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Optimizing Crop Rotation in 
Potato Production:

ÅFull Season Crops
ÅCash crops versus covers

ÅCrop Selection
ÅEffects on Pests/Disease

ÅN credits from Legumes

ÅFall Cover Crops
ÅCrop Selection

ÅMaximizing benefit



Cash Crops versus Cover Crops:

ÅNo easy answers, very field/farm specific

Å²Ŝ Ŏŀƴ ƎǊƻǿ ƭƻǘǎ ƻŦ ŎǊƻǇǎ ƛƴ t9LΧŘƻ ǿŜ ƘŀǾŜ ŀ ƳŀǊƪŜǘΚ

ÅάLǎ ǘƘŜ ƧǳƛŎŜ ǿƻǊǘƘ ǘƘŜ ǎǉǳŜŜȊŜΚέ

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

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



Rotation Crops in PEI:  2019 to 2025
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Rotation Crops in PEI:  2019 to 2025



Trends in PEI Crop Rotation:

ÅBarley       , Winter Wheat
ÅLow barley prices, FHB issues, higher yield potential with wheat

ÅRed Clover       , Alfalfa
ÅBetter feed quality & regrowth with alfalfa, pest/disease concerns

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

ÅCorn and Soybean  
ÅCommodity prices have softened, similar harvest timing to potatoes

ÅHigher income potential than most grain crops



Should I keep growing grain after potatoes?

ÅBreak Disease Cycles

ÅLocal Need (Livestock)
ÅGrain + Straw

ÅLow-Cost/Low-Risk Crop

ÅHarvest at different time than 
potatoes

ÅGetting fields seeded out at 
same time

ÅTolerate lower pH soil

ÅLow prices, esp. barley

ÅNot enough $$ for straw

ÅFHB/toxins

ÅHigh cost of combines

ÅPoor forage establishment with 
underseeding

ÅInsufficient on-farm storage?

PROS CONS



Profitability Strategies for Grain in Potato Rotation:

ÅOn Farm Storage / Grain Marketing

ÅCharge enough for straw

ÅCustom combining?

Å5ƻƴΩǘ underseed? Establish forage after grain 
harvest or frost-seed?

ÅReplace barley acres with winter wheat?
ÅGet benefit of winter cover!

ÅReplace barley acres with oats?
ÅLow production cost, later harvest



Additional Considerations - Grain in Potato Rotation:

ÅWhat value for straw?
ÅJust replacing K = ~$10.00/round bale (4x5)

ÅON - $0.08-$0.10/lb for wheat straw

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

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

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



Grain in Potato Rotation ς Alternatives?

Å2025 trial ς Eastern Kings

ÅALF = Direct seeded alfalfa/timothy for 2 years

ÅBAR = Barley underseeded alfalfa/timothy

ÅSSRAD = Sudangrass in 2023, oilseed radish in 2024

ÅCompaction was reduced in the SSRAD rotation compared to BAR and ALF



Should I grow corn instead?

ÅHigher yields, higher 
commodity prices

ÅGrowing regional demand

ÅOpportunity to use different 
herbicides

ÅResidue return after grain corn 
(mulch cover)

ÅErosion risk, esp. silage corn

ÅHarvest at similar time to potatoes

ÅHigh input crop

ÅNeed different planting equip.

ÅHost for nematodes

ÅDrying costs some years

ÅForeign material?

PROS CONS



2022 ς Corn vs Sorghum Sudangrass before potatoes

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

Å$200 more potato value from sudangrass, but there would be cost of 
sudangrass seed, mowing.

Å5ƻƴΩǘ ƘŀǾŜ ŎƻǊƴ ȅƛŜƭŘǎΣ ōǳǘ пΦр a¢κŀŎ Ȅ Ϸннлκ¢ Ґ ϷффлκŀŎ
ON Budget for Corn (operating expenses) = $750/ac



Corn in Potato Rotation: Trial in Progress

Å2 fields established in 2024 (one without direct seeded alfalfa)

Å2 fields established in 2025

ÅUPEI collecting GHG emissions

ÅAIM collecting yields, soil sample data

ÅIn potato year, will do standard N and reduced N

Treatment Year 1 Year 2 Year 3

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

Potato

Standard Practice Barley or Wheat
underseeded

Alfalfa/Grass Potato

Min Cash Crop Direct Seeded
Alfalfa Grass

Alfalfa/Grass Potato



Soybeans in Potato Rotation

ÅLower fertilizer costs

ÅHigher commodity prices

ÅEarlier harvest period than 
grain corn

ÅLocal agents to contract/ 
handle soybeans

ÅOpportunity for different 
herbicides

ÅMany producers report reduced 
potato yield after soybeans

ÅInconsistent yields

ÅWhite mold

ÅNematodes

ÅErosion risk, often too late for cover 
crops

PROS CONS



Mustard in Potato Rotation

ÅLow seeding cost

ÅLow fertility cost / input costs

ÅHigher crop value

ÅWireworm suppression

ÅPotato yield bump after 
mustard has been seen

ÅLow yields (< 0.5 T/ac)

ÅHard to clean/handle

ÅFewer buyers than in past

Å¦ǎƛƴƎ ŀǎ άōƛƻŦǳƳƛƎŀƴǘέ ŎǊƻǇ ƛǎ 
more costly, inconsistent

ÅFlea beetle damage getting worse!

ÅLow crop residue, shallow roots

ÅClub root risk?

PROS CONS



Full-Season Soil-Building Crops

ÅCǊƻƳ ǊŜǎŜŀǊŎƘ ǘƘŀǘ ǿŜΩǾŜ ŘƻƴŜΣ ōŜƴŜŦƛǘǎ 
from using mustard as a biofumigant crop 
are not consistent. Only seems to show 
payback on really compromised fields and 
Vert-susceptible varieties

ÅBiofumigation 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

Total
Yield

cwt/ac

Total
Defects

%
Smalls

%
> 10 oz

%
Specific
Gravity

Market.
Yield

cwt/ac

Crop
Value
$/acre

Cal Mus 452.6 0.4 10.6 11.2 1.083 404.1 5951

Radish 435.4 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

ÅField Location ς Eastern Kings
ÅNothing statistically different
ÅVariety:  Russet Burbank.  2022 crop year

Mustard cover crop after incorporation in August.



Potatoes following Brown Mustard

Å In a field with high Verticillium/nematodes and Vert-susceptible variety,
we saw response to biofumigation with both brown mustard and Caliente mustard

Å In this field, biofumigation was done immediate after a rain (adequate moisture)



Potatoes after Brown Mustard

Å2025 trial in East Prince.  Looking primarily at intercropping
Å.Ŝǎǘ ȅƛŜƭŘǎ ǿŜǊŜ ŀŦǘŜǊ ƳǳǎǘŀǊŘΧŜǾŜƴ ǘƘƻǳƎƘ ƳǳǎǘŀǊŘ ŎƻǳƭŘƴΩǘ ōŜ ƘŀǊǾŜǎǘŜŘ ŘǳŜ 

to low yield/lots of weeds
ÅCAM = Camelina (oilseed crop).  

Appears to have depressed potato yield here.



Sudangrass & Pearl Millet in Potato Rotation

ÅHigh biomass in short season

ÅForage pearl millet is non-host 
for root lesion nematodes

ÅBoth are non-hosts for 
Verticillium

ÅLarge root mass for SS, 
expands with mowing

ÅEasy management

ÅCan be underseeded

ÅLate seeding (June), field is bare 
ahead of seeding

ÅShort growing season, limited fall 
growth

ÅSeed cost

ÅWeed control

ÅLimited demand for silage/feed

PROS CONS



Do warm season grasses improve soil health?

ÅLƴ о ȅŜŀǊǎ ƻŦ [ƛǾƛƴƎ [ŀōǎ ǘǊƛŀƭǎΣ ǿŜ ŘƛŘƴΩǘ ŦƛƴŘ ǘƘŀǘ /п ƎǊŀǎǎŜǎ ǿŜǊŜ ōŜǘǘŜǊ ŀǘ ƛƳǇǊƻǾƛƴƎ ha ŀƴŘ 
soil health metrics than other forage crops.

ÅFor short rotations or when targeting Vert/nematodes, they can be a good option. Can also 
be underseeded to alfalfa/grass with success.



Pearl Millet vs Check (Clover or Timothy)

ÅNothing statistically different, but trending in right direction
ÅNematode levels lower following Pearl Millet
ÅHighest levels of Active Carbon following C4 grasses



Considerations for C4 Grasses:

ÅWait to seed until soil is > 18 C

Å²ŜΩǾŜ ǎŜŜƴ ƳƻǊŜ ȅƛŜƭŘ ǊŜǎǇƻƴǎŜ ƛƴ ǇƻǘŀǘƻŜǎ 
with forage pearl millet than SS

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

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

ÅIf underseeding, reduce seeding rate 20-25%

Å5ƻŜǎƴΩǘ ƴŜŜŘ ǘƻ ōŜ Ŧŀƭƭ ǇƭƻǿŜŘΗ

ÅMowing SS once will double root mass!



Alfalfa in Potato Rotation

ÅHigh quality cattle feed

ÅExcellent N fixer

ÅCompaction buster

ÅNot as much of a nematode 
host as other legumes

ÅDrought tolerance

ÅPerennial that will last up to 3-
4 years

ÅCan be too much N if not managed 
properly

ÅExpensive to seed ($65-$85/ac)

ÅNeeds to be terminated early to 
ensure sod breakdown

Å5ƻŜǎƴΩǘ Řƻ ǿŜƭƭ ƛƴ ǇI ғ рΦу

PROS CONS



Alfalfa in Potato Rotation:  Trial Data

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



Alfalfa in Potato Rotation:  Trial Data
Å 6 fields over 2 years 

(drought conditions).  No 
difference in yield with 50% 
N reduction following alfalfa 
(equals 80 lbs/ac)

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



Considerations for Alfalfa:

ÅNEED TO FACTOR IN A NITROGEN CREDIT
ÅLess if killed after October

ÅLess if no fall cover crop

ÅLess if poor stand/mostly grass

ÅLŦ ȅƻǳ ŘƻƴΩǘ ŦŜŜƭ ŎƻƳŦƻǊǘŀōƭŜ ǿƛǘƘ ŎǳǘǘƛƴƎ b ōȅ пл-
50 lbs/ac, back off the % of alfalfa in the forage 
mixture to 40-50% instead of 70-80%

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

Å5ƻƴΩǘ ōŜ ŀŦǊŀƛŘ ǘƻ ǎŜƭƭ ƘŀȅκǎƛƭŀƎŜΧŀǎ ƭƻƴƎ ŀǎ ȅƻǳΩǊŜ 
getting fairly compensated with $$ or manure.



Considerations for Alfalfa:

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

Å2024-2026 Regen Ag Flagship Farm Trial
ÅUnderseeded Alfalfa/Grass:  3.4 bales/acre

ÅDirected seeded Alfalfa/Grass:  6.5 bales/acre

ÅMuch more alfalfa survived in the direct-seeded treatment

ÅThis trial will be potatoes in 2026.



Multi -Species Mixtures

Å²ŜΩǾŜ ǎŜŜƴ 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.

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

ÅSome 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
Å SSudanPm = 2 species
Å CustMix = 5 species
Å ComMix = 13 species

Å No sig. diff. in potato 
yield or quality with 
more diverse mixes 
versus SS/PM

Å No sig. diff. in potato 
yield in net returns 
between rotations.

Å Board-supported trial 
with Dr. Aaron Mills, 
AAFC Charlottetown 
(2022)



Red Clover in Potato Rotation

ÅCost-effective forage option

ÅCan be frost-seeded

ÅLarge biomass with minimal 
fertility

ÅN credit (20-40 lbs/ac?)

ÅRelatively easy to terminate

ÅExcellent forage for beef cattle

ÅGrows better on low pH soil 
than alfalfa

ÅAssociated with higher levels of 
Verticillium and nematodes

ÅIn literature, associated with 
common scab prevalence

ÅBreaks down faster than alfalfa, 
higher likelihood of nitrate 
leaching without cover crops

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

PROS CONS



Clover Considerations:

ÅAnnual Clovers (Crimson, Berseem)

ÅFields destined for more Vert-resistant 
varieties of potatoes?

ÅLow pH land?

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

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



Optimizing Crop Rotation:

ÅCrop Rotation Calculator available 
on Agronomy Site. Compare 
economics of different rotation crops, 
length of rotation.
Developed by AAFC (Living Labs)
Includes two videos on how to use it.

ÅMany factors to consider, varying by 
farm and by field. Experiment with new rotation crops before committing to 
change hundreds of acres!

ÅOMAFA Publication 60 ς 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?

ÅPrevent Soil Erosion

ÅReduce N Losses from Soil

ÅBuild Soil Carbon

ÅWeed Suppression

ÅDisease Suppression

ÅFeed the Soil Microbiome

ÅIncrease Yields



Preventing Soil Erosion


