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Silage corn-alfalfa rotation
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introduction
Corn Row Spacing
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Twin-row spacings

- Increase light penetration 
- Reduced impact on corn yield 

relative to 30 in;

Standard 30 inches Reduced row spacing

- Corn yield potential;
- Competition with 
interseeded crops.



Research gaps and objectives
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Research gaps:
• Limited evaluation of silage corn row 

spacings; 
• Limited understanding of corn row 

spacing effects in alfalfa interseeding;

Research objectives:
• Evaluate the effects of corn row spacing on 

interseeded alfalfa establishment and 
productivity.

• Determine the effects of corn row spacing 
and interseeding on corn canopy 
development and silage yield.



Material & methods

6

Standard 30 in Narrow 15 in

30 in 15 in

7.5 in
7.5 in

Split-plot design

Main plot effect: 
5 different corn 

row spacings

Subplot effect: 
2 Cropping 
systems:

Corn-alfalfa 
interseeding

Solo-seeded corn



Material & methods
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Measurements
Photosynthetically Active Radiation (PAR)

Relative Light Penetration (RLP %) =

- Alfalfa stand density in 0.46m² (5ft²) per plot after corn harvest 
- Corn silage and alfalfa dry matter yield from center rows (~ 25 m²)
- Nitrogen banded next to corn rows 200 kg ha-1

Material & methods
USDA Dairy Forage Research Center (Prairie du Sac, WI)
Corn + alfalfa planting: 05/15/25 | 80,000 plants ha-1; 18 kg ha-1

Corn harvest: 09/26/25
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Prairie du Sac

PAR reaching the understory

Total incoming PAR
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Relative Light 
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Alfalfa 1st cut yield
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Relative light penetration
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Alfalfa Survival

60.3
b

62.8
b

73.0
ab

77.5
ab

99.5
a

0

10

20

30

40

50

60

70

80

90

100

15 in 30 in 40/20 twin 45/15 twin 50/10 twin

St
an

d 
D

en
si

ty
 (p

la
nt

 m
-²)

Stand Density Post Corn Harvest by Corn Row Spacing

11

Spacing effect (p < 0.01**)



Alfalfa 1st cut Yield
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Spacing effect (p < 0.05*)
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no statistical effect on yield

-11% -3% -6% -1%
-10%

Marginal spacing effect p = 0.093

22.1 a

20.8 b

0 5 10 15 20

Solo-seeded

Interseeded

Silage C orn Yield (t DM ha-¹ ) 

-5.9%

Cropping system effect (p < 0.001***)
Solo-s eeded vs  Inters eeded C orn Yield

Relatively high average silage yield 
(21.4 t DM ha⁻¹) 

• Growing conditions
• Agronomic practices

• N banding, N rate



• 15 and 30-in: Rapid canopy closure, limited alfalfa performance;
• 40/20 and 45/15-in: Delayed canopy closure, best balance 

between corn yield and alfalfa performance;
• 50/10-in: Greatest light availability; highest alfalfa establishment 

and yield; reduced corn yield.*

Future directions
• Validate across environments and growing seasons. 
• Evaluate long-term alfalfa persistence and forage production. 
• Assess milk production per hectare.
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conclusions
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Material & methods

19

40 / 20 in twin-row 45 / 15 in twin-row 50 / 10 in twin-row
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Material & methods
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Analysis: Mixed-model ANOVA in RStudio
Fixed effects: spacing, cropping system, stage; Random: replication. 
α = 0.05 (* indicates significant effects)

Most interseeding studies have evaluated ultra-wide (60-in) row spacing, leaving other alternatives largely unexplored.



Relative light penetration
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Interaction corn stage x cropping system (p<0.001***)
a

b

no cropping system effect

• Interseeding
delayed corn 
development.

• No longer 
differentiation 
after corn V12 
stage



Defoliation & leaf health

P>0.05
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Stage effect (p<0.001**)
No spacing effect (p>0.05)



Ground cover
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Interaction 
stage x spacing (p<0.001***)

a

b

no spacing effect



Corn SILAGE yield
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Interseeded corn silage yield across row spacings
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Solo-seeded corn silage yield across row spacings
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Strong cropping system effect (p < 0.001***)
Marginal spacing effect p = 0.093
Marginal interaction effect p = 0.09
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