AGRONOMIC TRIALS

Growing Hybrid and Composite Mustard
Under Irrigation in Saskatchewan
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e Gursahib Singh
e Rick Mitzel

Objectives

The objectives of this study are to demonstrate growing hybrid and composite mustard under irrigation
in Saskatchewan.

Research Plan

The trial was established on ICDC-leased land (Hnatowich field block-4) within the South Saskatchewan
River Irrigation District (NE17-28-07-W3) on an Elstow loam previously planted to wheat. Before
seeding, soil samples were collected to assess the soil's nutrient levels (Agvise Labs; results are shown in
Table 1).

Table 1. Soil Test Available Nutrients

NOs-N (kg
Depth (cm) pH O.M.(%) C.E.C. N/ha) P(ppm) K (ppm) SOs-N (kg S/ha)
0-15 7.7 28 188 13 10 335 56
15-30 10 120
30- 60 12

At the time of seeding, the application included side-banding 110 kg/ha of nitrogen fertilizer, while 20
kg/ha of phosphorus fertilizer was seed-placed. Soil available sulfur and potassium were not limiting
factors at this site. The trial featured three treatments: the popular canola variety, L233P, was compared
side by side with AAC Brown 18 (hybrid mustard) and AAC Yellow 80 (composite mustard). The
experiment was established using a randomized complete block design with four replications, and the
seeded plots measured 2m by 6m. Seeding rates for canola (L233 P), AAC Brown 18, and AAC Yellow 80
were 9, 10, and 12 Ibs/acre, respectively. As the crops approached the flowering stage, a practice
common among seed growers of mustard under irrigation was implemented. Specifically, at the start of
flowering, 30 lbs/acre of nitrogen and 20 Ibs/acre of phosphorus liquid fertilizer were applied to
promote less vegetative growth and encourage more flower development. All plots were directly
combined, and harvested samples underwent cleaning, with yields adjusted to a moisture content of
10%. Table 2 provides information on the dates of various field operations and the products used in
2023 and details on temperature, precipitation and irrigation applied is provided in Table 3.

Table 2. Dates of field operations and products used in 2023.




Pre-seed/ pre-emergent herbicide application ~ incorporated Edge (ethalfluralin) at 6.9 kg/ac

Seeding Date May 16

Emergence Counts June 14

Herbicide (Canola) Hune 5 - Liberty

Early Flowering Fertilizer Application June 29 - UAN

Insecticide Application May 30 (Matador at 33 ml/acre - grasshoppers)
Fungicide None

Lodging Rating August 15

Desiccation (Reglone) August 26 (Canola)

Harvest August 18 (Brown and Yellow mustard) and

September 7 (Yellow mustard and Canola)

Table 3. Mean monthly temperatures, precipitation amounts, long-term (1993-2023) normal for the
2023 growing season, and amount of irrigation applied in 2023.

Year April May June July August September Average/total

Mean Temperature (°C) ------------—---

2023 1.35 15.2 19.45 18.6 18.7 15.45

Long-term 4.35 11.25 16.1 1885 17.9 13
Precipitation (mm)

2023 19.7 17.5 15.3 155  16.6 16.6 131.2
Long-term 18.6 41.5 653 558 439 305 255.6
Irrigation (inches) 4.6 4.7 1.7 11.0

Results

The obtained seed yield and seed quality characteristics are detailed in Table 4. Canola demonstrated the
highest yield at 5277 kg/ha or 94.1 bu/acre, followed by AAC Yellow 80 with 2929 kg/ha or 52.2 bu/acre, and
AAC Brown 18 with 2794 kg/ha or 49.8 bu/acre. Notably, the thousand kernel weight and test weight of AAC
Yellow 80 surpassed both AAC Brown 18 and L233P. We also observed shattering in composite mustard;
however, it was not taken into account for the final yield data presented below.

In the year 2023, we successfully achieved the recommended target plant population for both mustard and
canola. The achieved plant population with the target seeding rate (L233P - 9 Ibs/acre, AAC Brown 18 — 10
Ibs/acre, and AAC Yellow 80 - 12 Ibs/acre) was as follows: L233P — 41257 plants/acre, AAC Brown 18 — 50924
plants/acre, and AAC Yellow 80 - 48451 plants/acre. Detailed plant growth characteristics are provided in
Table 4. It is noteworthy that both mustard varieties matured earlier than canola, with no significant
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differences observed in the % green seed and height among all test crops. Additionally, Canola seed oil
content was found to be the highest, followed by AAC Brown 18.

Table 4. Mustard Seed Yield & Seed Quality as compared to canola, 2023. Different letters indicate
significant differences between treatments (ANOVA, P < 0.05).

AACBrown 18 AAC Yellow 80 L233P Lsp (0.05) V(%)
Yield (kg/ha) 2794 b 2929 b 5277 a 0.001 8.5
Testweight  (ke/hl)  70.3b 72.9a 67.6 0.001 0.7
TKW (8/1000) 3.2 ¢ 6.4 2 3.5b 0.001 25
Plants (Perm?) 113 a 107 a 92a NS 28.1
Green seed (%) 0.9a 0.8a 1.2a NS 9.7
Maturity (days) 93 b 91b 104 a <0.001 2.2
oIl (%) 36.1b 28.5 ¢ 40a <0.001 13

NS = not significant at P<0.05

Economic Analysis
The most profitable crop under irrigation was AAC Brown followed by AAC Yellow 80 (Table 5).

Table 5. Economic analysis (net profit) of AAC Brown 18 (hybrid mustard), AAC Yellow 80 (composite
mustard) and L233P (canola) yield grown under irrigation at Outlook, SK, 2023.

Revenue Per Acre AAC Brown 18 AAC Yellow 80 L233P
Yield (bu/ac) (A) 49.8 52.2 94.1
Price ($/bu) (B) 355 41.5 14.36
Gross revenue ($/ac) (C) 1767.9 2166.3 1351.276

Expenses Per Acre

Variable Expenses/Acre

Seed 47.58 63.50 85.05
Seed Treatments 9.00 9.00 9.00
Fertilizer - Nitrogen 151.04 151.04 151.04
Phosphorus 34.96 34.96 34.96
Sulfur 0 0 0
Plant Protection - Herbicides 66.93 66.93 66.93
Insecticides 2.78 2.78 2.78
Fungicides 0.00 0.00 0.00
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Machinery Operating - Fuel 25.25 25.25 25.25

Repair 11.59 11.59 11.59
Custom Work and Hired Labour ~ 21.50 21.50 21.50
Crop Insurance Premium 10.51 10.51 10.51
Utilities and Miscellaneous 4.23 4.23 4.23
Interest on Variable Expenses 12.48 12.48 12.48
Total Variable Expenses (D) 397.85 413.77 435.32
Other Expenses/Acre

Building Repair 0.8 0.8 0.8
Property Taxes 5.66 5.66 5.66
Business Overhead 3.39 3.39 3.39
Machinery Depreciation 47.68 47.68 47.68
Building Depreciation 1.65 1.65 1.65
Machinery Investment 18.38 18.38 18.38
Building Investment 1.92 1.92 1.92
Land Investment 149.9 149.9 149.9
Total Other Expenses (E) 229.38 229.38 229.38
Labour and Management (F)

Total Expenses (D+E+F)=(G) 627.23 643.15 664.70
Return Per Acre

Return Over Variable Expenses 1370.05 1752.53 915.96
(C-D)

Return Over Total Expenses (C- ~ 1140.67 1523.15 686.58
G)

Break Even Yield (bu/ac)

To Cover Variable Expenses 11.21 9.97 30.31
To Cover Total Expenses 17.67 15.50 46.29
Break Even Price (S/bu)

To Cover Variable Expenses 7.99 7.93 4.63
To Cover Total Expenses 12.59 12.32 7.06

* Nov 1, 2023 - Government of Saskatchewan grain prices
** Using fertilizer prices from the 2023 Crop Planning Guide based on actual amounts used in the trial.

Conclusion
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Field trial was successfully conducted at ICDC in 2023. Under irrigation, the yield of both mustard varieties
was appropriate. The yield of Canola (5277 kg/ha or 94.1 bu/acre) was highest, followed by AAC Yellow 80
(2929 kg/ha or 52.2 bu/acre) and AAC Brown 18 (2794 kg/ha or 49.8 bu/acre). Economic returns of both
mustard were higher than canola based on the $ price/bushel.
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