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Project Rationale:

Prince Edward Island potato producers continue to be interested in investigating alternative crops
in rotation with potatoes; in particular, there is interest in crops that potentially have higher per acre
value as well as potentially having a positive effect on potato yield and quality. Concurrently, the
Eastern Canadian Oilseeds Development Alliance is committed to exploring opportunities to grow
the market for oilseed crops. One opportunity that has not been greatly explored in Prince Edward
Island is intercropping, where two complementary crops are planted together in the same field in
the same year. This has been tried on a limited number of acres in the past but not in trial with
scientific data collection.

In this trial, intercropping of green peas with brown mustard and with camelina was compared
against growing each of these three crops on their own in 2024. In 2025, this field was planted to
potatoes for French fry processing.

Field Information

The trial field was located in Middleton, Prince Edward Island (GPS coordinates 46.321033, -
63.637482). The trial was located at the northern end of a larger field, where soil conditions and
topography were relatively consistent and there was ease of access to the field.

In spring 2024, the producer divided the field into seven blocks of similar size, approximately 1.4
acres (0.6 ha). Two blocks (planted to a multi-species crop mix and buckwheat) were not included
in the data collection in this study.

Table 1. Details for establishment of crop treatments in 2024.

Code Crop(s) Seeding Rate (lbs/ac.) Planting Date
PEA Peas 250 May 20
MUS Mustard 7 May 21
CAM Camelina 6 May 21
PEA-MUS Peas-Mustard 250 pea + 7 mustard May 20
PEA-CAM Peas-Camelina 250 pea + 6 camelina May 20

Prior to planting, the producer conducted grid soil sampling of the trial field. There were not
noticeably differences in soil fertility and characteristics within the trial region. Baseline averages
for soil variables are noted in Table 2.



Table 2. Baseline means for selected soil nutrient and physical characteristics in the MWM trial
field.

Soil Property Mean Soil Property Mean
Organic Matter (%) 3.3 Ca (ppm) 772.5
P.0Os Mehlich-Ill (ppm) 194.5 Na (ppm) 15
K20 (ppm) 132.5 pH 5.9
Mg (ppm) 71 CEC (meq/100g) 11.8
Crop Year 2024:

In 2024, observations were recorded for the following:

A. Plantemergence 22 days after planting.

B. Crop establishment rating and stand height
C. Weed ratings

D. Cropyield

A. Plant Emergence

Emergence counts were done on June 12th. A quadrat was placed at five random locations
throughout the sections and the number of plants counted. The means for each treatment are
listed in Table 3.

Table 3. Plant emergence counts on June 12, 2024 among five crop treatments.

Plants per 0.25 m?
Treatment Pea Oilseed Total
PEA 19.8 -- 19.8
MUS -- 31.4 31.4
CAM -- 46.4 46.4
PEA-MUS 19.8 15.2 35.0
PEA-CAM 18.6 23.4 42.0

The number of emerged pea plants was quick consistent between the three treatments that
included peas. Emerged mustard and camelina plants were considerably lower in the two
intercropping treatments. This may indicate some level of competition from the pea plants. It was
also noted that there was considerable flea beetle damage in the mustard plants already at this
early stage of establishment. No seed piece treatment or foliar spray was used to control fea
beetles.



B. Crop Establishment and Stand Height

Table 4. Mean plant stand counts and stand heights observed on July 31, 2024 across five crop
treatments.

Plant Count per 0.25 m? Height (cm)
Treatment Pea Oilseed Total Peas Oilseed
PEA 17.6 17.6 86.6
MUS 29.4 29.4 119.8
CAM 42.0 42.0 84.1
PEA-MUS 10.8 6.6 17.4 71.6 98.5
PEA-CAM 12.6 19.6 32.2 91.1 80.5

A stand count was completed on July 31%. Five random locations were selected in each section and
the number of plants counted in the quadrat. It should be noted that due to the growth stage, it was
difficult to be exact in placement of the quadrat, as the plant biomass was thick and tangled. The
height of three plants in each quadrat were also measured. Physically counting and measuring the
height of the plants proved difficult due to the vining growth pattern of the plants and their tendency
to wrap around each other or begin to fall.

Total plants per sample were highest in the two treatments containing camelina. Pea plants per
sample were lower in the two intercropping treatments on July 31° despite being relatively equal
between treatments soon after emergence. The number of mustard plants decreased substantially
in Pea/Mustard intercrop treatment since emergence counts on June 12™. This is likely due to
significant weed pressure and flea beetle damage.

The pea plants in the Pea-Mustard intercrop treatment appeared to be shorter than in both the Pea
and Pea/Camelina treatments. This may be due to heavier weed pressure or the effect of the
mustard plants, which were also shorter in the intercrop treatment than in the monocrop mustard
treatment. Height of the camelina was relatively similar between monocrop and intercrop
treatments.

C. Weed Ratings

Weed counts and identification were collected on three dates: June 12, July 4, and July 31. Weeds
in the field were identified and counted by placing a 0.25 m? quadrat in three random locations
within each crop area. Counts and dominant weeds are included in Table X. P values were
calculated using standard ANOVA, with treatments found to be significantly different from each
other having unique letter next to the mean (using Tukey correction).



Table 5. Mean weed counts and dominant species collected on three dates in 2024.

June 12 July 4 July 31
Treatment | Count | Dom. Weed Count Dom. Weed Count | Dom. Weed
PEA 19.0 Wild Buckwheat 8.7 ab Field Pansy 15.0 a | Wild Buckwheat
MUS 8.0 Wild Buckwheat 12.7 ab | Wild Buckwheat | 27.7 b | Field Pansy
CAM 12.3 Wild Buckwheat 19.7b Redroot 25.7 b | Wild Buckwheat

Pigweed

PEA-MUS 15.3 Wild Buckwheat 4.0a Wild Buckwheat | 13.3a | Wild Buckwheat
PEA-CAM 10.7 Wild Buckwheat 4.3 a Field Pansy 10.0 a | Wild Buckwheat
p-value 0.565 0.013 0.002

On June 12, there was no significant difference in weed counts between treatments. Wild
buckwheat was the dominant weed identified (81% of identified weeds). Barnyard grass, Lambs
quarters, wild mustard, blue grass and mouse-eared chickweed were also present.

On July 4", there was a significant difference in weed counts observed between treatments, with
the two intercropped treatments having significantly lower weed counts than the camelina
treatment. The other two treatments were not significantly than any other treatment at p=0.013.
Wild buckwheat remained the most prevalent weed (30% of identified weeds); however, the weed
community was much more diverse on this date. Other highly prevalent weed species included
European field pansy, cudweed, crabgrass, redroot pigweed, and annual ryegrass.

On July 31%, there was a very significant difference (p=0.002) in weed counts observed, with the
three treatments that included peas having significant fewer weeds than the camelina or mustard
treatments. Wild buckwheat continued to be the most dominant weed species (36% of identified
weeds), while other frequently observed weeds included European field pansy, mouse-eared
chickweed, orchardgrass, yellow wood sorrel, and goldenrod.

The grower noted that the two treatment regions with mustard seemed to have a higher
concentration of wild buckwheat, which may be due to weed seed present in the mustard seed,
which was not certified. This would go on to be a significant issue at harvest, as the MUS and PEA-
MUS treatments were not harvestable using the grower’s combine due to the heavy presence of
wild buckwheat. As a result, yield samples had to be hand-harvested for these two treatments.



Mustard strip on Aug 29". High level of wild
buckwheat (bindweed) made field
unharvestable by combine.

Peas and Camelina on July 31

D. 2024 Crop Yield

Most of the field was harvested on August 27, 2024. Due to a high population of wild buckwheat in
the Mustard and Pea/Mustard treatments, these sections were unable to be harvested with the
producer’s combine. Instead, a quadrat was placed at four random locations in these treatments.
These hand-collected samples were then dried and weighed.

For the Peas, Camelina, and Peas/Camelina treatments, all of the crop for each treatment was
harvested, placed in large tote bags, and then weighed. These were uncleaned weights (including
split peas, weeds and some crop residue).



Table 6: Observed average yields in kg per ha across five crop treatments.

Treatment: Yield (kg/ha)

Peas 2399

Mustard 596

Camelina 1394

Peas — Mustard 3573 pea + 49 kg mustard
Peas - Camelina 3352 combined

Post harvest, it was expected that the Pea, Camelina, and Pea/Camelina totes would be cleaned
and separated, with final weights recorded. Unfortunately, it was quite difficult to find a location to
clean and weigh the crop in a timely manner. By the time the crop was cleaned and separated, the
quality of the crop had deteriorated somewhat and there was a higher than anticipated rate of loss.
In addition, poor communication between the service provider and one of the project collaborators
resulted in total weights from all of the totes were aggregated and reported together. Itis difficult to
to extrapolate how much of each crop belonged to each treatment, as the rate of loss/screenings is
unlikely to be the same for peas and camelina. Nonetheless, the following totals were obtained:

Peas: 2630 kgs
Camelina: 540 kgs
Light screenings: 330 kgs
Large screenings: 370 kgs

Note: Estimated that some camelina (2-3%) was lost in the light screenings).

Notes on crop yield:

e Yield in the Mustard treatment was very poor, significantly below historical yields for this
farm. The combination of high weed pressure and severe flea beetle damage are likely
culprits. There was a negligible amount of mustard seed recovered from the Pea/Mustard
intercrop treatment for similar reasons, as well as the fact that the crop was very low to the
ground and difficult to harvest by that date.

e The Pea/Camelinaintercrop treatment outyielded both the Pea and Camelina monocrop
treatments; however, due to the noted challenges encountered during cleaning and
separating, we don’t know what the true proportion of each crop was.

e The camelina did not appear to suffer any flea beetle damage and was considerably more
productive than the brown mustard.

e Peayields were also below the long-term average for this farm.

Crop Year 2025:

In 2025, Mountain Gem potatoes were planted on May 20™. The same fertility program was applied
to the entire trial area, namely 303 lbs/ac of a 16-0-39 blend pre-plant and 1000 lbs/ac of a 12-18-
13-2.8 MG 1.5 Ca 3.6 S 0.2 B blend applied at planting. Total NPK applied equalled 168 lbs/ac (190
kg/ha) of nitrogen, 180 lbs/ac (202 kg/ha) of phosphorus, and 248 lbs/ac (279 kg/ha) of potassium.
The trial area was not irrigated. The 2025 growing season was exceptionally dry in Prince Edward



Island. The PEI Department of Agriculture weather station in Kensington recorded only 49.2 mm of
rainfallin July, 22.2 mm in August and 42.0 mm in September. Other weather stations in Eastern

Prince County had similar readings. This undoubtedly had a significant impact on potato yield.

Table 7: Emergence and weed counts recorded on July 15%, 2025

Plants per 10 ft of row
Treatment Potato Plants Weed Count
CAM 9.8 0.8a
MUS 9.3 12.0b
PEA 10.3 4.3 ab
PEA-CAM 9.8 2.0a
PEA-MUS 9.5 4.8 ab
p-value 0.68 0.01

While there was no significant difference in potato emergence between the treatments, there was a

significant difference in weed populations between the treatments. The treatment area where

mustard alone was planted in 2024 had a significantly higher amount of weeds than the camelina
or pea/camelina treatment areas (p=0.01).

Yield Data 2025

Table 8: Comparing five treatments for potato yield and quality metrics in 2025 intercropping trial.

Total Total Marketable Over 10 Specific Crop
Treatment | Yield Defects Smalls | Yield 0z Gravity Value

cwt/ac % % cwt/ac % $/ac
CAM 263.5 0.0 24.3 198.6 0.0 1.108 3496
PEA/CAM | 236.4 0.6 17.3 194.0 0.0 1.103 3405
MUS 267.3 0.2 115 237.3 1.8 1.108 4106
PEA 251.8 1.2 16.0 208.9 2.1 1.126 3658
PEA/MUS | 290.6 0.0 11.7 257.0 1.7 1.114 4455
p-value 0.53 0.53 0.11 0.19 0.27 0.39 0.224

None of the yield or quality variables showed significant differences at p < 0.1 in 2025. However,
there was a trend observed in the percentage of tubers under 1.875 inches (“Smalls”), where the
treatment areas that grew camelina in 2024 had the highest percentage of small tubers. This in turn
had an effect on marketable yield, with the two treatment areas growing camelina in 2024
(monocrop and intercrop) had the lowest potato yields in 2025. Not only was this trend visible in the
potato yield data, but there was also a visible difference in plant canopy observed when flying a
drone over the field on September 10th (photo included). The two highest marketable yields were
observed in the two treatments where mustard was grown in 2024.

This is the first trial in PEl evaluating camelina in rotation with potatoes, so we do not have past
yield data to compare with this trial. Some previous trials have indicated that brown mustard can
have a beneficial effect on potato yield, either as a green manure crop (incorporated) or as a full-



season cash crop. It should be noted that both the monocrop mustard and intercrop pea-mustard
treatment areas were not harvested in 2024 due to challenges at harvest. However, the biomass of
the non-harvested crop was not very large and would be unlikely to provide additional nutrients
sufficient to effect yield, particularly as fertility was not seen to be lacking in this field. It is even
more curious that the treatment areas with mustard in 2024 produced the most potato yield in 2025
given the high weed pressure in these plots in 2024 as well as the poor mustard survival and yield in
2024. It may be the case that yield was not increased by the brown mustard but suppressed by
camelina in rotation. More trials over additional fields and years would be needed to confirm this
trend, as well as potentially additional testing for soil nutrients, soil health metrics, and plant
disease ratings. No obvious differences were observed in foliar disease between the treatment
plots in the 2025 potato crop.

Drone photo taken September 10", 2025 with location of rotation crops in 2024 overlayed on the
image. Note the premature senescence in the two treatments that contained camelina in 2024.



Key Observations:

The intercropping treatments appeared to suppress weed populations somewhat in 2024
compared to the monocrop treatments.

While the pea/mustard intercropping treatment was not agronomically successful, the
pea/camelina plot out-yielded the pea or camelina monocrop treatments.

Camelina did not suffer from flea beetle damage, unlike brown mustard.

Camelina treatment areas had low weed counts during potato phase in 2025.

Potato yields were lowest in the plots where camelina was grown in 2024; however, these
differences were not statistically significant and require further research.

A lack of equipment and infrastructure for cleaning and separating intercropped pulse and
oilseed crops proved to be a barrier to success in this trial and is also proving to be a barrier
to adoption of intercropping in the PEl industry. No producers were willing to continue this
intercropping trial in 2025; rather, a comparison of monocrop camelina and monocrop
brown mustard was grown alongside a 6-way multi-species cover crop in 2025 in a field
destined for potatoes in 2026.
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