Demonstration of Lupin as an Alternative
to Field Pea or Lentil
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This study was funded by the Saskatchewan Pulse Crop Development Board. Special appreciation goes
to Mark Olson and Lupin Platform INC for donating lupin seed and inoculum and providing lupin
agronomy support.

Organizations

e Irrigation Crop Diversification Corporation, (ICDC)
Principle Investigators

e Gursahib Singh, ICDC
Objectives

This demonstration evaluated two lupin varieties as an alternative legume crop to be incorporated into
producers’ crop rotations. The objective of this demonstration was to determine how adapted lupin is
for growing under irrigation in Saskatchewan conditions. This project also looked at ideal seeding rates
for growing lupin locally.

Research Plan

The trial was established under irrigation on ICDC Hnatowich field (block 4) adjacent to CSIDC at Outlook
as a fully randomized split-plot design with four replications. The main factor effects were lupin species

(L. albus and L. angustifolius), and the subfactor was seeding rates. Weed control involved a spring pre-
seed application of granular incorporated Edge (ethalfluralin) at 6.9 kg/ac. Before seeding, a soil sample

was obtained from the test site for nutrient analyses (Table 1).

Table 1. Soil analysis results, 2023

NOs-N p K SOs-N
Depth(cm) pH O.M.(%) CEC.  (kgN/ha) (ppm)  (ppm) (k8 S/ha)
0-15 73 29 19.6 7 7 307 42
15 - 30 4 120
30 - 60 10

No nitrogen fertilizer was applied as the varieties were treated with LEGUMFiX® lupin peat-based
inoculant (at a rate of 3g for 833 kg seed). During seeding phosphorous fertilizer was seed placed at 20
kg of P,Os/ha. The seeds were planted at a depth of 1-1.5 inches, and the row spacing was 25cm.
Individual plots were 6.0 x 1.5 m. Due to the lack of registered weed control products, the plots were
manually rogued. At harvest, plots were directly harvested with a small plot combine.

Treatments included:

e Varieties

e Dieta (white lupin)

e Boregine (Blue lupin)

e Seeding rates

e Dieta seeding rates - six, eight, ten plants/ft2
Boregine seeding rates - eight, ten, twelve plant/ft?
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Nodule assessment was done at the start of flowering in the one replication of the trial. three plants
were randomly selected from each plot for nodule assessment. All field-based operations and dates are
listed in Table 2.

Table 2. Operational dates and inputs used in lupin demonstration 2023.

Activity Location - ICDC

Pre-seed Herbicide Edge (ethalfluralin) at 6.9 kg/ac on April 29

Variety Blue lupin - Boregine
White lupin - Dieta

Seeding May 12

N-P-S (kg nutrient/ha) 0-20-0

Fertilizer

Emergence count June 8

Nodule assessment July7

In-crop Herbicide none

In-crop Insecticide June 12, June 16, and June 21— Matador @ 33ml/acre for blister
beetles

In-crop Fungicide None

Harvest Boregine - August 18

Dieta - September 22

Results

Mean temperatures and total precipitation amount for May through September are provided in Table 3,
along with corresponding long-term averages for Outlook, SK. Notably, growing season temperatures
exceeded historical expectations in May, June, and August, while July's average temperature was 0.2 °C
lower than the historical average. On average, the mean growing season temperature in 2023 was 2.0
°C, or 12% higher than the 30-year average. However, natural precipitation fell significantly below
historical averages for all months of the growing season. The cumulative precipitation for the growing
season was only 64.9 mm (2.55” May through August), contrasting sharply with the 30-year expectation
of 206.5 mm (8.13”). The total rainfall in 2023 was a mere 31% of the long-term historical expectancy.
Despite implementing in-season irrigation of 280 mm to compensate for the limitations in natural
precipitation, the prevailing hot and dry conditions in 2023 are believed to have adversely affected the
potential lupin yield.

Table 3. Mean monthly temperature from May to August 2023 at the ICDC trial location.

May June July August | sept Average
i Y
tocation Y s— Mean Temperature (°C) -----------
Outlook 2023 15.2 19.4 18.6 18.7 15.4 17.5
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Table 4. Precipitation amounts vs. long-term (30 years) means for the 2023 growing season and
irrigation applied during the season.

May June July August | Sept Average
Location | — Precipitation (mm) --------------
2023 17.5 15.3 15.5 16.6 16.6 101.2
Outlook Long-term 41.5 65.3 55.8 43.9 30.5 237.0
Irrigation - 1168 | 119.4 |43 279.4

Insect damage: Blister beetle pressure was high during the early growth stage of lupin plants, as
illustrated in Figure 1. The narrow leaf variety (Boregine) suffered more damage than the narrow leaf
variety (Dieta). In some instances, the growing point of the plants was compromised, leading to an
inability to recover from the insect-induced injuries. Notably, three plots were lost in the second
replication, and the data from this replication was excluded from the final evaluation. Plots were
sprayed multiple times to mitigate the insect pressure.
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Figure 1. Blister beetl

Nodule assessment

Evaluation of nodulation was done in a single replication. Both varieties and all seeding rate treatments
exhibited poor nodulation in 2023. One possible explanation could be the low visibility of the inoculant,
which was shipped in early May. The high temperatures during this period might have adversely
affected the survivability of bacteria. Another potential factor is the elevated temperature during the
early growth stage of lupin plants, coupled with dry conditions until the initiation of irrigation in the first
week of June.




Figure 2. Nodulation in two lupin varieties tested in 2023 at ICDC, Outlook.

The data was analyzed as a split-plot design with low, medium, and high seeding rates as the treatment
was not balanced across varieties (Boregine — 8, 10 & 12 plants/sq. feet vs. Dieta — 6, 8 & 10 plants/sq.
feet).

Plant emergence counts revealed a significant difference in plant densities among the three seeding
rates tested for each variety. The plant population increased with the seed rate, as illustrated in Figure
3. Before delving into the yield results, it is important to note that the plant emergence count was
conducted on June 8, preceding any occurrence of insect damage. Unfortunately, the following week,
plots were damaged by blister beetles, resulting in a substantial decrease in plant density. Each plot's
stubbles (per square meter) were counted after lupin harvesting to estimate the final plant densities.
The stubble count highlighted a marked reduction in final plant densities compared to the early
emergence counts.

The 2023 field trial exhibited a higher coefficient of variation (28.2), well beyond the permissible 15%

cutoff. The average yield of the 2023 trial was notably lower than the 2022 field trials at ICDC (ADOPT:
20211073; Mean yield Borgenie: 3914 kg/ha and mean yield Dieta: 4017 kg/ha). The drastic impact of
insect damage on plant densities resulted in very low yields. Additionally, the poor nodulation in 2023
further contributed to the significantly diminished yield.

Protein (%), seed weight, and test weight were higher for Dieta, whereas seed rate treatment didn’t
affect these parameters.
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Table 4. Influence of Treatments on lupin yield and seed characteristics at Outlook, SK 2023. Different

letters indicated significant differences between treatments (ANOVA, P < 0.05).

. Protein g::a::lation S0l G Tes.t See.dh
Treatment Yield (%) (per sq. feet) (per sq. feet) | weight | weight
(kg/ha) (kg/h1) | (g/1000)
Varieties
Dieta 2374 a 35.4a 8.8a 6.4a 3936a |2141a
Boregine 1342 b 27.0b | 7.6b 4.2b 381.1b | 119.2b
P value 0.006 <0.01 <0.01 <0.02 0.003 <0.001
CV (%) 28.2 5.7 22.5 19.7 2.2 17.5
Seeding Rates
Low 1647 30.6 7.5b 3.2a 392.8 172.4
Medium 1923 31.5 8.1ab 5.8b 382.1 161.7
High 2005 31.7 9.1a 7.6¢ 3865 | 1658
P value NS NS 0.02 <0.01 NS NS
Variety x Seeding Rate Interaction
P value NS NS 0.01 NS NS NS
NS = not significant at P<0.05
Established Plant Population
(plants/sq. ft.)
12
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0
Boregine 12 Boregine 10 Boregine 8 Dieta 10 Dieta 8 Dieta 6

Figure 3. Established plant population vs seeding rate
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Conclusion

The 2023 trials at ICDC faced challenges and were deemed unsuccessful primarily due to elevated blister
beetle damage, adversely impacting the lupin plants and resulting in reduced plant densities. Yields
witnessed a substantial decline compared to the previous year's field trials. Unfavorable weather conditions
further hampered nodulation in both varieties. Given the many factors contributing to the diminished yields
in 2023, drawing a conclusive final recommendation proves challenging.
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