
Perennial cereal rye: Experience and research 
results from Denmark

Jordbruksverket FoU-dagarna
11-12 November 2026, online

Virginia (Gina) Nichols, tenure-track assistant professor

Emma Randahl-Beltran, Anders Nielsen, Cecilie Anker Johnstad-Møller, Claus Krough Madsen



2
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
2



Motivation

The experiment

Results



Motivation

The experiment

Results



5
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5



6
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6



7
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
7



8
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor

(crop regrows…)



9
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
9



Motivation

The experiment

Results



Motivation

The experiment

Housekeeping

Getting multiple 
grain yields is 
challenging…



Motivation

The experiment

Results

…simply 
breeding for 

regrowth is likely 
easier.



Motivation

The experiment

Results



14
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor



15
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor

Has the highest 
grain yield 
potential



16
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
1
6

Perennial rye
Secale strictum x 
 S. cereale

Secale cereale

Perennial 
cereal rye

?

1960s



17
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor

Secale cereale

Perennial 
cereal rye

?

1960s

1
7

Perennial rye
Secale strictum x 
 S. cereale Likely Petkus II, an 

old (very) popular 
variety
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• What is the yield potential of perennial rye as compared to modern annual 
rye in Denmark?

• Is weed suppression compromised in the perennial rye crop compared to 
annual rye?

• Can the perennial rye fall regrowth offer additional environmental or 
agronomic value?

1
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Research questions
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• Inversion tillage used for plot preparation
• 160 kg N ha-1* 
• Split application, 70 kg N ha-1 in March, 90 kg N ha-1 in late April

• Planting target of 300 plants m-2
• Used growth regulators
• Had treatments both with and without the use of herbicides

*This is likely not necessary for the perennial rye

2
6

General management



27
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
2
7

2024 2025 2026 2027

Emma Randahl-Beltran



28
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
2
8

2024 2025 2026 2027

Weeds
Vegetation

Nitrate leaching

Weeds

Nitrate leaching

Vegetation

Weeds

Nitrate leaching

Vegetation

Emma Randahl-Beltran



Motivation

The experiment

Results



Motivation

The experiment

Results

Two years of 
yield data,

one season of 
weed/nitrate 
leaching data



Motivation

The experiment

Results



32
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
3
2

In the fall

Grain yields

Nitrate leaching

Fall biomass

Weeds

Emma Randahl-Beltran



33
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
3
3

In the fall

Grain yields

Nitrate leaching

Fall biomass

Weeds

Emma Randahl-Beltran



34
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
3
4

Yields

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



35
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
3
5

Yields

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



36
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
3
6

Yields

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



37
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
3
7

Yields

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



38
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
3
8

Grain yields



39
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
3
9

Yields

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



40
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
4
0

In the fall

Nitrate leaching

Fall biomass

Weeds

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



41
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
4
1

In the fall

Nitrate leaching

Fall biomass

Weeds

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



42
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
4
2

Weeds -

Emma Randahl-Beltran



43
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
4
3

Weeds – WITH  herbicides

Emma Randahl-Beltran



44
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
4
4

Weeds – WITH  herbicides

Emma Randahl-Beltran

Weed 
biomass 
(kg ha-1)

Annual Perennial Annual Perennial



45
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
4
5

Weeds – WITH  herbicides

Emma Randahl-Beltran

Weed 
biomass 
(kg ha-1)

Annual Perennial Annual Perennial



46
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor

Annual Perennial Annual Perennial
4
6

Weeds – WITH  herbicides

Emma Randahl-Beltran

Weed 
biomass 
(kg ha-1)



47
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
4
7

Weeds - WITHOUT  herbicides

Emma Randahl-Beltran



48
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
4
8

Weeds - WITHOUT  herbicides

Emma Randahl-Beltran

Weed 
biomass 
(kg ha-1)

Annual Perennial Annual Perennial



49
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
4
9

Weeds - WITHOUT  herbicides

Emma Randahl-Beltran

Weed 
biomass 
(kg ha-1)

Annual Perennial Annual Perennial



50
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor

Annual Perennial Annual Perennial
5
0

Weeds - WITHOUT  herbicides

Emma Randahl-Beltran

Weed 
biomass 
(kg ha-1)



51
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5
1

In the fall

Nitrate leaching

Fall biomass

Weeds

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



52
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5
2

In the fall

Nitrate leaching

Fall biomass

Weeds
Weed suppression is 
not compromised in 
perennial rye

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



53
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5
3

In the fall

Nitrate leaching

Fall biomass

Weeds
Weed suppression is 
not compromised in 
perennial rye

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



54
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5
4

Fall biomass

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



55
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5
5

Fall biomass

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



56
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5
6

Fall biomass

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



57
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5
7

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller

Fall biomass



58
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5
8

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller

Fall biomass



59
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
5
9

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller

Fall biomass



60
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
0

Fall biomass

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



61
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
1

Fall biomass

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



62
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
2

Fall biomass

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



63
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
3

Fall biomass

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



64
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
4



65
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
5

Fall biomass

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



66
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
6

Fall biomass
Annual volunteers > 
perennial regrowth

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



67
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
7

Fall biomass

Perennial regrowth 
suppressed weeds…

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



68
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
8

Fall biomass

Perennial regrowth 
suppressed weeds…

…and maybe also the 
cover crop.

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



69
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
6
9

In the fall

Nitrate leaching

Fall biomass

Weeds
Weed suppression is 
not compromised in 
perennial rye

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



70
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
7
0

In the fall

Nitrate leaching

Fall biomass

Regrowth is not as 
good as a cover 
crop

Weeds
Weed suppression is 
not compromised in 
perennial rye

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



71
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
7
1

In the fall

Nitrate leaching

Fall biomass

Regrowth is not as 
good as a cover 
crop

Weeds
Weed suppression is 
not compromised in 
perennial rye

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



72
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
7
2

Nitrate leaching

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



73
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
7
3

Fall biomass rankings

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



74
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
7
4

Nitrate leaching

Emma Randahl-Beltran, Anders Nielsen, Cecilie Johnstad-Møller



75
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
7
5

In the fall

Nitrate leaching

Fall biomass

Regrowth is not as 
good as a cover 
crop

Weeds
Weed suppression is 
not compromised in 
perennial rye

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



76
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
7
6

In the fall

Nitrate leaching

Regrowth is not as good as a 
cover crop

Fall biomass

Regrowth is not as 
good as a cover 
crop

Weeds
Weed suppression is 
not compromised in 
perennial rye

Emma Randahl-Beltran

Grain yields
Perennial rye yields ~ 4 Mg/ha



77
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor
7
7

Emma Randahl-Beltran,

One season’s worth of 
data…



Motivation

The experiment

Results



79
FoU-dagarna

11-12 November 2026

Virginia (Gina) Nichols

Tenure-track assistant professor

• What is the yield potential of perennial rye as compared to modern annual 
rye in Denmark? 

• Is weed suppression compromised in the perennial rye crop compared to 
annual rye? 

• Can the perennial rye fall regrowth offer additional environmental or 
agronomic value?
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• What is the yield potential of perennial rye as compared to modern annual 
rye in Denmark? Half the grain yields, 1.5x straw yields

• Is weed suppression compromised in the perennial rye crop compared to 
annual rye? Equal to or better weed suppression

• Can the perennial rye fall regrowth offer additional environmental or 
agronomic value? There is no evidence for that.

8
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Research questions
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• One perennial spring wheat line tested in 
2026

• Yielded around 1 Mg ha-1 in grain

• Had very good regrowth

• Harvested ~1 Mg ha-1 of forage in October

• Just planted a perennial winter wheat
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• Perennial cereal rye may not be a good candidate for implementation in an 
annual rotation as a self-cover cropping system.

• Perennial rye may offer more value when grown for two or more years

• Perennial wheat lines may be better ‘self-cover croppers’
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My take-aways
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Thank you for listening!
gina.nichols@agro.au.dk
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