Optimizing Crop Rotation In
Potato Production
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Optimizing Crop Rotation In
Potato Production:

AFull Season Crops
ACash crops versus covers

ACrop Selection
AEffects on Pests/Disease
AN credits from Legumes

AFall Cover Crops
ACrop Selection
AMaximizing benefit




Cash Crops versus Cover Crops:

ANo easy answers, very field/farm specific
AWe can grow lots of crops in PEl...do we have a market?
A’ls the juice worth the squeeze?”

AFinding rotations that provide net return in non-potato years
while not limiting profitability in potato year.

AMaintaining relationships with neighbors, farmers you rent
from/trade land with.
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Grains

Rotation Crops in PEI: 2019 to 2025

Crops in Rotation with Potatoes by Proportion of Potato Acres: 22025
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Trends in PEI Crop Rotation:

ABarley § , Winter Wheat 1

ALow barley prices, FHB issues, higher yield potential with wheat

ARed Clover § , Alfalfa ff

ABetter feed quality & regrowth with alfalfa, pest/disease concerns

AMustard §

ARelease of Cimegra for wireworm, flea beetle issues, reduced prices, low yields

ACorn and Soybean
A Commaodity prices have softened, similar harvest timing to potatoes
AHigher income potential than most grain crops




Should | keep growing grain after potatoes?

PROS
ABreak Disease Cycles

AlLocal Need (Livestock)
AGrain + Straw

ALow-Cost/Low-Risk Crop

AHarvest at different time than
potatoes

AGetting fields seeded out at
same time

ATolerate lower pH soil

CONS

ALow prices, esp. barley
ANot enough $$ for straw
AFHB/toxins

AHigh cost of combines

APoor forage establishment with
underseeding

Alnsufficient on-farm storage?



Profitability Strategies for Grain in Potato Rotation:

m*"

AOn Farm Storage / Grain Marketing
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ACharge enough for straw
ACustom combining?

ADon't underseed? Establish forage after grain
harvest or frost-seed?

AReplace barley acres with winter wheat?
A Get benefit of winter cover!

AReplace barley acres with oats?
ALow production cost, later harvest




Additional Considerations Grain in Potato Rotation:

AWhat value for straw?
AJust replacing K = ~$10.00/round bale (4x5)
AON - $0.08-50.10/Ib for wheat straw

AAvoid high C input in year before potato due
to risk of common scab

Alf seeding winter wheat or rye after potatoes,
value of fall cover in addition to crop value

ASmall grains are non-hosts for Verticillium,
not big multipliers of nematodes or Rhizoc




Grain In Potato Rotatiort Alternatives?

Table 6. Comparison of yield across all the treatments

Total Total Marketable Over 10 Specific Crop
Treatment Yield Defects Smalls Yield oz Gravity Value
cwt/ac % % cwt/ac %
ALF 301.2 15 7.4 274.6 8.0 1.099 $4748
BAR 300.4 2.5 12.1 257.0 5.6 1.102 $4497
SSRAD 327.0 1.6 9.0 292.9 8.7 1.103 $5081
p-value 0.62 0.76 0.16 0.50 0.74 0.31 0.53

A 2025 trial - Eastern Kings
AALF = Direct seeded alfalfa/timothy for 2 years
ABAR = Barley underseeded alfalfa/timothy

ASSRAD = Sudangrass in 2023, oilseed radish in 2024
A Compaction was reduced in the SSRAD rotation compared to BAR and ALF




Should | grow corn instead?

PROS

AHigher yields, higher
commodity prices

AGrowing regional demand

AOpportunity to use different
herbicides

AResidue return after grain corn
(mulch cover)

CONS

AErosion risk, esp. silage corn
AHarvest at similar time to potatoes
AHigh input crop

ANeed different planting equip.
AHost for nematodes

ADrying costs some years

AForeign material?



2022¢ Corn vs SorghurBudangrasgefore potatoes

Potato Yield and Quality:
Total Yield Smalls >10 0z Total Specific M. Yield Payout
Treatment cwt/ac % % Defect % | Gravity cwt/ac $/acre
Corn 420.0 4.3 14.5 0.4 1.091 400.9 $5992
Sorghum Sudangrass 422.8 = 2 35.1 2.8 1.089 399.8 $6204
Difference -2.8 +0.8 -20.6 -2.4 +0.002 +1.1 -$212

ANo sig. difference in yield, more 10% in sudangrass treatment

A $200 more potato value from sudangrass, but there would be cost of

sudangrass seed, mowing.

ADon't have corn yields, but 4.5 MT/ac x $220/T = $990/ac

ON Budget for Corn (operating expenses) = $750/ac




Corn Iin Potato Rotation: Trial in Progress

Max Cash Crop Grain Corn, no cover Barley or Wheat Potato
with fall cover crop

Standard Practice Barley or Wheat Alfalfa/Grass Potato
underseeded

Min Cash Crop Direct Seeded Alfalfa/Grass Potato
Alfalfa Grass

A2 fields established in 2024 (one without direct seeded alfalfa)
A2 fields established in 2025
A UPEI collecting GHG emissions

AAIM collecting yields, soil sample data

UNIVERSITY
of Prince Edward

ISLAND

Aln potato year, will do standard N and reduced N



Soybeans in Potato Rotation
PROS CONS

ALower fertilizer costs AMany producers report reduced

AHigher commodity prices potato yield after soybeans

AEarlier harvest period than Alnconsistent yields

grain corn AWhite mold

ALocal agents to contract/ ANematodes

handle soybeans AErosion risk, often too late for cover

AOpportunity for different crops
herbicides



Mustard in Potato Rotation

PROS

ALow seeding cost

ALow fertility cost / input costs

AHigher crop value
AWireworm suppression

APotato yield bump after
mustard has been seen

CONS
ALow yields (< 0.5 T/ac)
AHard to clean/handle
AFewer buyers than in past

AUsing as “biofumigant” crop is
more costly, inconsistent

AFlea beetle damage getting worse!
ALow crop residue, shallow roots
AClub root risk?



FullSeason SoiBuilding Crops

AFrom research that we've done, benefits
from using mustard as a biofumigant crop
are not consistent. Only seems to show

payback on really compromised fields and
Vert-susceptible varieties

ABiofumigation needs to be done at 45-50
days after planting, flail-chopped and then
incorporated immediately, in moist soil to

get max. effect. Results variable in PEI
conditions.




Potatoes following Biofumigant Mustard

> 100z | Specific

% Gravity
Cal Mus  452.6 0.4 10.6 11.2 1.083 404.1 5951
Radish 4354 1.0 13.0 11.3 1.084 375.5 5443
Ryegrass 449.4 1.5 15.1 14.0 1.086 377.9 5672

A Field Location - Eastern Kings
A Nothing statistically different
A Variety: Russet Burbank. 2022 crop year
Mustard cover crop after incorporation in August.




Potatoes following Brown Mustard

Table 12: Yield and quality for Russet Burbanks in Field 2020-C:

Treatment Total Yield | Smalls | >100z Total Specific | M. Yield Payout
cwt/ac % % Defects % Gravity cwt/ac S/acre
Ryegrass 328.7 11.9 17.1 1.4 1.076 a 289.4 3463
Caliente Rojo Mustard 378.5 10.6 21.2 3.7 1.083 b 327.1 4119
Centennial Mustard 3836 10.6 25.3 1.3 1.079 ab 338.3 4195

A In a field with high Verticillium/nematodes and Vert-susceptible variety,
we saw response to biofumigation with both brown mustard and Caliente mustard
A In this field, biofumigation was done immediate after a rain (adequate moisture)




Potatoes after Brown Mustard

Total Total Marketable Over 10 Specific Crop
Treatment | Yield Defects Smalls | Yield oz 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 11.5 (237.3 > 1.8 1.108 4106
PEA 251.8 1.2 16.0 | 2089 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

A 2025 trial in East Prince. Looking primarily at intercropping
A Best yields were after mustard...even though mustard couldn’t be harvested due
to low yield/lots of weeds
A CAM = Camelina (oilseed crop).
Appears to have depressed potato yield here.




Sudangrass: Pearl Millet in Potato Rotation

PROS CONS
AHigh biomass in short season ALate seeding (June), field is bare
AForage pearl millet is non-host ahead of seeding
for root lesion nematodes AShort growing season, limited fall
ABoth are non-hosts for growth
Verticillium ASeed cost
ALarge root mass for SS, AWeed control

expands with mowing ALimited demand for silage/feed

AEasy management
ACan be underseeded



Do warm season grasses improve soll health?

Table 3: Comparing soil health metrics for C4 grasses (sorghum sudangrass and pearl millet)
compared with control treatments from spring sampling from 2020 to 2022.

Soil Aggregate Bio.N
Soil OM Active C | Respiration | Stability | Availability
# samples % ug/g mg/g % mg/kg
C4 grasses 13 2.39 4329 0.452 25.2 20.0
Control 12 242 416.5 0.464 25.2 18.5
Difference -0.03 16.4 -0.012 0.0 1.5
p value 0.898 0.534 0.750 0.998 0.519

A In 3 years of Living Labs trials, we didn’t find that C4 grasses were better at improving OM and
soil health metrics than other forage crops.

A For short rotations or when targeting Vert/nematodes, they can be a good option. Can alsc

be underseeded to alfalfa/grass with success. : &““”"‘"’{%
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Pearl Millet vs Check (Clover or Timothy)

Table 11: Comparing potato yield and quality variables for forage pearl millet treatments compared
with control treatments for fields in 2022.

Total Market. | Crop
= Yield % % % Spec. Yield Value
Samples | cwt/ac | Defects | Smalls | >100z | Gravity | cwt/ac | $/acre
Pearl Millet 8 4243 1.5 4.3 18.3 1.088 403.5 6085
Control 8 3954 25 5.0 22.5 1.086 3734 5650
Difference 289 -1.0 -0.7 -4.2 0.002 30.1 435
p value 0.177 0.234 0471 0.402 0.557 0.155 0.218

A Nothing statistically different, but trending in right direction
A Nematode levels lower following Pearl Millet
A Highest levels of Active Carbon following C4 grasses




Considerations for C4 Grasses:

AWait to seed until soil is > 18 C

AWe've seen more yield response in potatoes
with forage pearl millet than SS

AConsider no-tilling into fall rye that has been
mowed or sprayed?

AConsider adding radish to the mix,
something that stays green in the fall

Alf underseeding, reduce seeding rate 20-25%
ADoesn’t need to be fall plowed!

AMowing SS once will double root mass!




Alfalfa in Potato Rotation

PROS

AHigh quality cattle feed
AExcellent N fixer

ACompaction buster

ANot as much of a nematode

A
A

nost as other legumes

Drought tolerance

Perennial that will last up to 3-

4 years

CONS

ACan be too much N if not managed
properly
AExpensive to seed ($65-$85/ac)

ANeeds to be terminated early to
ensure sod breakdown

ADoesn’'t do well in pH < 5.8



Alfalfa in Potato Rotation: Trial Data

Table 7: Yield and quality for Prospects

Treatment Total Yield | Smalls | >100z Total Specific | M. Yield Payout

cwt/ac % % Defects % | Gravity | cwt/ac S/acre
DC Red Clover 340.9 ab 0.9 35.1 9.0 1.077 310.1 3683 ab
Alfalfa/Timothy 354.6b 2.3 49.0 2.8 1.076 337.4 4060 b
White Clover/Festolium 280.2 a 2.0 31.4 3.6 1.078 268.5 32253
Festolium 297.6a 1.5 29.6 2.8 1.078 285.0 3379 ab

Table 8: Yield and quality for Mountain Gem Russets

Treatment Total Yield | Smalls | >10o0z Total Specific | M. Yield Payout
cwt/ac % % Defects % | Gravity | cwt/ac S/acre
DC Red Clover 295.5 5.5 27.2 0.1 1.086 279.2 3682
Alfalfa/Timothy 357.2 3.7 31.1 3.6 1.082 336.7 4270
White Clover/Festolium 294.8 7.8 31.3 3.4 1.086 266.7 3548
Italian Ryegrass 297.8 5.2 22.4 3.0 1.085 275.8 3570

Multi-year trial in West Prince. Each treatment was directed seeded after potatoes, grown 2 years
Alfalfa had highest potato yield, lowest soil compaction.
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Alfalfa in Potato Rotation: Trial Data

Potato Yield at Different N Rates following Alfalfa (2024-2025)

100%N

75%N 50%N

W Total Yield mMYield

A Soil nitrates from 0-6 in in
2025 were as high as 100
ppm (200 lbs/ac!) due to
drought, poor yields

ZeroN

A 6 fields over 2 years
(drought conditions). No
difference in yield with 50%
N reduction following alfalfa
(equals 80 lbs/ac)




Considerations for Alfalfa:

ANEED TO FACTOR IN A NITROGEN CREDIT
A Less if killed after October
A Less if no fall cover crop
A Less if poor stand/mostly grass

Alf you don't feel comfortable with cutting N by 40-
50 Ibs/ac, back off the % of alfalfa in the forage
mixture to 40-50% instead of 70-80%

Alf underseeding barley or wheat, use Embutox or
Cobutox (2,4-DB) instead of MCPA

ADon'’t be afraid to sell hay/silage...as long as you're
getting fairly compensated with $$ or manure.




Considerations for Alfalfa:

ADirect-seeded alfalfa often survives/performs much better than underseeded alfalfa

A2024-2026 Regen Ag Flagship Farm Trial
A Underseeded Alfalfa/Grass: 3.4 bales/acre

A Directed seeded Alfalfa/Grass: 6.5 bales/acre
FRUIT & VEGETABLE i PRODUCTEURS
A Much more alfalfa survived in the direct-seeded treatment GROWERS § o rruirs 7 LEGumes
OF CANADA § DU CANADA

A This trial will be potatoes in 2026.

giys -

" Clermont Rd




Multi -Species Mixtures

AWe've seen no evidence that ultra-diverse mixtures improve yields
or soil health more than a single species or a simple 2-3 species
mixture. This is supported by meta-analyses over hundreds of trials.

ALimited mixtures (2-5 species) that suit rotation and are complementary
may have more value (ie. grasses and brassicas)

ASome ultra-diverse mixture have introduced problematic weeds. Others
are a lot of extra seed cost when mostly oats, clover is what grows.
Know what is in the mixture!



Multi -Species Mixtures

A SSudanPm = 2 species 450 442.9
A CustMix = 5 species 416.6

A ComMix = 13 species 400 0 :
A No sig. diff. in potato S0
yield or quality with
more diverse mixes 300
versus SS/PM
250
A No sig. diff. in potato
yield in net returns
200
S ' '

CWT/acre

between rotations.

é‘\\*. b Q& ‘-} b’b ‘;6»*’ ((SF*. bﬁqcl\ ‘:Js‘\\*.
) ) 9 o 5 o >
A Board-supported trial (,;\9 & G\? ‘}5' & ‘;ss' 095’ $ Q;as'
with Dr. Aaron Mills, o é\??\’ o \&é“’ &o‘}’ ‘.6‘0 ! &’
AAFC Charlottetown v o 0&*‘3’ >
(2022) v
Figure 3: Average potato yields over the three-year period. . Agriculture and
g aspaRtey yearR * Agri-Food Canada



Red Clover in Potato Rotation

PROS
ACost-effective forage option
ACan be frost-seeded

AlLarge biomass with minimal
fertility

AN credit (20-40 Ibs/ac?)
ARelatively easy to terminate
AExcellent forage for beef cattle

AGrows better on low pH soil
than alfalfa

CONS

AAssociated with higher levels of
Verticillium and nematodes

Aln literature, associated with
common scab prevalence

ABreaks down faster than alfalfa,
nigher likelihood of nitrate
eaching without cover crops

Alf cut late, feed quality goes down
(not great for dairy cattle)



Clover Considerations:

AAnnual Clovers (Crimson, Berseem)

AFields destined for more Vert-resistant
varieties of potatoes?

ALow pH land?

ALower the percentage of clover in mix,
increase grasses to control N release

ATerminate earlier and plant a cover crop to
hold on to N (prevent leaching) or
terminate late (cold weather)




Optimizing Crop Rotation:
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Many factors to consider, varying by
farm and by field. Experiment with new rotation crops before committing to
change hundreds of acres!

OMAFA Publication 60 - Field Crop Budgets



https://www.ontario.ca/files/2025-01/omafa-field-crop-budgets-pub-60-en-2025-01-14.pdf

Why Fall Cover Crops?

revent Soil Erosion
educe N Losses from Soil

uild Soil Carbon
AWeed Suppression

Isease Suppression
eed the Soil Microbiome
ncrease Yields




Preventing Soll Erosion



