicides nor insestiegde applied as
neither foliar leaf diseases nor detrimental insect pressure was observed. Plots were swathed on August
31 and combined on September 15, 2017.

Total inseason precipitation was 128.7 mm. An additional 37.5 mm was applied by imigatiane,
100 mm in July and 25 mm in August for a total irrigation amount of 162.5 mm through the growing
season.

Table 1. 4R Phosphorus Canola Study Treatments
Treatment | Fertilizer Rate, Placement & Source

1 Unrinoculated check
25 kg POs/ha broadcast

55 kg POs/ha broadcast
25 kg POs/ha seedplaced
55 kg POs/ha seedplaced
25 kg POs/ha sideband
55 kg POs/ha sideband

Nfojoa|bhlw|DN
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Table 2. Soil Testing Report, Agvise Labs, Sampled Spring 2017

Depth (cm) NOsN | P \ K \ SQ-S
ppm

0-15 6 14 166 22

15-30 8 41

30-60 9

Organic Matter 2.6%

pH (0- 15 cm) 8.2

pH (15- 60 cm) 8.3

Carbonate 0.4%

Soluble Salts (015 cm)

0.38 mmho/cm

Soluble Salts (1560 cm)

0.51 mmho/cm

Seasonal aqd 30 year historilcepipitgtion and growing degree days at CSIDC are outliped in Tables 3 &
nao {SFaz2yltf LINBOALAGIFOAZ2Y 6l a ¢Sttt 0St2¢6 ay2N)¥If
Degree Days was close to historic norms.

Table 3. 2016 Growing Season PrecipitatienbongTerm Average, CSIDC

Year
2016 30 Year Average
Month mm (inches) mm (inches) % of LongTerm
May 32.0 (1.3) 45.0 (1.8) 71
June 29.0 (1.2) 63.0 (2.5) 46
July 60.4 (2.4) 55.0 (2.2) 110
August 7.3 (0.3) 42.0 (1.7) 17
Total 128.7 (5.2) 205 (8.2) 63
Table 4. Cumulative Growing Degree Days (Base 0°C) vsTlasngAverage, CSIDC
Year
Month 2016 30 Year Average % of Longlerm
May 208 224 93
June 690 708 97
July 1300 1290 101
August 1890 1844 102
Results

Results obtained for the 4R Phosphorus Principals in Canola are shown in Table 5.

Yields in 2017 were lower than traditionally achieved for small plot testing at this location and are
attributed to the hot temperatures and extreme sunlight intensity esipnced throughout flowering.
Flower abortion was noted in all plots. Disease and insects were not an issue in 2017.

Neither P application rate nor method of placement influenced canola seed yield. The fertilizer P
recommendation from Agvise was lwoadcast apply 48:-Bs1b/ac (43 kg FOs/ha). Thereforeit might

have reasonably been expected to have measured a seed yield response. The lack of a yield response to
P fertilization may have been restricted or prevented due to flower abortion noteshguhe progress
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of canola development. Seed yield influence to P additions and placement are graphically illustrated in
Figure 1. It does appear that the higher application of 55,K¢/Ifa, in general, provided a numerical
seed yield boost (Figure 2.)

Seedplaced 55 kg #s/ha reduced the oil content of seed in comparison to the unfertilized control.
The 25 kg #s/ha seedplaced and 55 sidband applications reduced days to maturitycmmparison to
the unfertilized control. Phosphorus fertilizatidvad no influence in this trial on test weight, seed
weight, plant height or plant lodging.

Table 5.4R Phosphorus Canola Study Results, 2017

_ Test | Seed Lodging
Yield | Yield Oil | weight | weight Maturity | Height | 1=erect;
Treatment (kg/ha) | (bu/ac) | (%) | (kg/hl) [ (gm) (days) | (cm) o=flat
Unvinoculated check 2524 | 45.0 | 505 | 63.8 | 3.53 97.8 91 1.3

25 kg ROs/ha broadcast 2482 | 443 | 50.1 | 639 | 3.70 97.5 106 1.5

55 kg ROs/ha broadcast 2911 52.0 49.9 64.3 3.68 97.5 105 1.3

25 kg POs/ha seedplaced | 2469 44.1 50.3 64.0 3.70 96.3 109 1.3

55 kg POs/ha seed placed| 2685 47.9 49.3 64.2 3.63 97.5 112 1.3

25 kg POs/ha sideband 2528 45.1 50.5 64.0 3.58 97.0 112 15

55 kg POs/ha sideband 2950 52.6 51.1 64.5 3.53 96.8 110 1.0

LSD (0.05( NS NS 0.8 NS 0.14 0.8 NS NS

CV(%) 125 | 125 | 11 | 05 | 26 06 | 115 | 386

NS = not significant
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Figure 1. Canola Yield Response to P Fertilizer Additions, 2017
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Figure 2. Canola Yield Response to P Fertilizer Rate, 2017
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Specialized N Efficiency Products for Irrigated Cropping Systems

Project Leads
1 Gary Kruger, PAg, Irrigation Agrologist, Saskatchewan Ministry of Agriculture

1 Garry Hnatowich, PAg, ICDC Research Manager, Irrigation Crop Divensificaporation

Co-operator s
1 Barry Vestre, CSIDC Field Manager

Y Damian Lee, ICOReldResearciTechnician

Project Objective

This project will demonstrate aspects of the 4R concept of fertilizer stewardship. The project will
compare three enhanced nitreq fertilizer products to untreated urea at two rates in two crops, spring
wheat and canola under dryland and irrigated conditions.

Demonstration Plan
The project used single strips of each treatment laid out in a rational sequence to allow easier visual
assessment of fertilizer treatment effects on crop growth. Treatments included:
1) Check with no supplemental fertilizer N,
2) Untreated urea@70% of soil test recommendation,
3) Untreated urea @ 100% of soil test recommendation,
4) Agrotain rea @ 70% of soil test recommendation,
5) Agrotain urea @ 100% of soil test recommendation,
6) Super U @ 70% of soil test recommendation,
7) Super U @ 100% of soil test recommendation,
8) ESN @ 70% of soil test recommendation,
9) ESN @ 100% dfilstest recommendation.

Research Plan

The project was located at the CSIDC Research Center on Field #1 located e29BWIB. The soil is
classified as Bradwell very fine sandy loarhe site was soil sampled in spr2@l7 to confirm

uniformity atthe plot site and determine appropriate fertilization rates for the siféhe nitrogen

fertilizer treatments were applied to two crops, spring wheat and canola, under irrigated and dryland
management. The fertilizer was applied at the time of seediraysitde band using the plot drill.

Nitrogen products were applied as indicated in the treatment listing. Phosphorus was applieézas 11

0 at a rate of 30 P05 Ib/ac. The soil tests confirmed the adequacy of potassium, sulphur and zinc at the
site. Thesame rate of nitrogen and phosphorus was applied to dryland and irrigated treatments using
the soil test as the basis.

The project used single strips of each treatment laid out in a rational sequence to allow for more
accurate visual assessment of fertli treatment effects on crop growth. Each plot was 20m long x 1.5
m wide with 9.25m harvested for dry matter yield and 9.25m harvested for grain. Spring weed control
was accomplished with a glyphosate burnoff using 1 liter/ac equivalent of Roundupilyar@arberry
wheat was seeded on May 29, 2017 at 120 Ib/ac. Liberty L252 canola was sown on May 29, 2017 at 6
Ib/ac. Both crops were fertilized with 30 IRE% as 1152-0 placed in a sideband for both crops-chop
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weed control for the wheat was acogplished with 500 ml/ac of Badge Il at 5 leaf stage of the wheat on

July 6, 2017. The canola was sprayed with Muster TNG at 12 g/ac tankmixed with 0.45 |/ac of Poast

Ultra on July 6 as well. The plots were seeded with the ICDC Fabro disk plot dulbwith N2 ¢ & LJ OA Y-
Spring wheat was seeded atl15 inch depth and canola was seeded at@150 inch depth into a fairly

dry seedbed. The plot area was watered with 0.5 inch irrigation following seeding to aid in seed

germination and emergenceSoil andyses of the four quadrants of the demonstration are reported in

Table 1. The pH of the site is quite high and may reflect the activity of land leveling to establish gravity
irrigation. The organic matter content is typical for a cultivated Dark BrowmGhemic soil. All

irrigation at the site is currently applied by high efficiency overhead sprinklers.

Table 1: Soil analysis of research site for 2017 ADOPT Specialized N Efficiency PDeductstration

N Olsen P K S Zn
Site Depth pH OM (%)| Ib/ac ppm ppm Ib/ac ppm
Dryland West 0-6 8.3 2.5 9 16 291 20 0.77
Dryland West 6-24 8.4 45 132
Dryland East 0-6 8.4 2.6 9 11 179 | 120+ 0.96
Dryland East 6-24 8.3 42 360+
Irrigated West 0-6 8.2 2.4 5 14 323 24 0.97
Irrigated West 6-24 8.4 27 168
Irrigated East 0-6 8.4 2.8 10 14 207 20 1.09
Irrigated East 6-24 8.3 39 120

Whole plant tissue samples were collected from each treatment of the canola at early bloom stage on
June 28, 2017 and each treatment of the spring wheat at the flag legé sta July 6, 2017. Samples
were submitted to A&L Laboratories. These samples were used to evaluate the fertility status of the
plots. The results of these analyses are presented in Tabd Butrients except for boron in both crops
are present in dequate concentrations. No corrective measures were taken because of this analysis.
Followup work with boron on the site to investigate this possibility would be desirable. Yields for 2017
are reasonable for both wheat and canola but investigatingpbissible weak link is desired. Organic
matter levels are not low at the site which is usually a factor contributing to a limiting boron supply for
crops. The pH of the site is very high, however, and may contribute to sorap tésoluble boron
makingthe boron supply not sufficient.

Table 2. Plant analysis of wheat and canola from specialized N efficiency product demonstration (July
2017)

Canola Irrigated

N P K Ca Mg Cu Fe Mn Zn B
Treatment (| (%) | (%) |S () () | (%) |ug/g | ug/g | ug/g | ug/g | ug/g
Check 6.45| 0.50 | 5.24 | 1.36 | 2.69 | 0.81 9 106 | 73 47 28

Bare Urea 709 6.84 | 0.49 | 5.06 | 0.39 | 2.98 | 0.85 8 94 87 46 25
Bare Urea 7.36| 0.55 507 |1.11 | 244 | 0.73 8 118 75 50 22
100%
Agrotain 70% | 7.43 | 0.62 | 5.59 |1.19 | 2.56 | 0.79 9 117 80 54 23
Agrotain 100% 7.66 | 0.61 | 5.55 | 1.15 | 2.52 | 0.73 8 109 73 50 20
SuperU70% | 7.69| 0.55 | 5.76 | 1.07 | 2.64 | 0.69 6 95 70 41 20

Research and Demonstration Program Report 2017



Super U 100%| 7.58 | 0.56 | 5.62 | 1.16 | 2.93 | 0.75 7 105 77 51 21
ESN 70% 7.26| 0.56 | 539 |1.22 | 293 | 0.75 8 121 81 47 22
ESN 100% 7.05| 0.56 | 560 |1.23 | 295 | 0.75 7 108 73 47 19
Average 7.26| 0.56 | 543 | 1.10 | 274 | 0.76 | 7.8 108 77 48 22
Threshold 3.0 | 0.25 (2.00 |0.40 | 050 | 0.20 | 4.5 40 20 15 30
Canola Dryland
Treatment N P K S Ca Mg Cu Fe Mn Zn B
(%) | (%) | (%) | (%) | (%) | (%) | ug/g | ug/g | ug/g | ug/g | ug/g
Check 6.36| 048 | 456|111 | 2.09 | 0.80 6 96 73 41 19
Bare Urea 70% 7.39 | 0.57 | 5.06 | 1.14 | 2.38 | 0.78 7 106 93 48 19
Bare Urea 6.91| 058 |497|1.32| 245 | 0.84 8 110 97 53 23
100%
Agrotain 70% | 7.35| 0.59 | 5.26 | 1.54 | 2.69 | 0.83 8 100 90 56 22
Agrotain 100% 7.13 | 0.51 | 4.89 | 1.50 | 2.79 | 0.80 7 106 87 46 19
Super U 70% | 7.40| 0.55 | 5.00| 1.68 | 2.99 | 0.82 8 112 79 52 21
Super U 100%| 7.18 | 0.41 | 459|1.41| 2.66 | 0.71 6 94 75 44 19
ESN 70% 7.16| 0.50 | 499|1.82| 2.81 | 0.76 8 103 81 52 20
ESN 100% 6.59| 0.49 | 5.09| 254 | 3.04 | 0.89 9 107 81 63 23
Average 7.05| 0.52 |493]1.56| 2.66 | 0.80 7.4 104 84 51 21
Threshold 3.0 | 0.25 |2.00|0.40| 0.50 | 0.20 4.5 40 20 15 30
Wheat- Irrigated
Treatment N P K S Ca Mg Cu Fe Mn Zn B
(%) | (%) | (%) | (%) | (%) | (%) | ug/g | ug/g | ug/g | ug/g | ug/g
Check 4.00| 042 |4.77]0.32| 0.30 | 0.23 8 140 43 36 3
Bare Urea 709 4.23 | 0.45 | 5.01| 0.37| 0.40 | 0.26 8 126 45 40 4
Bare Urea 4341 0.38 |4.43]0.33| 0.36 | 0.24 7 102 42 32 3
100%
Agrotain 70% | 4.61 | 0.44 | 5.30| 0.34| 0.29 | 0.23 6 111 45 39 3
Agrotain 100% 4.37 | 0.48 | 5.50| 0.36 | 0.38 | 0.24 8 116 43 41 3
SuperU70% | 4.25| 0.44 | 4.88|0.34| 0.30 | 0.21 8 112 45 41 3
Super U 100%| 4.45| 0.47 | 491|0.39| 0.38 | 0.23 10 122 54 44 4
ESN 70% 4.21| 0.43 | 5.20| 0.33| 0.32 | 0.22 8 146 45 38 3
ESN 100% 468 | 0.48 | 5.21|0.36| 0.37 | 0.23 9 146 44 41 3
Average 4.35| 0.44 | 5.43|0.35| 0.34 | 0.23 8.0 125 45 39 3.2
Threshold 30 | 025 |20 |0.15| 0.2 | 0.15 4.5 20 20 15 5
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Wheat- Dryland

Treatment N P K S Ca Mg Cu Fe Mn Zn B
(%) | (%) | ()| (%) | (%) | (%) | ug/g | ug/g | ug/g | ug/g | ug/g
Check 551| 0.38 |35 |0.45| 0.37 | 0.26 8 152 46 25 7
Bare Urea 709 5.27 | 0.47 | 4.2 | 0.48| 0.50 | 0.34 9 160 64 29 6
Bare Urea 458 | 045 (43 |044| 050 | 0.31 9 199 62 28 7
100%
Agrotain 70% | 5.03 | 0.45 | 4.3 |0.47| 0.57 | 0.32 10 165 68 27 6
Agrotain 100% 4.63 | 0.45 | 4.6 |0.39| 0.50 | 0.25 8 187 57 36 4
Super U 70% | 4.65| 0.46 | 4.7 | 0.39| 0.53 | 0.27 9 146 61 37 5
Super U 100%| 4.28 | 0.40 |45 | 0.31| 0.35 | 0.22 8 125 50 34 3
ESN 70% 441 040 [4.2 | 0.33| 0.38 | 0.22 7 112 53 36 3
ESN 100% 442 | 044 |49 |0.36| 0.38 | 0.25 8 126 53 40 3
Average 475| 043 |44 |040| 045 | 0.27 | 84 152 57 32 4.9
Threshold 30 | 025|120 |0.15| 0.2 | 0.15| 45 20 20 15 5

Dry matter yields were determined by two approaches. The wheat and canola plots were cut in half at
the 10 m mark using the Haldrop forage harvester. One half of the entire plot was weighed for wheat
dry matter yield with the Haldroforage harvester with the remaining standing wheat harvested with

the Hege combine to determine grain yield. Because the canola was allowed to ripen before cutting for
dry matter yield, it was too brittle to feed through the throat of the harvester.tdad of weighing the

entire plot for dry matter yield, one meter of one row of canola from each treatment was cut by hand,
weighed moist, dried and weighed dry to estimate dry matter yield in the plots. Dry matter yields are
reported in Table 3.

The canta plots which were harvested for seed yield were swathed and threshed when dry. The spring

wheat was threshed by straight combiniog September 8, 2017. The canola was harvested on
September 15, 2017. The yields and grain quality are reported in Jable

Table 3: Yield and grain quality of wheat and canola harvested from Field 1(2017)

Dry

Matter Test TKW

Yield Seed Yield| Weight (g/2000 Seed | Analysis of %
Canola- Irrigated (kg/ha) (bu/ac) (kg/hl) seeds) Oil % N in Seed
Check 5555 46.7 63.7 3.69 49.9 3.48
Bare Urea 70% 6370 44.3 64.2 3.54 49.6 3.54
Bare Urea 100% 8288 46.6 64.1 3.69 50.3 3.43
Agrotain 70% 4713 52.6 63.8 3.69 49.6 3.50
Agrotain 100% 5135 44.0 63.7 3.59 49.3 3.54
Super U 70% 6500 49.9 64.1 3.5 49.7 3.53
Super U 100% 8808 45.6 64.5 3.61 49.3 3.54
ESN 70% 8613 43.1 64.1 3.55 50.0 3.65
ESN 100% 8158 29.6 63.1 3.67 45.9 3.88
Average 6904 44.7 63.9 3.61 49.3 3.57
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Dry Matter Seed TKW
Yield Yield | Test Weight| (g/1000 Seed | Analysis of %
Canola- Dryland (kg/ha) (bu/ac) (kg/hl) seeds) Oil % N in Seed
Check 5460 28.8 64.6 3.66 47.9 3.63
Bare Urea 70% 3673 38.1 64.3 3.56 48.5 3.61
Bare Urea 100% 6435 28.3 64.5 3.5 48.3 3.66
Agrotain 70% 3933 35.8 64.7 3.46 50.3 3.53
Agrotain 100% 3608 36.0 64.9 3.7 48.9 3.54
Super U 70% 3153 33.2 64.7 3.55 49.3 3.58
Super U 100% 3478 33.9 64.0 3.26 48.3 3.65
ESN 70% 2828 30.3 64.6 3.5 49.0 3.69
ESN 100% N/D 25.5 65.0 3.61 48.1 3.71
Average 4071 32.2 64.6 3.53 48.7 3.62
Dry Matter | Seed TKW Grain
Yield Yield | Test Weight| (g/1000 Protein | Analysis of %
Wheat - Irrigated (kg/ha) (bu/ac) (kg/hl) seeds) (%) N in Seed
Check 5732 59.2 82.9 35.7 15.2 2.97
Bare Urea 70% 5363 59.6 82.2 35.9 15.4 2.99
Bare Urea 100% 8112 56.6 82.0 34.4 15.6 3.00
Agotain 70% 6309 59.7 82.1 37.0 15.4 2.91
Agrotain 100% 6189 54.5 82.5 37.9 16.0 3.05
Super U 70% 5595 54.3 81.2 37.3 15.8 2.92
Super U 100% 5234 57.5 82.5 37.3 15.3 2.88
ESN 70% 5640 54.3 82.0 37.1 15.4 2.92
ESN 100% 6058 64.6 82.5 37.5 15.3 2.87
Average 6026 57.7 82.2 36.7 15.5 2.95
Dry Matter Test TKW Grain
Yield Seed Yield] Weight (g/2000 Protein | Analysis of %
Wheat- Dryland (kg/ha) (bu/ac) (kg/hl) seeds) (%) N in Seed
Check 3869 68.0 82.7 36.2 15.4 2.98
Bare Urea 70% 4361 66.9 82.6 37.0 15.7 2.92
Bare Urea 100% 5098 60.4 83.0 37.8 15.8 3.05
Agrotain 70% 5947 61.7 82.6 37.5 16.0 3.04
Agrotain 100% 5461 56.5 82.2 38.6 16.3 3.05
Super U 70% 5098 54.1 82.3 37.9 16.1 3.12
Super U 100% 6241 58.7 82.4 37.9 15.8 3.00
ESN 70% 5168 58.3 82.4 38.3 15.8 2.94
ESN 100% 5597 63.8 82.9 36.8 15.4 3.00
Average 5205 60.9 82.6 37.6 15.8 3.01
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Yields of spring wheat and canola at the site r@spectable buheed to increase a notch to pay for the
added infrastructure cds that growers are being challenged with. The seeding date for the project is
toward the end of the seeding window for the Outlook region. Perhaps some of the yield potential loss
can be attributed to the date of seeding. On the basis of this projeetimproved efficiency nitrogen
fertilizers do not assist with this challenge. The check yield for spring wheat is the highest yield in the
project. Obviously, the soil has tremendous potential to mineralize available nitrogen. Alternately, the
canola tieck yield was exceeded by three of the four EEF products but required the application of 100 Ib
N/ac offertilizer N.

Table 4: Project seed yields at Outlook as affected by enhanced efficiency fertilizers in 2017

Spring Irrigated
Treatment Wheat Canola Dryland
Grain Yield | Seed Yield Seed Yield Seed Yield
(bu/ac) (bu/ac) (bu/ac) (bu/ac)
Check 63.6 37.8 48.4 53.0
Bare Urea 60.9 39.3 48.4 51.8
Agrotain 58.1 42.1 475 52.7
Super U 56.2 40.7 45.0 51.8
ESN 60.3 32.1 445 47.9
Average 59.3 38.6 466 1.2
70% of soil test 58.6 40.9 47.3 52.2
100% of soil test 59.0 36.2 45.4 49.8

Yields of spring wheat and canola at the site were respectable, but need to increase a notch to fund the
added infrastructure costs that growers are being challenged.\v@tinthe basis of this project, the
improved efficiency nitrogen fertilizers do not provide an easy answer for this challenge.

The check yield for spring wheat has the highest spring wheat yield in the project. The canola check
yield is bettered by thee of the four EEF products but required application of 100 Ib N/ac.

None of the three EEF products consistently produced seed with higher nitrogen content in this
demonstration compared to application of bare urea.

Research and Demonstration Program Report 2017



Table 5: Nitrogen content of seed pduced in enhanced efficiency fertilizer demonstration.

Treatment Spring Wheat Canola Dryland Irrigated
Seed N (%) Seed N (%) Seed N (%) Seed N (%)
Check 2.98 3.56 3.31 3.23
Bare Urea 2.99 3.56 3.31 3.24
Agrotain 3.01 3.53 3.29 3.25
Super U 2.98 3.58 3.34 3.22
ESN 2.93 3.73 3.34 3.33
Average 2.98 3.60 3.32 3.26
70% of soil test 2.97 3.58 3.58 3.32
100% of soil test | 2.99 3.62 3.62 3.26

Residual nittate in® n ¢ RSLIGK 6l a RSOGSNX¥YAYSR o0& azil, Fylfeaaa
2017. Thes results are summarized in Table 6. Residual nitrate in the soil profile on dryland soils was

nearly twice the level found in irrigated soils. Sampling to a greater depth should be conducted to

properly monitor the residual nitrate on irrigated sites.

Yield response to irrigation was higher with canola than with spring wheat. The dryland spring wheat
yields were higher than the irrigated spring wheat yields in this demonstration. Does this indicate that
the irrigation scheduling for the spring wheatdhot meet the water needs of the crop? Is residual N
fertility in the soil or high N mineralization during the growing season interfering with the uniformity of
the research area? The project has led to a number of unanswered questions which new Nvork wi
hopefully build on.
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Table 6:Post harvessoil testnitratS f S@St a (2 wné RSLIK
Dryland Dryland Canola| Irrigated Wheat | Irrigated Canola
Treatment Wheat (Ib (Ib N/ac) (Ib N/ac) (Ib N/ac)
N/ac)
Check 44 52 20 32
Bare Urea 72 90 30 52
Agrotain 58 54 36 40
Super U 86 62 28 30
ESN 70 70 52 34
70% 65 61 33 34
100% 68 77 44 44
Average (9 Treatments) 68 67 35 38
Table 7: Precipitation and Irrigation at Field 1, PFRA, Outlook, SK for 2017
Month Rainfall (mm) Irrigation (mm) Total (mm)
April 16.9 Nil 16.9
May 32.9 Nil 32.9
June 27.9 32.5 60.4
July 67.7 95.0 162.7
August 7.0 12.5 19.5
September 6.4 Nil 6.4
2017 Growing Season 158.8 140.0 298.8

Final Discussion

Use of enhanced efficiency sources of nitrog@nannual crop prodction did not provide an easy
solution to increase crop yields and quality and solve the environmental challenges of nitrogen in the
ecosystem. The impact on yield of the fertilizers under dryland and irrigation was similar for the
products included in tis demonstration.

Residual nitrogen in the soil was higher on dryland than on the irrigated site.
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The potential impact of low soil available boron on crop growth on these high pH soils needs to be

investigated further. An application of boron to the swilfoliage of the crops to look for a yield
response should be investigated.
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Yield Response of Marrowfat Pea to Foliar Boron Mixed with Herbicide
and Fungicide Applications

Project Leads
1 Gary KrugerPAg, Irrigation Agrologist, Saskatchewan Ministry of Agriculture

Co-operator
1 Michelle Walker, Grower, South Saskatchewan River Irrigation District, Broderick, SK
1 Glen Erlandson, Grower, Broderick, SK
1 Nico deWaal, Saskatchewan representative, ATP Nutriti

Project Objective
This project will demonstrate the impact of split application of foliar boron fertilizer to a field of
marrowfat field pea grown on dryland.

Demonstration Plan
The yield response of boron fertilizer applied as a foliar spray withi¢cide and fungicide applied to
marrowfat field pea was demonstrated.

Demonstration Site

The project was located in the South Saskatchewan River Irrigation District on a quarter not yet
developed for irrigation. Irrigated production of marrowfat peasl litisappeared from the irrigation
projects after 2016 because production during the previous wet years has not been able to generate
profitable yields. Yields of field pea under irrigation have struggled in recent years due to injury during
seedling growh from the root rot, aphanomyces. The disease is soil borne and requires several years
without pea or lentil in the rotation to become free of contamination. Because an irrigated site could
not be identified for this 2017 project, it was located on alalng site north of Broderick at

NW27-30-7-W3.

Project Methods and Observations

The site was sown to Hitomi marrowfat peas on May 8 with a Etalvibrashank cultivator. No

fertilizer was applied at the time of seeding. Plant tissueaswere collected June 3 at the 6 node
stage by sampling pairs of fully developed leaflets from the third node from the top of the plant. The
marrowfat peas were sprayed with Odyssey tank mixed with liquid boron (ATP Kinetic B) applied at 0.5
litre/ac. Another 0.5 litre/ac of ATP Kinetic B was applied to the marrowfat peas tank mixed with
Headline on June 29. Two weeks later, a second application of fungicide as Priaxor was applied to the
field. The field was swathed Aug 7 and threshed August 12.

The plant tissue analysis indicated that the boron content in the field pea tissue sample was 16 ppm,
which is less than the threshold of 18 ppm. The harvest sample showed that the two applications of
boron to the marrowfat pea, one with the herbicide aadecond with the first fungicide provided a
yield increase of 1.5 bu/ac. As of January 25, marrowfat peas were trading at $9 per bu. The boron
fertilizer retails at $7 per lie. The double application of a halfrétboron liquid would yield $14 reta

for an investment of $7 per acre.
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Table 1: Plant tissue analysis of marrowfat pea plants grown on a-mdgated field at Broderick
NW27-30-7-W3.

Treatment N P K S Ca Mg Cu Fe Mn Zn B
(Fertilizer/ac) | (%) (%) (%) (%) (%) (%) | ug/g ug/g | ug/g | ug/g | uglg
Hitomi 7.0 066 | 4.1 0.52 0.9 0.36 11 159 32 65 16
Marrowfat Pea
Threshold 3.5 0.25 | 1.5 0.20 0.35 | 0.25 5 50 20 20 18

Table 2: Marrowfat pea grain yield

Marrowfat Pea

Treatment Yield (bu/ac)
Broderick site
Control 41.65

Boron tark mixed with both

herbicide and fungicide @0.5 /ac 43.10

Final Discussion

Addition of 0.5 lite liquid boron with both the herbicide and first fungicide application of wigated
marrowfat peas generated a 1.5 bu marrowfat pea/ac yield increase.yiBd increase provided
approximately 90% return on a $7/ac investment in boron liquid fertilizer.

Acknowledgements
Nico deWaal with ATP Nutrition provided the Kinetic B product for this demonstration in the Broderick

area.
1 Michele Walker helped coordate the project with cooperator Glen Erlandson
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Yield Response of Canola with Foliar Boron Applied at Early
Bolting Stage

Project Leads
1 Gary Kruger, PAg, Irrigation Agrologist, Saskatchewan Ministry of Agriculture
91 Joel Peru, Irrigation Agrologist, Sasketwan Ministry of Agriculture

Cooperator

1 Riverhurst Irrigation DistrictNE2322-7-W3 ¢ Mark Gravelle
9 Grainland Irrigation DistrictWH823-4-W3 ¢ Nigel Oram
1 Nico de Waat ATP Nutrition Regional Representative, Saskatchewan

Project Objective
This prgect will demonstrate the impact of the application of foliar boron fertilizer to an irrigated field
of canola at early bolting stage when tankmixed with the first fungicide application.

Demonstration Plan
The yield response of boron fertilizer appliedsaf®liar spray with fungicide applied at about 20% bloom
to canola foliage will be demonstrated.

Demonstration Site

The project was conducted at two locations for 2017. One was located in the southern portion of
Riverhurst Irrigation District on NW22-7-W3 on Fox Valley loam developed on calcareous silty
glaciolacustrine parent material. The second was located on-23#W3 in Grainland Irrigation

District on Hatton sandy loam developed on coarse textured moderately calcareous sandy
glaciolacustrine deosits. Theplanttissue analysis for two of the replications is reported in Table 1. The
project is relying on plant tissue analysis to guide selection of potential responsive sites because the
effectiveness of a soil test has been inconsistent for mtédi yield response of canola to boron.

Project Methods and Observations

This project evaluated the yield response of foliar boron applied a2D8 bloom stage tank mixed

with the first fungicide application to control sclerotinia in irrigated canolée product applied to the
Grainland Irrigation District and South Riverhurst Irrigation District sites was ATP Nutrition 8% boron. At
1.0 litre/ac, 1.26 Ib B was sprayed on the canola foliage.

Plant tissue samples were collected from the Grainland South Riverhurst District sites at the rosette

stage and their analyses are reported in Table 2. For 2017, the Grainland site had 20 ppm in the plant
tissue sample. The Riverhurst site had higher levels of 27 ppm. No visual differences wereamnoticed

the sites at any time during the growing season. NDVI imagery obtained from Farmer's Edge in Outlook

for the two Riverhurst Irrigation District sites also did not show any hints of differences in plant growth

4 GKS@ KIFEIR Ay HB8ME®OSt dKAY @BAANASE NDAZBNR 2S00 A
yield response. The high tissue B sample field responded as well to the foliar B treatment as the lower B
tissue site. Stubble type was also ineffective in predicting the likelihoadafesponse for canola.
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Table 2. Plant tissue analysis of canola samples collected at the rosette stage prior to the application
of foliar B fertilizer applied with fungicide at the 20% bloom stage of canola

Treatment N P K S Ca Mg Cu Fe Mn Zn B
(Fertilizer/ac) (%) | (%) (%) (%) (%) (%) | ug/lg | ug/g | ug/g | ug/g | ugl/g
Canola

Riverhurst 6.2| 050| 3.2 092 2.7 0.42| 54 126 177 49 27
Irrigation District

Site

Grainland 6.3| 041 | 4.2 076 | 2.2 031| 1.3 96 111 30 20
Irrigation District

Site

Target 40| 0.25| 2.0 030| 0.5 0.2 | 45 40 20 15 30

The canola yields for the three sites are summarized in Tab¥Meld response to the boron application

at the Riverhurst Irrigation District site and Grainland Irrigation District site v@alsuac, about half as

large asn 2016. Higher use of irrigation water in the production of canola may have contributed to a
smaller canola yield response to B in 2017. Higher rainfall in 2016 is also associated with an increase in
soil pH which would reduce the availability of boroRrevious water analysis showed that each acre

inch of Lake Diefenbaker water contains 0.005 Ib boron. Usual amounts of irrigation water applied to
canola fields are-82 inches of water. The lower amounts of growing season rainfall during 201blead t

higher quantities of boron supplied to crops through irrigation.

Table3: Canola grairyield

Canola Yield
Treatment (bu/ac)
RiverhurstDistrict Site Lentil stubble
Control 70.4
Boron foliar 1.0 l/ac 72.9
BioForge Gold 74.9

Grainlard Irrigation District Site

Durum stubble

Control

61.7

Boron foliar 1.0 l/ac

64.2

Grainland Irrigation District Site

Lentil stubble

Control

72.4

Boron foliar 1.0 l/ac

72.2
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Final Discussion

Foliar boron applied at 20% bloom stage dbated canola increased seed yield at two of three sites in
2017. NDVIimagery was not successful for identifying the boron responsive areas of the field in 2017.
Plant tissue levels below 20 ppm boron was suggested as a potential threshold for sulags&tation

of foliar boron at early flowering with the first fungicide application to irrigated canola in 2016. The
projects completed in 2017 did not support the 2016 conclusion but the level may still provide a
guideline to assist in making this yeiment as one of the responsive sites had a plant tissue test level of
20 ppm. Other work has showed that the soil test has not been effective in predicting the potential for a
boron yield response with foliar application.

Acknowledgements

Growers in Grialand Irrigation District (Nigel Orarahd Riverhurst Irrigation District (Mark Gravelle)
provided the sites for the boron fungicide applications. Farmer's Edge provided NDVI images for
evaluating the boron application to the fields. ATP Nutrition (Miaal) supplied the liquid fertilizer
B for application to the canola demonstrations.
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Contans Control of Sclerotinia for Irrigated Lentil and  Dry Bean

Project Leads
1 Gary Kruger, PAg, Irrigation Agrologist, Saskatchewan Ministry of Agriculture
1 Dale Zipick, Product Manager, United Agri Products, Winnipeg, MB
9 David Jessiman, Territory Manager, United Agri Products, Lucky Lake, SK
1 Jon Weinmaster, Product Manager, BayerCropScience, Guelph, Ontario

Co-operator
1 Marc Gravelle, Irrigator, Riverhurst, SK

Proje ct Objective
This project will compare the control of sclerotinia using a biological control product with a foliar
fungicide.

Demonstration Plan

Many of the profitable cropping options open to irrigated producers are susceptible to sclerotinia. Close
to 60% of the crops seeded on irrigated land were hosts for sclerotinia in 2016. Crop rotation research
has shown that crop rotation is only marginally successful in controlling this disease. In the push to pay
the costs of irrigation development and opei@t as well as to maximize profits, sclerotinia susceptible
crops are commonly grown on irrigated land without an intervening cereal break crop. The current best
management practice for biological control of sclerotinia in susceptible crops is to appbn€dn fall

prior to freezeup. The fungal organism, Coniothyrium minitans, is most effective when applied-in fall
the earlier the better. Rain following the application improves the survival of the organism as fungus
seeks out sclerotia bodies indfsoil to infect. The project will be conducted from spring 2016 until fall
2018 to demonstrate the advantage of mufear disease management using both biological and foliar
fungicide treatments. Another advantage with Contans for sclerotinia cowsttbki minimum rate of

0.2 kg/ha can be applied annually for control once the background collection of sclerotia bodies is
controlled by the annual application of the biontrol fungus. The cost of the 0.2 kg/ac application is
currently $7/ac.

Demonstr ation Site

The projectwaslocated atNE1422-7-W3 on canola and NW222-7-W3 on wheat for 2016 The wheat
stubblewas treated with 0.6 Ib/ac of Contans in spring 2016 as well to demonstrate advantages of a
multi-year approach to control of sclerotinia amigated soils. In 2017, dry beans were grown on NE14
22-7-W3 on canola stubble, and red lentil was sown on NM2-Z-W3 on wheat stubble.

Project Methods and Observations

Theinitial Contans application was applied in spring 2016 by spraying theotongianism on the soil

surface on durum stubble and incorporated with a light harrowing. The initial product rate of Contans

was 0.8 kg/ac for NE122-7-W3 on ground seeded to canola and 0.6 kg/ac for N\22Z-W3 for

ground seeded to wheat. For 20IMMaxim lentil was seeded on the canola stubble and pinto beans

gSNE aSSRSR 2y (KS Oly2ftl addzoof So ¢tKS fSyidaata ¢
aSlrazy ¢KAfS (GKS LAYyG2 o6SlFya ¢6SNB ANNRMIkassdR 6 A lUK
precipitation.
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Table 1: 2017 Yield of Red Lentil as Affected by Funagicide Treatment at Contans Site

Treatment Lb/ac

(Fertilizer/ac)
Contans 2693
Normal (No fungicide) 2568

Table 2;: 2017 Yield of Dry Beans as Affected by Funaicide Treatment at Contans Site

Treatment Lb/ac

(Fertilizer/ac)
Contans + Contegra 2887
Contegra only 2697

In 2017, a dry year with limited visible sclerotinia infectionroigated production fields, use of Contans

for sclerotinia control on lentil showed over 100 Ib/ac advantage for the biological control strategy. This
was surprising because it was not possible to find sclerotinia infection in lentil fields. On theadry

field, sclerotinia infection was relatively easy to find, but the yield advantage for the Contans treatment
was limited to 190 Ib/ac.

Thel LILIX AOF GA2y 2F /2yidlya (2 (GKS LINRP2SOG FTASER akKz;q
in 2016. Irthe drier year, 2017, the treatment was not visible with NDVI imagery. Thanks to Kris Ewen
for his assistance in providing NDVI imagery from the project fields.

Final Discussion

Profitablecontrol of sclerotinia is crucial for irrigated crop productidfor any given year, about 60% of
the irrigated area is sown to sclerotinia sensitive crops. Contans shows promise as a control option for
these conditions. The first year of the threeyear project attempted to demonstrate that control efficacy
and simplcity are both provided by including a biological control mechanism in the control program for
sclerotinia. The second year of this project has measured small yet economical yield responses using the
biological control organism. Contans also confers arathge for the irrigation producer by reducing
labor constraints during the summer irrigation season by reducing at least one fungicide application.
Irrigation can also be a tool to apply and incorporate Contans in the fall when applied early enough to
use water from the irrigation system prior to system shutdown in the fall. This practice is not currently
registered for Contans, but the company, Bayercropscience is working towards registration of fall
chemigation application of Contans.

Acknowledgement s

United Agri Products and Bayercropsciehegeboth contributed Contans product for this project.
Thankgo Dale Ziprick with UAP for his support. Thanks to David Jessiman, Territory Manager with
United Agri Products, for hifforts to coordinate prodict delivery for the demonstration.Marc

Gravelle has graciously contributed the labour, land and equipment to implement the poojéato of
his fieldsfor a three-year period. Thanks to Jon Weinmaster with Bayercropscience for his interest in
pivot gpplication of fungicide for control of sclerotinina.
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Figure 1: 2016 Aerial image of canola at Gravelle site
with Contans and fungicide applications

Contans treated
area in 2016
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2017 Demonstration of Fall Rye as an Irrigated Crop

Funding
Agriculture Demonstration of PracticeadaTechnologies (ADOPT)

Project Lead
1 Joel Peru, PAg, Irrigation Agrologist, Saskatchewan Agriculture

1 Garry Hnatowich, PAg, Research Director, ICDC
1 Coinvestigators: Jamie Larson AAFC Lethbridge Research Centre

Organizations
9 Irrigation Crop Diversificain Corporation (ICDC)

I CanadaSaskatchewan Irrigation Diversification Centre (CSDIC)

Project Objective

This demonstration is intended to provide local producers a yield and visual comparison of fall rye
production under irrigated and dryland conditioimscentral Saskatchewan. Producers will have a
chance to compare how new hybrid varieties perform compared to conventional varieties.

Project Background

Producers are looking for new types of crops to add in their rotation in order to help contealsdisind
pest issues. New hybrid varieties are making rye a higher yielding crop that could be a fit for irrigation.
There is limited agronomic knowledge for this crop under irrigation. This demonstration will both

SO fdza 4GS (KS ONZRaniedso fHoMideprbdicers Wwith & Styside tofm@arison

between dryland and irrigated production. This demonstration will also show the increase in
performance of a hybrid rye compared to conventional rye varieties when water and nutrients are not
limiting factors. A similar trial harvested in 2016 successfully demonstrated how the new hybrid
varieties could outperform conventional varieties. This project will build off the 2016 results and will
give another year of data to help producers chooseéfytivant to adopt this crop in their rotation. The
2016 dryland trial results were not significant due to a high critical value so this trial will help
compensate for that.

This demonstration gave producers the opportunity to view and compare differergtiees of fall rye

under irrigation in order to will help them decide on incorporating them into their crop rotations. Having
a fall seeded crop in your crop rotation can help time management for producers because in the
difference in seeding and harvesaté compared to spring seeded crops. Recent trends have shown
that irrigated farmers in the Lake Development Area are slowly adopting new crops but the majority of
acres are still seeded to wheat and canola.

This demonstration is also intended to shove trariance in the different varieties of fall rye that are
available in Saskatchewan. It is important for producers to know what varieties are available to them
and how they perform in their area in order to help them make informed decisions on cropecHhbic

will also demonstrate growing these crops under irrigation as opposed to dryland.

Demonstration Plan
Seed of the nine varieties used in this trial was acquired from Jamie Larson, Research Scientist with AAFC
Lethbridge. The fall rye varieties meedirect seeded into canola stubble at the CSIDC research farm on
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September 22th 2016. At seeding, each trial received 80 kg N/Ha as urea side banded and 25 kg
P205/ha seed placed monoammonium nitrate. In spring the irrigated trial was top dresseahaflier

40 kg N/ha. Fall rye varieties were established in a small plot randomized trial design replicated 3 times.
Yields were estimated by direct cutting the plot with a small plot combine once the fall rye reached
maturity. For ease of harvest witmall plot seeders, the plots were desiccated on August 4th with

Desica and Agral 90 (note this product is not registered for cereal crops). The varieties used in this trial
are listed in Table 1.

Table 1. Varieties and Information of Fall Rye Seed

Variety Type
Brasetto Hybrid
Guttino Hybrid
Bono Hybrid
Helltop Hybrid
Prima Open Pollinated
AC Rifle Open Pollinated
Danko Open Pollinated
Hazzlet Open Pollinated
Brandie Open Pollinated

Results
Results obtained for the irrigated ttiare shown in Table 2 and the dry land trial is shown in Table 3.

Irrigated Trial

The hybrid variety Bono yielded the highest under irrigation (Table 2), and the conventional variety AC
Rifle the lowest. Yields of the 9 varieties ranged from 7224 kg/i2193 kg/ha (11894 bu/ac) with

the median being 9436 kg/ha (150 bu/ac). The hybrid varieties excluding Brasatto ( Guttino, Helltop and
Bono) yielded significantly higher than the conventional varieties under irrigation. Grain protein was as
low as 112% (Bono) to a high of 13.1% (Danko). Median test weight and seed weights for all evaluated
varieties was 71.7 kg/hl and 32.6 gm respectively. Maturity was spread over a period of 7 days among
the varieties with AC Rifle being the earliest and Bras&tdtino and Bono tied as the latest. Lodging

was not a major factor on this trial with Hazlet having the highest rating.
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Dry Land Trial

The hybrid variety Bono yielded the highest under dryland (Table 3), and the conventional variety AC
Brandie thdlowest. Yields of the 9 varieties ranged from 6523kg/ha to 11742 kg/hal@D4u/ac)

with the median being 8676 kg/ha (138 bu/ac). The hybrid varieties (Brasatto, Guttino, Helltop and
Bono) yieldedigherthan the conventional varieties under drylandnditions. Grain protein was as low

as 11.6% (Bono and Guttino) to a high of 13.5% (Brandie). Median test weight and seed weights for all
evaluated varieties was 70.8 kg/hl and 33.9 gm respectively. Maturity was spread over a period of 6
days among th&arieties with AC Rifle and Prima tied for the earliest and Brasatto being the latest.
Lodging was not a major factor on this trial with Brasatto having the highest rating.

Irrigated vs Dry Land

Theirrigatedtrial gave an average yield increase ofllfiu/acre (8%) compared to the dryland trial

(table 4). Irrigation gave a slight increase to test weight and decrease to seed weight compared to the
dryland trial. The irrigated trial had a slightly larger lodging rating although it was still not afatfor

in either trial.

Table 2. Fall Rye Variety Evaluation, Irrigation Site, 2017.

Days
Test Seed |to Days to Lodging
Yield Yield Protein | weight | weight | Flower | Maturity | Height | 1=erect;
Variety | (kg/ha) | (bu/ac) | (%) (kg/hl) | (mg) (days) | (days) | (cm) 9=flat
Brasetto| 8486 135.2 11.7 70.1 36.1 | June 5| July30| 116 2.7
Guttino | 11144 177.5 11.4 71.2 324 | June 5| July30| 121 2.7
Bono 12193 194.2 11.2 71.7 32.6 | June 6| July30| 119 2.7
Prima 7734 123.2 12.6 71.4 30.2 | June 4| July 25| 148 3.0
AC Rifle| 7224 115.0 13.0 69.7 27.4 | June 6| July24 | 116 1.0
Danko 9436 150.3 13.1 72.5 31.6 | June 3| July 27| 129 2.0
Hazlet 9594 152.8 12.3 71.8 37.0 | June 5| July29 | 137 3.7
Helltop 10173 162.0 12.2 72.5 36.0 | June 6| July29 | 134 1.0
Brandie 7960 126.8 12.9 73.5 33.2 | June 4| July B 139 3.0
1.8
LSD 1647 26.2 0.4 1.0 4.2 1.7 days| 11.0 NS
(0.05) days
CV (% 10.2 10.2 1.7 0.8 7.4 0.7 0.5 5.0 42.0
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Table 3. Fall Rye Variety Evaluation, Dry Land Site, 2017.

Days
Test Seed |to Days to Lodging
. Yield Yield Protein | weight | weight | Flower | Maturity | Height | 1=erect;
Variety | (kg/ha) | (bu/ac) | (%) (kg/hl) | (mg) | (days) | (days) (cm) | 9=flat
Brasetto| 8772 139.7 12.0 69.7 36.8 | June 6| July 30 111 3.0
Guttino 10200 162.5 11.6 70.1 33.7 | June 5| July 29 112 2.3
Bono 11742 187.0 11.6 70.8 30.0 | June 6| July29 113 2.3
Prima 7692 122.5 12.5 70.7 29.9 | June 3| July 23 133 2.0
AC Rifle| 6548 104.3 12.8 68.6 26.6 | June 5| July 23 112 1.0
Danko 8676 138.2 12.6 71.6 34.8 | June 3| July 25 120 1.7
Hazlet 8169 130.1 12.2 71.9 36.1 | June 4| July 27 125 2.7
Helltop 9373 149.3 12.3 71.6 33.9 | June 7| July 28 121 1.7
Brandie | 6523 103.9 13.5 73.0 38.5 | June 4| July 27 128 2.7
%(%)5) 1753 27.9 0.4 0.8 2.9 NS 0.9days | 10.2 1.0
CV (% 11.7 11.7 1.7 0.6 5.0 1.1 0.3 5.0 26.7
Table 4. Fall Rye Variety Evaluation, Combined Site, 2017
Days
Test | Seed |to Days to Lodging
System/ | Yield Yield Protein | weight | weight | Flower | Maturity | Height | 1=erect;
Variety (kg/ha) | (bu/ac) | (%) (kg/hl) | (mg) (days) | (days) (cm) 9=flat
System
Irrigated 9327 148.6 12.3 71.6 32.9 | June 5| July 28 128 2.4
Dry Land 8633 137.5 12.3 70.9 33.4 | June 5| July 27 119 2.1
LSD (0.05 NS NS NS 0.2 NS NS NS NS NS
CV (% 10.9 10.9 1.7 0.7 6.3 0.9 0.4 5.0 36.1

Irrigation Crop Divesification Corporation




Conclusion

ThisADOPT demonstration displayed the merit growing fall rye under irrigation in Saskatchewean. T
top performing variety, Bono, demonstrated a 7.2 bu/acre yield advantage to its dryland counterpart.
This is much less significant than what was seen in a similar 2016 trial. This project also demonstrated
the yieldadvantage that new hybrid varieties fall rye can offer. Three of the hybrid varieties in this
project, Helltop, Guttino and Bono all yielded significantly more under irrigation than the top performing
conventional variety, HazleBrasetto yielded close to the median in this trial désjii beingthe top
performing hybrid in the 2016 trial2017 experienced a dry spring and summer making the smaller
response to irrigation puzzling. Perhaps the dryland trial had sufficient sub soil moisture to almost
reach its yield potential withouthe addition of irrigation.

This project showed irrigators in Saskatchewan that fall rye can be a high yielding crop that could be

added into their rotation. The different timing of operations for fall seeded crops compared to spring

seeded can help a pducer manage time and resources. Further demonstration of this crop under
ANNRIFGA2Y FYR SEGSyarzy 2F (KA&a &SI NRa&a NBad#Z Ga 6
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Intercropping marrowfat pea and mustard

Project L eads
1 Gary Kruger, PAg, Irrigation Agrologist, Saskatchewan Ministry of Agriculture
1 Garry Hnatowich, PAg, ICDC Research Director

Co-operator
9 Damian Lee, Field Research Technician, ICDC
1 Barry Vestre, Farm Manager, CSIDC

Project Objective

This project wildlemonstrate the benefit of growing mustard as an intercrop with marrowfat pea to
reduce lodging of the marrowfat pea. By holding the plants off the ground, the mustard will minimize
disease in the stand and increase the yield potential of marrowfat pea.

Demonstration Plan
Marrowfat pea and mustard will be sown as an intercrop and sole crop to determine the potential for
using this technique to reduce disease within the pea stand.

Demonstration Site
The project was located on Field 1 at the Can&daktchewan Irrigation Diversification Center.

Project Methods and Observations

The intercropping demonstration consisted of three treatments:

1) AC Pennant yellow mustard seeded at 5 Ib/ac

2) Hitomi marrowfat pea seeded at 180 Ib/ac and

3) a yellonmustardmarrowfat pea intercrop (3.5 Ib/ac yellow mustard and 120 Ib/ac marrowfat pea).

Each plot consisted of four passes with the research plot drill. The site was sown May 31, 2017. Height
measurements were taken July 6. All crops looked healtioywere standing well. On August 4, aphids
invaded the stand requiring Matador @ 33.2 ml/ac to be applied. The plots were desiccated September
8 with Reglone @ 0.83 I/ac. The mustard was harvested by straight cutting on September 15. The sole
crop marowfat peas and intercrops were straight cut September 27.

Table 1: Crop measurements collected from intercropping site @ Field 1

Crop Seeding Rate | Crop Height (cm) Yield (Bu/ac) Revenue
(Ib/ac) (as of July 6) ($/ac)
Marrowfat 180 46 23.5 $78
Yellow nustard 5 78 56.7 $964
Intercrop 3.5 89 49.5 bu/ac yellow mustard $849
120 2.0 bu/ac marrowfat pea
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Figure 1: Intercrpping plot showing competitive advantage of yellow
mustard relative to marrowfat pea on July 6, 2017.

Final Discussion

The yellow nastard grew vigorously on Field 1 at CSIDC and overpowered the marrowfat pea on the
site. Growth of the marrowfat pea was average in the sole crop but certainly not as vigorous as
anticipated in either the sole crop or the intercrop. Growers who comrallyayrow the intercrop on
dryland do not experience yellow mustard strongly out competing the marrowfat pea. The moist
conditions under irrigation and high nitrogen status of irrigated soil may contribute to the vigorous
growth of the yellow mustard uref irrigated conditions. A lower seeding rate for mustard in the
intercrop may improve the performance of the intercrop. The disappearance of field pea in the stand
was not expected. Another crop such as shatter resistant canola may be better suitegatied
production.

Acknowledgements
Marrowfat seed was supplied by Rudy Agro at Broderick. AC Pennant mustard seed was provided by
Russ Harris on reference from Landis Coop Agronomist Gary Graham.
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Irrigated Soybean Fungicide Demonstration

Funding
Agriculture Demonstration of Practices and Technologies (ADOPT)

Project Lead
1 Joel Peru, PAg, Irrigation Agrologist, Saskatchewan Agriculture

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

Objectives
This project evaluated two differéfiungicides on soybean in the Lake Diefenbaker Development Area
and compared them to an untreated control.

Demonstration Plan

Site 1:

Pioneer 00 soybeangere seeded on May 2%on the North Half of 24-7 W3M, Luck Lake Irrigation

District, SK with aniadrill. This site is has a Haverhill association and is a Loam. The quarter section is
irrigated with a low pressure pivot system. See table 1 for the agronomic and irrigation management for
this site.

Site 2:

Low CHU requiring soybeans were seededvay 28th on the NVW20-24-7 W3M, Luck Lake Irrigation
District, SK with an air drill. 85 percent of this quarter is has a Haverhill association and is a Loam and
the northern 15% is a Weyburn association which is also a loam. The quarter sectigatisdnvith a

low pressure pivot system. See table 2 for the agronomic and irrigation management for this site.

Table 1. Site 1 Agronomic Management of Soybean Fungicide Demonstration

Fertilizer K 11-50-2
Banded 30lbs/ac 40 Ib/ac
Inoculant granular, 7bs/acre
Seeding Rate 190lbs/ac
Row Spacing 12 inch

Fungicide Application | July 18 (R2 stage)

Rainfall 35mm (1.4 inch)
Irrigation 229 (14 inch)
Harvest Date October 27"
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Table 2. Site 2 Agronomic Management of Soybean Fungicide Demonstration

Fetilizer K P
Banded NA NA
Inoculant Granular
Seeding Rate 68 Ib
Row Spacing 12 ic

Fungicide Application | July 24

Rainfall 51 mm (2 inch)
Irrigation NA
Harvest Date October 11"

Results and Discussion

Soybean acres in Western Canada haeeeimsed as improved varieties for our growing conditions are
emerging and producers are looking for different crops that could maximise profits. There have been
between400 and 500 acres of soybeans seeded under irrigation in the Lake Diefenbaker Developm
Area in 2014 and 2015 and increased to 650 in 2016. Acres expanded in 2017 to 2600 in the Lake
Diefenbaker Development Area.

Soybeans are a relatively new cop for irrigated producers in Saskatchewan therefore the benefits of
foliar fungicide appdiations have not been sufficiently demonstrated locally. Under irrigated conditions,
crops are more susceptible to disease due to higher amounts of moisture compared to dryland. This
projectdemonstrated the efficacy of foliar fungicide application to tohdisease and promote health

in high yielding soybeans under irrigation. This project also evaluated the economic and yield benefits of
this practice.

Yields were measured for this project with a weigh wagon at both sites 1 and 2. Representgtive str
were selected by the producer for the trial and were harvested with a 33 foot header combine at site 1
and a 30 foot header at site 2. Table 3 and 4 show the sample size and yields for of the treatments in
both sites in this trial. There were no w# signs of disease in either of the sites in 2017.
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Table 3Site 1 Table 4 Site 2
Yield Resultef Soybean Fungicide Demonstratiol Yield Results of Soybean Fungicide Demonstrati

Treatment  Sample Yield Yield Treatment  Sample Yield Yield
Size (ac) (Ib/ac) (bu/ac) Size (ac) (Ib/ac) (bu/ac)
Control 7.36 1760 29.3 Control 0.97 2059 34.3
Delaro 7.36 1705 28.4 Delaro 0.76 2009 33.5
Priaxor 7.36 1659 27.6 Priaxor 0.92 2082 34.7
Conclusion

This project was implemented due the increasing interest in soybean production in Saskatchewan and
the high disease risk associated with irrigated crop production. This project wdsated during a

very dry year with 2 inches of rainfall during the growing season at both sites. There were no visual
symptoms of white mold incidence even in the untreated portions of the field. The control at both sites
had very consistent yield wittime treated plots which showed no yield response to the fungicides.
Sufficient water was applied to both sites to acquire a normal yield and it was thought that this would
also induce disease.

The hypothesis for why disease was not present, even uindgation, is that the crop canopy was able

to dry out fast enough due to the hot, dry, windy weather. The fungicide did not delay harvest for this
crop and all treatments including the control were fairly uniform in maturity. This project demonstrated
that applying fungicide on soybeans may not be economical during dry years even under irrigation. The
cost ofapplyingfungicide for a both products is about $28 per acre including equipment use so a
producer would need to see a 2.5 bushel increase &akrassuming the price of soybean in $11/bu.

Figure 1. Soybean trial not showing an obvious
visual response on September 5

Acknowledgements
The project lead would like to acknowledge the following contributors:

1 Kelvin Bagshaw (Cooperator), Producer
1 Kees De Winter (Cooperator), Producer
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Phosphate, Potassium & Zinc Demo at Lodge Creek

Project Lead
1 Gary Kruger, PAg, Irrigation Agrologist, Saskatchewan Ministry of Agriculture
1 Andre Bonneau, P.Ag., Regional Forage Specialist, Saskatchewan Ministiguitife
1 Trevor Lennox, PAg., Regional Forage Specialist, Saskatchewan Ministry of Agriculture

Co-operator
1 Mike Leismeister, Producer, Consul, SK
1 Randy Stokke, Producer, Consul, SK
1 Kevin Eremenko, Richardson Pioneer, Maple Creek, SK

Project Objective

This project will demonstrate potential for improved forage production with increased fertilizer inputs at
gravity irrigated alfalfa fields in Southwest Saskatchewan.

Project Background

A local producer noticed a distinct line between two sides of his floaghted field at Lodge Creek

Irrigation District. Soil samples were collected from both sides of the flood irrigated site to compare
differences in soil quality and nutrient status between the two areas. Forage producers on irrigated hay
plots in southvest Saskatchewan often use minimal fertilizer on their hay fields. The hypothesis for the
project was that land leveling had introduced a nutrient deficiency to the field. The project investigated
this assumption.

Demonstration Plan

Targeted blends of félizer nutrients were broadcast on border dykes to measure the impact of

different fertilization strategies on forage production on the flood irrigated project. The forage yield of
the entire area of pairs of border dykes was weighed in 2016 to deterthiea forage yield. The bales
needed to be removed in 2017 prior to being weighed. For the 2017 yields, the bales were counted and
four representative bales were weighed to determine an average weight per bale to estimate the forage
yield.

Demonstration Site

The project is located on Plot #17 on SR120-W3 on Kindersley clay within Lodge Creek Irrigation
District. This soil association has pockets of sodium affected soil present over the landscape, but the
surface soil is nonsaline. The site has hiediorage since the irrigation dykes were constructed. Soil
fertility analysis for the two areas is reported in Table 1. The irrigation district is sown entirely to forage,
mainly alfalfa and grass. The proportion of grass in the stand on Plot #1¥ghias than originally
thought. It was suspected that the visual line observed in the stand was due to soil fertility effects
introduced when the site was leveled for irrigation. Further investigation at the site indicated that the
observed growth diffeence at the site was due to a difference in grass species. A relatively small
difference in soil fertility and soil quality was noted for the two areas, but the change in grass species,
smooth bromegrass versus meadow bromegrass, is the main causesfoistial effect.
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Table 1: Soil analysis of two areas with differential productivity at Lodge Creek Irrigation District.
pH|{OM | N | P | K | s [ cu] Fe[ mMn] zn] B

Site Depth (%) ppm

Poor 0-6 75| 31| 1 2 217 11 1.3 16 4.9 06 | 1.1
Poor 6-12 8.3 1 24

Better | 0-6 74| 43| 6 3 300+ 8 1.1 13 5.0 06 | 1.7
Better | 6-12 8.0 1 11

Project Methods and Observations

Fertilizer recommended for alfalfa hay based on a comparative soil test shown in Tadteessentially

equal consisting of 40 Ib P205/ac and 4 Ib Zn with 15 IbK20 /ac and 10 Ib S/ac considered discretionary.
The side with better growth (meadow bromegrass) had slightly higher organic matter levels, slightly
higher extractable potassium, blower extractable sodium, all consistent with the observed differences

in growth. Available sulphur was slightly higher for the poorer growth area. Differences in available
micronutrients were small even though the site would have been land leveldn dime of border dyke
construction. Land leveling has been known to reduce zinc fertility where a thinner layer of topsoil was
deposited.

Fertilizer was broadcast with a spin spreader on November 2, 2015 to dry ground on a beautiful sunny
day with tempeature about 10C. The fertilization plan is outlined in Table 2 below. It was not possible
to calibrate the spreader prior to applying the fertilizers so judgement with the equipment chart was
used to approximate the settings for the spreader using thk bensity of the fertilizer products.

Table 2: Fertilizer applications to Field 17, Lodge Creek Irrigation District

Treatment Fertilizer Applied Bulk Density | Rate of Blend (Ib product/ac)
(Ib nutrient) (Ib/ft 3)

Control None N/A None

Phosphorus 501b ROs 65 Ib/ft® 115 Ib 1151-0 /ac

Potassium 80 Ib KO 70 Ib/ft3 128 Ib G0-60 / ac

Phosphorus/Potassium | 50 Ib BOs + 80 Ib KO | 67.6 Ib/ft® 243 |b 522-35-0 /ac

Phosphorus/Potassium/| 50 Ib BOs + 80 Ib KO | 67 Ib/ft® 243Ib 522-350 / ac +

Zinc/Sulphur +41bZn+41b S 16 Ib Zn product / ac

The plan was to apply each blend to three border dykes. The spreader was driven down the center of
each of two border dykes and emptied out while doubling back on the first border dyke of each
treatment as shown in Figure 1. Each treatment consisted of two border dykes. Melting snow moved
the fertilizer into the root zone. See Figure 1 below.

Irrigation

Water for irrigation was supplied by gravity flow from an irrigation canal fed from yeitawan

Reservoir in early May. The site was irrigated on May 9, 2016. The hay fields saturated with water fairly
quickly in 2016 compared to other springs. The water provided from the reservoir was excellent

irrigation water. The water sample colted in early May had an electrical conductivity of 793 uS/cm,

and an SAR of 1.74. This water has excellent quality for irrigation. Lake Diefenbaker reservoir water has
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similar electrical conductivity and an SAR of about half, but Altawan reservoir iwatit excellent
guality for irrigation. Irrigation for 2017 occurred later in spring toward the end of May.

The precipitation recorded at the Environment Canada weather station at Altawan Reservoir for 2016
totaled 287 mm for the growing season. D&a2017 was collected from the Willow Creek station.
Rainfall during the 2017 growing season was about half that which fell during 2016. Both precipitation
summaries are recorded in Table 2.

layout at Field 17, Lodge Creek Irrigafustrict

)

Figure 1: Project
-y 3

1.07 acres Control

1.2 acres
-"—“\—%____-o
2 acres

1.4 acres

1.45 acres

Table 3:
Month 2016 Rainfall | 2017 Rainfall Precipitation recorded at Altawan Reservoir
_ (mm) (mm) on SE12-30-W3 during 2016
April ol 28 (Data courtesy Dan Selinger and , Environment
May 61 29 Canada, Regina, SK)
June 56 48
July 50 4
August 28 9
September 25 14
October 16 8
Total 287 140

The hay was cut and baled in early July both years. Each border dyke was baled separately. The bales
were left on the field until they were weighed with the ICDC Bale scale duringghedek of July in

2016. Two core samples were collected from each bale and composited for each border dyke. Each
border dyke sample was analyzed for feed quality. The average feed quality for each treatment is
reported in Table 4.
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The forage yieldfor the fertilizer treatments in 2016 and 2017 are reported in Table 3. The forage yield
increased with each fertilizer nutrient blend applied to the site in 2016. The largest individual yield
response occurred for the nutrient potassium that season,dwincrease in yield occurred with each
supplementary nutrient addition. When phosphorus, potassium, and zinc were all applied, the largest
yield response of close to 0.5 ton/ac occurred. The hypothesis when the project was initiated was that
the largestyield increase would occur with phosphorus application. Phosphorus improved the yield, but
potassium provided the greatest individual nutrient yield increase in 2016. Because no fertilizer had
been applied to the site prior to the project, the harvesfiof the forage at the site represents a

continual removal of nutrients from the field. Fertilizer application increased not only yield but also
crude protein in the forage. Fertilizer increased the crude protein content between 0.5 and 1 percent.
Therewas limited impact on other forage quality parameters measured.

The project was designed with the assumption that alfalfa represented the majority of the species in the
stand. Since grass represents likely 88% of the forage stand, nitrogen would stdikely provide a

better boost for the forage yield. Much of the yield response observed is likely due to the nitrogen
supplied from the ammonium phosphate fertilizer. Some or even potentially all of the yield boost
observed for zinc fertilizer is pdbly attributable to sulphur included with the zinc fertilizer. Yet the
strongest response in this demonstration was to potassium. Putting this field on an annual program of
50 Ib P205, 50 Ib K20, and 10 Ib S/ac until soil test levels rise above theaidaiels would improve

the yield and quality of the forage. The cost of this level of fertilization would be near $50 per acre. The
benefit of this type of fertilization program would be improved productivity and quality of hay produced
from the irrigaed flats. Micronutrient content of the forage is changed little in the demonstration likely
because of the clay soil texture. The health of the beef herd would be improved once the microelement
content of the forage began to improve. Longevity of ttend would be improved if the K status
increased. The persistence of alfalfa in the stand would be improved once this occurred.

Table 3: Forage yield response from fertilization at Field 17, Lodge Creek Irrigation District

Treatment 2016 2016 2017 2017 Fertilizer Cost/ton | Amortization
Hay Increase | Hay Increase in | cost/ac forage
Yield in Yield Yield Yield (2016) increase
(tac) Above (t/ac) Above
Control Control
(t/ac) (t/ac)
P+K+Zn(+S| 2.39 0.45 1.02 0.24 41.79 60.56 | 3yrPK, 10 yr Z|
Control 1.94 0.78 Nil Nil None
Phosphorug 2.06 0.12 0.99 0.21 18.24 18.42 3yr
(+N)
Potassium 2.17 0.23 0.91 0.13 12.94 33.18 3yr
(+N)
P+K(+N) 2.19 0.25 0.85 0.07 31.18 97.44 3yr

A meeting to report these results to the irrigators was held February 3, 2017 junobion with the
South of the Divide Conservation Action Program at Consul.
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Table 4: Feed analysis of hay from fertilizer treatments applied to border dykes at Lodge Creek
Irrigation District

Control Phosphorus | Potassium| P +K P+K+Zn
Moisture (%) 5.87 4.23 5.36 5.42 5.45
Dry Matter (%) 94.1 95.8 94.6 94.6 94.5
Crude Protein (%) 9.0 9.9 9.8 10.3 9.5
Calcium (%) 0.60 0.73 0.69 0.74 0.64
Phosphorus (%) 0.17 0.18 0.18 0.20 0.20
Magnesium (%4) 0.17 0.19 0.18 0.20 0.17
Potassium (%) 1.76 1.85 1.92 1.98 1.93
Copper (mg/kd) 6.1 4.9 5.4 7.6 5.0
Sodium (%) 0.05 0.06 0.06 0.06 0.04
zZinc (mg/kdh 64 21 28 25 21
Manganese (mg/kd) 34 33 33 34 32
Iron (mg/kg} 84 61 61 65 54
Acid detergent fiber (%) 37 37 39 37 37
Neutral detergent fibe(%} 57 57 57 57 59
Non fiber carbohydrate (%) 24 22 22 22 22
Total digestible nutrients (%) 60 60 58 59 60
Relative feed value (%) 99 98 96 98 97

1 DM basis

For 2017, alfalfa plant tissue samples were collected from ehte treatments of the top 6 inches of
growth at early bloom on May 29, 2017. From the samples collected, only potassium was below the
recognized critical level for some of the treatments. The data reported in Table 5 indicates that residual
phosphorts or potassium fertilization without the other reduced nitrogen fixation, phosphorus,
potassium, sulphur, iron, and zinc content in the forage, but only potassium concentrations were below
recommended critical concentrations for most of the treatmentsisTbservation is due to dilution of
nutrient concentration as growth was encouraged by the fertilizer. Nutrient uptake by the roots was
unable to compensate for the increase in growth of the forage. If the potassium status of the alfalfa
could be impr@ed, root growth may increase and assist with micronutrient uptake.

Table 5: Plant tissue analysis of alfalfa samples collected from treatments at early bud stage in June,
2017.

Treatment N P K (%)| S (%) Ca Mg Cu Fe Mn Zn B
(Fertilizer/ac) | (%) (%) (%) (%) | ug/g ug/g | ug/g | ug/g | ug/g
Control 1 5.2 042 | 2.2 0.53 1.7 0.36 10 92 33 43 31
Control 2 5.1 0.40 | 1.7 0.50 2.2 0.36 13 112 38 39 35
P 4.8 0.37 | 1.6 0.41 1.9 0.35 10 71 33 33 34
K 4.8 0.34 | 1.7 0.44 2.4 0.41 10 74 37 33 37
PK 5.0 0.34 | 1.6 0.40 1.8 0.34 11 79 30 36 34
PKZn 5.1 0.38 | 1.7 0.41 1.7 0.34 11 72 27 38 33
Threshold 4.5 0.25 | 2.0 0.30 0.5 0.25 8 50 20 20 30
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Final Discussion

The continual removal of forage on hayland draws heavily on the nutrient reserves of the soil. The
industryis fortunate soil reserves at this site are derived from chernozemic grassland soils which have a
large nutrient storehouse. The clay soil present at the site supplies generous quantities of nutrients for
the perennial forage. Nutrients which are pres@nhigher concentrations in the harvested portion are
depleted faster from the soil. The low to marginal levels of potassium in the alfalfa tissue samples is an
example of this concept. Potassium application is likely the most critical nutrient faitdnisecond to
nitrogen for the grass component on this site.
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Reclamation of Sodium -Affected Soll

Project Lead
1 Gary Kruger, PAg, gation Agrologist, Saskatchewan Agriculture
1 Joel Peru, AIT, Irrigation Agrologist, Saskatchewan Agriculture
1 CraigGatzke, Agro Environmental Services BraAghiculture and AgiFood Canada
1 Ken Wall, PAgenior Hydrology Technician, Semiarid Prairiec@tjural Research Centre,
Agriculture and AgiFood Canada, (retired)

Co-operator
1 Andre and Patrick Perrault, Ponteix, SK Ponteix Irrigation District
1 Greg Oldhaver, Cabri, SK Miry Creek Irrigation District

Objective
The project was initiated to demonsitie three alternatives for replacement of sodium with calcium on
the soil exchange complex of heavy textured irrigated soils.

Demonstration Plan

Sodium, a monovalent cation, does not effectively neutralize the negative charge associated with soil
colloids because of its large hydrated radius. When this occurs, the clay particles repel each other which
interrupts the continuity of pores for water infiltration and soil moves into the soil profile at a much
reduced rate. Calcium, with its smaller diametgdrated radius, is able to displace sodium from the
cation exchange sites in the soil. After the sodium is flushed from the soil profile, calcium on the cation
exchange is able to restore healthy soil structure and adequate water infiltration. Thramtalc

products- calcium chloride, calcium nitrate, and calcium sulphadéfer in ionic size and solubility.

Each was broadcast on the surface of sodaffected soils to evaluate their impact on crop yield. The
application rate selected for the sitegas 100 Ib calcium per acre, which is substantially less than the
rate predicted by the theoretical gypsum requirement calculations. This was attempted to determine
whether lower rates of application would be effective. A total of four applications wexde to the site
after three years.

Demonstration Site

Two sites were selected for the demonstration. The Ponteix site is situated on Alluvium soils along the
edge of Notekeu Creek. Plot 22 in Ponteix Irrigation District is clay textured and has lgggadrwith

high SAR water from Gouveneur Reservoir in the past. The poor water infiltration was created-by man
made interference using the high SAR water for irrigation.

The Miry Creek site is located on orthic Wille8meptre lacustrine soils which shosduced water
infiltration (ponding following irrigation) compared to the adjacent area. Plot 13 in Ghiegk Irrigation
District is near the bay north of Cabri at the edge of the South Saskatchewan River. The soil is heavy
textured and suffers waterlgging in a low lying area during irrigation.

Prior to application of the calcium amendments, soil samples were collected in spring, 2014 from each

of the two replicates at three depthsg® H € g4 nHE do¥ R ®dun 5S4l Af SR al f AyAde
conductedon each sample to determine the soil chemical properties at the locations. These soil results

are reported in Table 1.
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Table 1 a. Soil properties determined for the soditaiffected soils from the Ponteix site
sampled in spring 2014

Ponteix Fot 22 - South Plot Ponteix Plot 22 North Plot

Parameter 0-12" 12-24" 24-36" 0-12" 12-24" 24-36"
pH 7.26 7.59 8.05 7.29 7.82 8.34
Conductivity (dS/m) 2.25 1.42 5.17 2.74 1.10 1.40
% Saturation 81.70 84.90 113.00 81.60 83.80 75.50
Calcium (mg/L) 53.20 17.50 138.00 58.60 11.20 9.80
Magnesium (mg/L) 31.90 8.80 84.00 37.70 4.90 5.70
Potassium (mg/L) 21.20 6.20 23.00 47.40 4.35 3.10
Sodium (mg/L) 361.00 257.00 | 1280.00 | 416.00 | 190.00 | 222.00
Sulphate (mg/L) 245.00 264.00 | 2740.00 | 252.00 | 128.00 | 204.00
Chlorice(mg/L) 79.20 29.10 29.00 | 114.00 27.70 20.20
SAR 10.70 13.60 19.90 11.50 13.00 16.00
TGR(sodic) (tha) 3.44 5.99 14.20 4.14 5.42 7.01

Table 1 b. Soil properties determined for the soditaffected soils from the Miry Creek site
sampled in spring 2014

Miry Creek Plot 13Southside Miry Creek Plot 13 Northside
Parameter 0-12" 12-24" 24-36" 0-12" 12-24" 24-36"

pH 7.79 8.13 8.11 7.79 8.30 8.17
Conductivity (dS/m) 1.04 3.05 11.10 1.12 1.98 7.37
% Saturation 80.50 99.20 97.40 80.80 98.30 98.70
Cdcium (mg/L) 49.30 66.10| 509.00 63.90 26.50 221.00
Magnesium (mg/L) 27.40 67.70| 479.00 28.50 22.90 258.00
Potassium (mg/L) 3.57 5.30| <19.00 3.69 2.90 <20.00
Sodium (mg/L) 112.00 619.00| 2100.00 110.00 410.00 1450.00
Sulphate (mg/L) 91.00 | 1060.00| 6510.00 218.00 491.00 | 3950.00
Chloride(mg/L) 24.50 157.00| 286.00 16.60 63.30 152.00
SAR 3.50 12.80 16.20 3.20 14.20 15.90
TGR(sodic) (t/ha) <0.10 6.30 9.22 <0.10 7.49 9.01

The Ponteix site has grown barley in 2014, field pea in 2015, barley in 2016 ahith [28fi7. The Miry
Creek site was sown to alfalfa for 2014 to 2016, but rotates to annual crops when the productivity of the
alfalfa stand tapers off and as the stand ages. The alfafa stantbmisated at the end of the 2016

season and was sown t@ts for greenfeed in 2017.
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Project Methods and Observations

The amendments were applied to two replicates at each site on May 20 and November 8, 2014,
November 13, 2015 and November 3, 2016. The rate of calcium applied was 100 Ib/acre for each
applicatilm. The application rate was based on gypsum rates applied to cultivated potato fields to
improve harvest conditions for potato. The calcium in the amendment impribaeslationof the clay
reducing soil lumps in the field and the quanity of soil coldauring potato harvest operation. The
approach also attempts to improve water infiltration at a lower cost than the rapid remediation
practiced on brine contaminated oilfield sites. The rate in this demonstration is less than 10% of the
calculated theeetical gypsum requirement determined from the detailed salinity analysis.

The calcium nitrate and calcium sulphate amendments also supply plant nutrients. For 2014 and 2015,
70 Ibs/ac of nitrogen was applied to the calcium chloride and calcium sulpieatenents to

compensate for the nitrogen applied with the calcium nitrate treatment. Unfortunately, no N was
applied to the control area in 2014 and 2015. This shortcoming was corrected in fall, 2016.

The results of the first two years were reportedthe 2014 and 2015 ICDC Research and
Demonstratiornreport available on the ICDC website. No yield data was collected in 2016.

In 2017, the Ponteix site was sown to Maxim lentil while the Miry Creek site was sown to greenfeed
oats. The Ponteix sit®as seeded April 25 with 60 Ib of granula2B23-4 seedplaced and topped up

with 3 US gallons of-B2-2 in the seed furrow. The weed control program consisted of Solo and Assure
II. Nitrogen application to the site appears to have encouraged grofikbchia in the lentil stand. The
crop received limited rainfall during the 2017 growing season. Hand harvested samples were collected
on July 28. The samples were dried, threshed and weighed at CSIDC.

The Cabri site was sown to greenfeed oats inyeduhe. Greenfeed oat forage was harvested on August
30. Note the two stages of growth in the greenfeed oats. It appears that irrigation stimulated the oats
to ratoon so that two stages of growth occurred in the stand. The second growth was abounthes i

taller than the initial stand of oats. The mixture of ripening oats together with the just headed oats
should provide an unintended advantage for the greenfeed. Elevated levels of nitrate in the greenfeed
is a potential risk for this feedstuff. &€&igure 2.

Figure 1
Field strips receiving calcium application at Ponteix in 2017. Plots are 10 feet wide by 50 ft long. The
picture (Figure 1) shows calcium chloride, calcium nitrate, and calcium sulphate treatments from left to

right. Note hav the urea nitrogen enhanced the emergence of kochia within the lentil. The field
received only 0.4 inches of rain during the growing season.
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Table 2: 2017 Yields on Calcium Amended soils

Treatment Lentil Seed Greenfeed Oats | Product | Quantity of
Yield at Yield at Miry cost Reclamation Product
Ponteix (Ib/ac) | Creek (t/ac) ($/aclyr) | (Ib/aclyr)

CalciumChloride 860 2.01 $167 271
Calcium Nitrate 1370 2.26 $261 400
Calcium Sulphate 1430 1.99 $172 420
Control 1050 2.15 Nil 0

The calcium products usedrfthe demonstration are prohibitively costly. If an agronomic beresit
be demonstrated with the lower rate of calcium application, less expensive product sources would need
to be sourced for the practice to be practical.

Figure 2

Two stages of grotlu in the greenfeed oats developed in the field due to the dry summer and lack of
moisture in early spring. The lack of uniformity for water application from the wheel line irrigation
systemwas evident in the two stages of oat growth at the site. Itiayais not possible at Miry Creek

until spring recharge on Lake Diefenbaker raises the water level to allow pumping from the intake in the
middle of the river .

Final Discussion

The calcium applications provided mininal yield improvements at both sitks.yield effects were not
consistent enough to recommend one product over another. Yield measurements irc@0tliTuedto

show limited improvement in yield for the crops grown at the sites. The cost of the treatments using
current products are too expesive to justify continuing the demonstration. Going forward, the site will
been mapped using GPS mediated EM38 technology with a goal to developing a reclamation strategy
using calcium products in conjunction with installed tile drainage.
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FRUIT AND VEGETABLECROPS

Use of Photoselective Netting To Improve Productivity of Dwarf Sour
Cherry, Haskap, and Saskatoon Berry

Funding
Agriculture Demonstration of Practicesc&Technologies (ADOPT

Project Lead
1 Joel Peru, PAg, Irrigation Agrologist, Saskatchewan Agriculture

1 Wali Soomro, ICDC Seasonal Agronomy Research Technician

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

1 CanadaSaskatchewan Irrigation Diversification Centr8QC)
1 Saskatchewan Fruit Growers Association (SFGA)

Objective

¢CKS LINAYINE 2062S0GA0S 2F (GKAAa LINR2SOG gl a G2 RAA&L
productivity, increase growth rate, reduce disease and insect pressure, and improve fruit quality of
Saskatchewan fruit crops.

The quality of light modified underneath pheselective netting can invoke various beneficial plant
physiological responseso;3n some cases plants grow more vigorously and productively, but in other
cases plants may display more disease resistance and inhibition of growth may occur. In addition; photo
selective netting has been shown to reduce pest pressure (through exchrsibreduced dispersal),

and protects plants from the drying effects of winds, hail, et cetera. It has a shading effect (which can
be ordered at different levels; for example 30% or 40%) which reduces evapotranspiration, and
moderates soil dynamics.

Project Plan

The demonstratiorshowcased the use of Blue, Red, and Pearl (appears white)-gktective netting
on dwarf sour cherntlaskap and Saskatoon berry. The net was purchased thildaGyt Supplgnd is
sourced fromGreentek shading solutionbased in California.

Four rows of Saskatoon berry, four rows of Haskap, and three rows of dwarf sour cherry were used in
this project. Saskatm berry rows included two cultivars Smokey and Thiessen.

Haskap rows includeniversity of Saskatchewan varieties Tundra, Borealis, HoneyaB&eell as Berry
Blue, (a variety fron®ne Green World nurser{regon).

Dwarf sour cherry rows included University of Saskatchewan cultivars Cupid, Valentine, and Romeo.
In Saskatoon berry and dwarf sour cherry treatment plots were 6 meters of row length (senpkants
sucker the number of plants per plot was not prescribddaskap plots included 3 plants per plot (plot
length is roughly 6 meters).
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Closeup photo of blue photo selective net

o~ » -
e -

The spectrum of net colours wakasen according to project objectives, lack of availability of other
colours, and budget constraints. The diversity of colour and amount of net was limited, but the highest
priority colours were obtained in sufficient quantity by early August 2016. Nateskevel was ordered

at 30% for all net colours.

Each net type was strung above an equal length of orchard row and colours were randomized in Haskap,
but not in Saskatoon berry and dwarf sour cherry due to infrastructure and logistical diffic@tdaur
arrangements are outlined in the following image.

Blue boxes in the map represent blue netting;ad boxes, red net; grey represents pearl; and whitkoxes are
control plots.
Saskatoon Berry: 4 rows Haskap: 4 Rows Dwarf Sour Cherry: 3 Ro

26 ft long length of net E-W
20 ft wide width of net N-S

¢CKS ySiG ¢61a adzZLlll2NILISR F62@0S ANRBdzyR gAGK weée AL GIY
Major fertilizer application was applied amding to soil sample {R-K-S at 108660-40-5 Ibs/acre was

needed), and applications were made at rates based upon fertilizer product nutrient percentages to

ensure 11660-40-5 Ibs was applied. Fertilizer application occurred on Madk 102016 and 2017.

Since the fruit species in this project do not have predetermined crop nutrient testing standardization;
the fertility measurements for the leaf samples were evaluated according to apple standards.

In regard to yield; representative branches were saddbr harvest in order to minimize the effect of
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pre-existing plot variability, and fruit was hand harvestdéeaf samples were analyzed by ALS Labs for
nutrient content, and fruit was harvested from Haskap on Jurth,2Baskatoons on Julyth42017),

and from dwarf sour cherry on Augustth4

Dwarf sour cherry and Saskatoon berry flBiitx (rough equivalent to sugar content) was measured
using an optical refractometer.

Casoron herbicide as applied to all fruit species in late fall (October 13, 2016), this broad spectrum
herbicide helped control most weeds in the plots.

Results

In regard to 2017 climate conditions and the impact on fruit development; general conditions started
similar t02016 in that Spring and early/mid summer conditions were warm and dry. However; 2016
was roughly one week earlier in crop development for early harvestable crops like Haskap and
Saskatoons. Late summer and early fall conditions were warm and dry in&0a&@osed to wet and
cool in late summer/fall in 2016) this affected cherry fruit depenent to be roughly two weeks

delayed in 2017 compared 2016

Saskatoons

In 2016 and 2017; Saskatoon berry did rexteiveprecipitation through the bloonperiod, this led to

low entomosporium and firdlight disease pressure, and warm subsequent conditions led to good fruit
set, rapid development, anglood fruit quality.

In 2016, Saskatoon juniper rust was evident on many Saskatoon berries, but thsedigzs not

detected on Saskatoons grown under photoselective net in 2017. In addition; a significant population of
Hawthorn lace bugs were present in the entire Saskatoon orchard in 2016, and although they were
evident in control plots in 2017, they weadmost norexistent in all netcovered plants in 2017.

Leaf samples were collected at fruit harvest (July 14), and samples were submitted to ALS labs in

Saskatoon for nutrient analysis. Nutrient data was converted (see following tables) into a peedentag

which: 0 to 25% indicates nutrient deficiency, 25 to 50% indicates marginal nutrient content, 50 to 75%
indicates adequate nutrition, and 75 to 100% indicates optimum nutrient content. Standards utilized to
determine leaf sample nutrient status werased upon recommendation standards for apples. In

NEIIFINR G2 3ISySiAaodaz {lFailidz22y o0SNNASa INB aLRYYSa
comparisons hold a high degree of validity for Saskatoon berry.

In regard to leaf nutrient assessments; avaiiibivas sufficient to create bountiful crops in 2016 and
2017 and the plants did not display symptomology consistent with nutrient deficiencies in either year.
Nonetheless a few plots were noted to be deficient in potassium (BQi6

Saskatoon Bern

cv.SmokeyN P K S Ca Mg Cu Fe Mn Zn B

SR2T1 52 70 8 30 54 8 48 33 75 32 60

SR2T2 50 54 27 30 70 85 50 48 74 27 63

SR2T3 47 588 30 60 85 50 50 85 27 63

SR2T4 52 70 73 27 42 8 40 65 65 50 55

SR2T5 50 o8l 30 54 85 50 65 85 27 58

SR2T6 47 72 50 27 57 8 48 50 73 30 68
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And consistentt low in Zinc ir2017
Saskatoon Berry:
N P K S Ca Mg Cu Fe Mn Zn B

Blue 50 70 46 27 70 87 46 65 87 67
Pearl 52 70 46 27 68 87 46 65 87 67
Red 52 70 46 27 68 87 46 65 87 67
Control 52 70 46 27 68 87 46 65 87 67
Control 52 70 46 27 68 87 46 65 87 67
Control 52 70 46 27 68 87 46 65 87 67

The blue netting appeared to use slightly more nitrogen; but lower content may have been caused by
inaccurate fertilizer or irrigation applications, or possibly from positioning at the outside facing row.

Zinc deficiency did notpgpear to be a serious physiological problem for the plants, so the leaf
assessment may be inaccurate for Saskatoon berry (since leaves were assessed according to apple
reference standards).

Orchard in year 2017left and 2017 right not showing any nutrient defiency

In regard to fruit quality characteristics: the weight of Smokey and Thiessen Saskatoon berries was
within normal size ranges averaging roughly 1 g per fruit in 2016. In 2017 the fruit was significantly
larger averaging 1.2 grams per berry in control gla@nd 1.5 grams per berry on all phestelective

netted plots. In regard to sugar content, average brix readings averaged extremely high in 2016 at 16.7
between control and netted plots. Saskatoon berries are high in fibre, sodaaings may have

provided asomewhat false sugar reading; however the sugar content was definitely above the normal
range in both 2016 and 2017. Net colour did not appear to influence fruit quality or yield, but the
marketable fruit yield was higher in netted plots compatedtontrol with average of 16.4 % higher
marketable yield. Some reasons for the higher yield are: higher disease incidence in controls, bird
foraging loss, possible wind losses (higher ground fall) and perhaps slightly less uniform ripening in
control plds.
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Total yield weights were not measured per plot; but losses were assessed according to fruit bunch
numbers, and the number of marketable fruit per bunch. Averages were extrapolated from those
assessments.

In regard to plant growth; averadength of new growth in Saskatoons grown under Blue net was 19.0
cm, under Pearl net it was 18.5 cm, under Red net it was 20cm, and within Control plots it averaged
roughly 15 cm.

Haskap

In regard toHaskap; the plants bloomed early in 2016 and 2017 but there was no frost through the

bloom period, so blossom retention was strong. Watny RA 1A 2y a | 6023S wmnx/ Rdz2NRY
allowed ample bee pollination activity and fruit set was excellent in both 2016 and 2017

LG Aay Qi dzy dza dar waxwingsNd robBrdt frofdt a2l yf R @NOKI NRazX odzi GKS
forage so early in the ripening process (by early June 2016). It is suspected the early warm and dry

conditions pressured birds to seek food sources at a stage outside their normalepred range

Photoselective netting eliminated bird foraging underneath the nets (in 2017) and the birds did not

forage early in 2017. Nonetheless; control plots were entirely robbed the day before plots were

harvested (when sugar content had reache@neptimums).

In regard to yield; comparison between controls and netted plots in 2017 are unfair because typically

(KS O2y(GNRBf KINDSAGSR FTNHAG 6138 AYIEf a2YSeKEG dzy
limitation; the average weight of carol fruit was less than .5 grams per fruit, whereas the average

weight of fruit grown under photeelective net was 1 gram. There was no significant variation in
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individual fruit weight when comparing between net colours (the blue, red, and pearl hetsesaged
roughly 1 gram per fruit). There appeared to be a significant difference in total yield with blue net
averaging highest at roughly 300 grams per plant, pearl net averaging slightly lower at 255 grams per
plant, and red averaging lowest at rdug 183 grams per plant. The control plot averages were very low
(since fruit had been robbed) and that data was not collected since it did not reflect what the actual
yield had been. In any event; control plot yields appeared to be close to the restirtits (prior to

bird foraging) at roughly 180 grams per plot.

st Jum 19, 2017

e

Given nutrient and irrigation deficiencies highlighted below, the yield potential of all of the treatments is
likely significantlypelow the productivity the plants should be able to achieve at their maturity level
(given better nutrient and irrigation application as is highlighted below in nutrient assessment). There
had also been some fruftll (to the ground) and that fruit weiglwas not included since it was not
marketable and in most cases had lost turgor.

In regard to bix; there was no significant variation between the net colours. All plots averaged at 14 %
brix. This brix level was very similar to the brix of the Saskatoon berries despite having a shorter season
to develop higher sugar content. It is possible tthet Haskap could have remained on the plants longer

to allow for increased sugar content. Harvesting was initiated Jun20Ad because bird foraging loss
caused the staff to become worried that the birds would find a way to steal the netted cropartd

fruit-fall had already started.

In regard to leaf nutrient assessment; various deficiencies were reported in 2016, including lack of
nitrogen, potassium, and zinc.

Symptomology of nutrient deficiency was greatly reduced over the years pritiri6, but deficiencies

4

O2y Ay dSR (2 068 SOUARSY(d LiGQa dytAal1Ste GKEG TAYO

(rather it is more likely to be reflective of inappropriate use of an apple standard to melaskap).
Higher amounts oféfrtilizer were applied in 2017 to better optimize apparent need for more nutrients.
Unfortunately Nitogen andPotassium remained at deficient levels, and phatgective netting colour
had no impact on leaf nutrient content in 2017.
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2016:
Haskap: N P K S Ca Mg Cu Fe Mn Zn B

HrRoT1 B8 o5 70 8 8 53 36 27 85
HR2T2 27 85 68 8 85 52 28 28 85
HR2T3 26 72 67 8 85 48 35 32 85
HR2T4 72 68 85 85 48 35 32 85
HR2T5 85 67 85 85 478 27 85
HR2T6 85 67 8 85 35 27 85
2017:

Haskap: N P K S Ca Mg Cu Fe Mn Zn B
Blue 75 65 87 87 65 35 87
Pearl 75 65 87 87 65 35 87
Red 75 65 87 87 65 35 87
Control 75 65 87 87 65 35 87
Control 75 65 87 87 65 35 87
Control 75 65 87 87 65 35 87

In regard to plant growth response under phetelective netting; average new growth under Blue net
was roughly 17 cm, under Pearl net it was 16 cm, under Red net it was 18 cm, and in Control plots it was
roughly 13 cm.

Dwarf Sour Cherry

In regard to dwarf sour cherry; early to rédmmer warm and dry conditions in 2017 resulted in strong
fruit set and low disease pressutayt 2017 was roughly 2 weeks behind 2016 in the speed of fruit
development resulting in slightly larger fruit. Furthermore; unlike 2016, the heat and relatively dry
conditions continued into late summer and early Fall resulting in higher quality frut@mslderably

less splitting than the 2016 crop.

Cherries become larger if conditions favour a slow early development process. The heat in the first half

of the crop cycle in 2016 resulted in fruit development thatoupdtdS R G KS LJ | ytheQa | 6Af Al
fruit. Although 2017 was slightly cooler in early Spring and fruit development wasfaheslightly

more gradual, fruit size in 2017 was insignificantly greater than 2016 (on averag@®dram larger).

There was a marginally significant siziéedence between the Net treated plots and the Control plots in

2017 (again roughly 0.1 gram greater under net than Control), and this may be attributed to less
evapotranspiration under netting leading to greater wasemilability Wet coolonditions at the mid to

later stages of 2016, led to poor sugarcumulation

In regard to fruit size, it was below average with average Cupid fruit weight of 5.2 grams per cherry in

2016 compared to 5.3 grams in 2017, Valentine weigt® ®fgrams per cherry in 2016 and 3.9 in 2017,

and average Romeo sized at 4.3 grams in 2016 and 2017. Average sugar content was exceptionally low
with; Cupid at 15.4 % in 2016 vs 20 % in 2017, Valentine was 13.1 % in 2016 vs. 18 % in 2017, and Romeo
was 159 % Brix in 2016 compared to 22% in 2@rix/sugar content did not vary based upon control

versus photoselective nettingLate July and early August rain caused widespread splitting and disease
spread in 2016. Fruit was harvested relatively soon aigr in 2016 and the concentration of sugars

may therefore have been diluted by the intake of water.

Research and Demonstration Program Report 2017 175



Cherry Treatment # of Cherries Weightg AvgWtg Brix %

Sour cherry Weight and Brix, 2016

Cupid cv.
R1 T1 9 48 5.3 14.2
ADOPT Sour Cherry 2017 R1 T2 ° a5 5 142
. . R1 T3 12 56 4.7 16
Average g Brix Cultivar r1 T4 9 54 6 15
. R1 T5 12 59.5 5 16
Blue Net 5.3 20 Cupid R1 6 14 73.7 53 168
B control 5.3 20 Cupid Valentine cv.
White Ne 4 18Valentine o  m—— 39122
. R2 T3 14 48.2 3.5 14
W control 3.8 18 Valentine Ta s 313 39 1237
Red Net 4.3 22Romeo 2 = oo 38 2
R control 4.2 22 Romeo Romeo o,
R3 T1 16 62.4 3.9 16.4
R3 T2 14 62.4 4.5 15.2
R3 T3 18 73.7 4.1 17
R3 T4 22 93.6 4.3 14.4
R3 T5 20 93.6 4.7 16
R3 T6 19 79.4 4.2 16.4

Diseases like americandwn rot (Monilinia)are spread when precipitation spreads spores from fruit to
fruit. Although disease inoculum was low early in 2016 and 2017, it increased and spread in August
following rain events and fruit ripening (in part taking advantage of juigapiirg from split fruit in

2016).

In 2017 there were a few rains in July and August that spread Brown rot inoculum from fruit to fruit in

Control plots. Plots covered with Phegelective netting had significantly less disease presence (likely

due to less precipitation splashing as a result of net protection from wind and rain). In addition the fruit
@ASEtR 41 & ANBIGSNI dzy RSN ySia GKIy Ay O2yaNRf LI 20
RNRLJAE¢ RdzS (2 Y2NB LXhénédativéimpad &f disease igféetiondS NK | LJ&A DA |

Copper deficiency in 2016 and 2017 (although somewhat surprising) is likely valid. Iron deficiency was
more significant in 2016 than 2017; but does not display typical chlorosis symptomology seen in crops
like @askatoon berry under similar nutrient levels. In part, those deficiencies reflect the late season
harvest when cooler wetter conditions prevailed in 2016. Under cool wet conditions, plants develop
iron chlorosis as the plant available form of iron becaness prevalent. Calcium deficiencies in cherry

are also known to play a role in the likelihood that the fruit will split. Calcium levels were measured to
be significantly lower in 2016 than they were in 2017, and fruit splitting was also significamdy m
LINBGIFtSyd Ay wnmc GKIFYy AG 61 & Ay HamT® t K23aLK2NHza
may have inhibited plant growth, but typical purple leaf margin symptomology was not detelcted.
general marketable fruit yield in Cupid cherries (the Blue net rowjaveigher than the Valentine and
Romeo cherry rows. This may be partially explained by the differences in P uptake detected in the Blue
row versus the other rows that were measured to be deficient. Blue and Pearl net covered plots
averaged 15.5 cm of megrowth in 2017. Red net new growth averaged significantly longer than the

blue and Pearl plots at 20 cm in 2017. It should be noted that there are cultivar differences that may
also influence the rate of growth, so these results should not be underdtoodiicate that red net

promotes growth as significantly as it seems to over the other net types (via this data). In any event;
average new growth in Romeo control plots was only 13 cm, so it appears red net did have a significant
influence on plant grvth despite Phosphorus deficiency detected in leaf nutrient analysis.
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Conclusions and Recommendations

Photoselective netting appears to have many beneficial effects on Saskatchewan grown fruit crops.
Fruit quality, marketable yield, plant growth, anetluction in pest incidence was found to be improved

under all net types, compared to control plots. Net Colour induced different physiological responses
from various Saskatchewan fruit cultivars. Overall blue net appeared to provide the most beneficial

growth environment under 2017 growing conditions, but red net induced the most growth, and pearl
may be more comparable to blue if irrigation and nutrient conditions are better adapted for it.

It is recommended that testing of this netting be continuedHiskap (as per ADOPT application

submitted for 2018). Sour cherry and Saskatoon berry economics may not provide as strong a rationale
for growers to employ this technology in those crops. However; the impact of pdedextive netting on
Haskap productiors far more likely to justify the expenditure for this type of net. Determining

optimum recommendations for nutrient and irrigation usage under phsttective netting will better

enable that component of the Saskatchewan fruit industry to expand imgeetanarkets with consistent
supply of high quality fruit.

Growers have expressed interest in this project at field days held July 14 2016, and July 13 2017. A
LINBaSyidlFdA2y NBIFNRAYI Hnanmc NBadzZ 6a FNRSE GKAa LINP
November 2016, and final results will be presented at the Saskatchewan Fruit Growers Annual

Conference January 13, 2018.
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Srawberry and Raspberry Water and Fertilizer Management
Demonstration

Funding
Agriculture Demonstration of Practices afidchnologies (ADOPT)

Project Lead
1 Joel Peru, PAg, Irrigation Agrologist, Saskatchewan Agriculture

1 Wali Soomro, ICDC Seasonal Agronomy Research Technician

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

1 CanadaSaskatchewan Irrigationirsification CentreGSIDLT
9 Saskatchewan Fruit Growers Association (SFGA)

Project Objective

The primary objective of this project was to demonstrate differences between standard cultivars and
newer genotypes of strawberry and raspberry grown @n8askatchewan conditions, and to
demonstrate water and fertilizer management using tensiometers and fertigation tools in strawberry
and raspberry.Proper water and fertilizer application serves to maximize growth, yield, fruit quality,
profitability, and efficient use of resources to make Saskatchewan strawberry and raspberry production
more sustainable. The project demonstrated differences between standard cultivars and newer
genotypes under Saskatchewan growing conditions, better enabling growexpésiment with new
cultivars that may offer advantage over traditional varieties and increase profitability of their
operations. Growers will also benefit from data generated from this project for everything from
accessing markets, securing loans, to pgdmaking crop production insurance programs more
feasible.

Project Plan

Four rows of raspberry and five rows of strawberry were planted in May/June 2016 parallel and north of
the Saskatoon berry orchard within the fruit orchard area established atGCi8IDutlook. Three

varieties of Jundearing strawberries were selected: the standard variety Kent (asedgon, medium

fruit size cultivar, released from AAFC Kentville in 1981); and two newer cultivars, Sapphire (a mid
season, large fruited cultivareleased from University of Guelph in 2002), and Serenity (a late season,
large fruited cultivar, released from University of Guelph in 2003). Twandairal strawberries were

also selected: the industry standard Seascape (a large fruited, high yieldiagguatral, released from U

of California Davis in 1991) and Albion (a high fruit quality, medium yield variety, released from, the U of
C Davis in 2006). Another strawberry variety was unavailable when project approval was obtained in
2016, but was obtaied and planted in May 2017. The variety AC Wendy (an early season, large fruiting,
high yielding Junéearing variety, released from AAFC Kentville in 2006) was assessed for growth
characteristics in 2017 and will be assessed for fruit yield, qualitygeowth characteristics in 2018.

Major fertilizer application was initially applied according to soil samplE-Kd& at 10860-40-

50Ibs./acre), and applications were made at rates based upon fertilizer product nutrient percentages to
ensure 11660-40-5 Ibs was applied. Fertilizer application occurred on May 10th in 2016 and 2017.
Subsequent fertilizer applications were made using a wsetduble Plant Prod 220-20 mix and a
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Dosatron injector. In 2017, some foliar applications of iron chelstee used orSeascape and Albion
day-neutral strawberry cultivars because they suffered from iron chlorosis in 2016 and were continuing
to suffer in early 2017.

All strawberries were planted into 1m wide black plastic mulch with ¥ inch drip line running underneath

(inthe middle of the mulch width). Daughter plants were hand planted between May 30 and June 2, and

plants were organized according to the following plot plan (with 1 m alleys separating rows). Strawberry

plots 1,3,6,8 were monitored usingometer sensorgtensiometers) at 6 and 18 inch depths, all

attached to a singl&Vatermark datalogger Plots 13, 15, 18, and 20 were attached to a separate data

logger and the tensiometers were also set at 6, and 18 inch depths. Raspberries were purchased from
sourcesk f ATAYy3d (G662 RAFTFSNBYG LINRBLI AFGA2Y GSOKYyAIldzSao
{Y AY MOPPIBSNE KIFINRe>X KAIK @AStRY fINHS g KAIK |
from U of SK in 1999, large high quality fruit, good mid ti® $@ason yields) were purchased from

Prairie TeclPropagatiorand these plants were propagated via tissue culture technique. An additional

pn LXlIyda SIOK 2F GKS Odz GAGFNE ab2@F¢é oF aidl yRI N
moderately hardy, aldl 3S SIF Nf & aSlazy @AStRXI 3A22R ljdZ ftAGe TN
released from New York in 1998, first crop very early, and second crop late season, excellent quality,

with high yield) were purchased froBtrawberry Tyméocated in Simcoe Ontar. Those canes were

LINR LJ 3 GSR @Al OdzidAy3as FyR GKS NR2GA ONBFSNNBR
Odzf GdzNB L I yifSita ¢oSNB ISySNIrtfte aAA3aIyAFTAOLyGfe a
O2y il Ay SNE ¢ KA OKe shaller jlaiis areSeasi@etorpldht Successfully, but they are

slower growing in the first year than the bare root counterparts. Raspberries were planted in June 2016
immediately north and parallel to the Saskatoon berries, but south of the stravesefRows were

spaced 3 meters apart, and canes within a plot were spaced 24 inches apart. The rows are 100 feet long,
with 4 different cultivars randomized within the row accordioghe following plot arrangement.

v

Drip line was laid down the raspbemyw and was held down with ground staples. Tensiometers were
placed within the rows in plots B, 5,6, 10, 12, 14, 15; at 6 and 18 inch depths. Plots 1,3,5,6 were
hooked into one datdogger, and plots 10, 12, 14, and 15 were attached to another-iagger (due to
limitations of the number of inputs per dadagger). Casoron herbicide was applied to raspberries in
mid-October, and straw was used to cover steawberries at roughly the same time.

Results
Please see the ADOPT final report for a detaidetiew of the results

Four cultivars of raspberry and six varieties of strawberry were planted north of the CSIDC orchard in
Outlook, SK. Plots were randomized and drip irrigation was laid with supporting fertigation
infrastructure and water monitoringensors, to provide a good characterization of conditions plants
were exposed to. Growth differences were noted between tissue culture propagated and bare root
raspberry canes. Bare root plants were significantly larger than tissue culture plants inl@GiRlition
production differences were evident between varieties. Raspberry yield was highest in Prelude,
followed by Nova in 2016. The tissue culture propagated raspberry varieties SK Red Bounty and SK Red
Mammoth, did not produce fruit in 2016, butqvided comparable yield to Nova in 2017. Deytral
strawberries were the most productive in 2016, followed by Joearer Kent, then Sapphire and
Serenity. Dayeutral varieties display much greater sensitivity to high pH soil, evidenced by iron
chlorosis symptomology. June bearing strawberries provided greater yields than theedagl

varieties in 2017. Serenity had the highest yields followed by Kent, then Sapphire and-theutiay
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varieties. Irrigation data is provided, but in general &fign requirement was minimal through mid to

later stages of the 2016 growth cycle and in the spring and early summer of 2017 due to consistent
precipitation events and cool conditions that also induced iron chlorosis symptomology in strawberries.
Foliarapplication of iron chelates on strawberries reduced the negative impact on growth that this
minor fertilizer deficiency caused, and the plants were productive in the fall of 2017.
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Demonstration of shelling peas for mechanical harvest

Funding
Agriculture Demonstration of Practices and Technologies (ADOPT)

Project Lead
1 Joel Peru, PAg, Irrigation Agrologist, Saskatchewan Agriculture

1 WaliSoomro, ICDC Seasonal Agronomy Research Technician

Organizations
9 Irrigation Crop Diversification Corporation (ICDC)

1 CanadaSaskatchewan Irrigation Diversification Centrd QCP
1 Saskatchewan Vegetable Growers' Association (SVGA)

Project Objective

This project was intended to demonstrate the potential to provide a season long supply of fresh shelling
pea for fresh and processing markets. It was also intended to encourage producer and buyer uptake by
providing an opportunity for them to see this cropwn in the field. Lastly, this demonstration

compared cultivars for their suitability in Saskatchewan in terms of weather conditions and market
potential.

Garden peas are, grown in Saskatchewan by market gardeners and home gardeners alike. In
Saskatchewm, they are most currently hanpicked in the same patch multiple times. There is currently
large scale commercial production of peas in Alberta for the processing market. These fields are
harvested mechanically and require cultivars of peas that matuiumly, as the mechanical harvest is
destructive. This project will raise awareness of Saskatchewan producers regarding the opportunity to
grow green peas for the processing market.

The Saskatchewan vegetable industry has been working collaborativelfederated Coop to increase
the supply of Saskatchewan grown produce for retail. Because of the high cost of labor to hand pick,
fresh peas are not grown for retail market in Saskatchewan, however, the industry is presently
evaluating some processing oppanities that might increase acreage to making mechanization an
option.

Project Plan

The demonstration consisted of 4 rowsiriter-long of 6 varieties suitable for mechanical harvest.
Seeding occurred in early spring and again one month later. ThHeraews, treatment rows were
harvested at maturity by hand as a commercial harvester was not available.

The plot size for each of the six varieties of peas wasl8. Each variety had four rows, with two feet
between rows. The outer two rows were Kegs a guard rows and middle rows were used as the
treatment rows. The produce was harvested and measured from treatment rows only. Allocation of the
varieties in the plot was randomized.

This demonstration was designed for two sequential harvests torptioerefore, the first planting was

done on May 11 with a subsequent planting roughly one month later, on June 9. All the seeding was
done with a single row hand planter (Fig- 1)
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Fig 1 Peas are being drilled by a summer Fig 2 Firstiop germinated and reached 4th
student. node stage

To demonstrate the comparison in the adoptability and production efficiency of different varieties of
peas in the prevailing conditions of Saskatchewan, seeds of six varieties of peas: Premium, Jumbo,
Sabre, Kgiht, Legacy and Spring, sourced from Stokes S@®tfs//www.stokeseeds.com/home.aspx

The trial was direct seeded through a single row earthihayd planter (Fig 1) on May 11, 2017 on the
south hdf of the fields #2 between the wheels tracks of tower 1 and 2, at CSIDC research station in
Outlook. The entire plot measured 16 x 72 feet divided in two plots of the of 8 x 72 feet. Each 8 x 72 foot
plot was subkdivided in six plots measuring 8 x 10 feleach sub plot was allotted and seeded with one

of the six varieties of peas. Each sub plot had a row spacing of two feet between rows (Fig 2).

Results

The average time taken for the second planting of the six varieties to reach maturity was 57 dayis.QTa

8 days less than the first planting (65 days). The growing degree days for the corresponding period
ranged from 566 to 835 for crop 1 and from 660 to 845 (Fig 4.) for crop 2 (Fig 4.). Crop 1 yielded more
in comparison to crop 2 (Fig 3s expectedsome varieties matured earlier than the others. As shown

in (Fig 5), Premium, and Spring matured earlier than the other four varieties iriLcropile in cro,

Premium, Spring and Sabre all matured early. The variety Jumbo matured latest in bothgslafhe

yield of Jumbo was the highest in both the plantings, while varieties Premium, Legacy and Spring yielded
the same in both plantings (F3).
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Fig3. The blue line shows the yield of crepand brown line shows the yield of crep
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Fig4. The blue bars show the GDD available to crbmand brown bars represent the GDD available to
crop-2
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On July 8, almost 65 days after planting, the first varieties in planting number 1 were harvested. The
first crop in planting2, which was seeded on Jarg", was harvested on JuBA after 57 days (Fig 6).
The first crop took a little longer to reach maturity in comparison to the second probably due to the
GDD which was higher, later in the season (Fig 5).
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