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Introduction  
Relay intercropping is an intensive cropping system that produces three crops over the course of two years. The relay intercropping 
system, although more intensive, is designed to enhance soil health, reduce nutrient losses, and increase productivity and profitability. 
The objectives of this study are to identify and establish agronomic best management practices recommendations for relay intercropping 
systems to achieve soil health, nutrient reduction, productivity, and profitability goals. 

Materials and Methods
This study was conducted at two ISU research farms, where cereal rye intercropping occurred by seeding the cereal rye in the fall, 
planting the soybeans in May, harvesting the cereal rye in July, and harvesting the soybeans in the fall. Two trials were conducted at each 
site: one was focused on the cereal rye phase with cereal rye treatments as cereal rye varieties (hybrid vs open-pollinated), seeding rates 
(25, 50, 75 lbs. ac-1), and planting windows (early October vs late October). The soybean phase included different varieties (well-adapted 
vs. +0.5 MG), seeding rates (90k, 120k, 150k), and growth traits (bushy vs. upright). 

Key Takeaways
•	 Cereal rye (Figure 1)

	{ No cereal rye yield data is collected for Nashua in 2025 (yields were exceptionally low). 

	{ The hybrid cereal rye was higher yielding in 2 of  3 site-years compared to open pollinated cereal rye. Caution should be factor in with 
hybrid cereal rye because it has a much higher purchase price. 

	{ In 2 of 3 site-years, early planted (early October) was higher yielding than late planted (late October/early November). 

	{ Cereal rye seeding rate was not significant in 2 of 3 site-years. In Crawfordville 2025 the higher, 75 lb seed/acre was the highest 
yielding. Seeding costs can be controlled by seeding 50 or even 25 lb seed/acre. A lower seeding rate is higher yielding when planted 
in early October. 

•	 Soybean (Figure 2)

	{ Bushy compared to upright soybean architecture did not result in a significant yield difference. This is confirmed in other soybean 
management trials. 

	{ In 3 of 4 site-years, planting a later MG (0.5 to 1.0 maturity later than well adapted) result in greater soybean yield. 

	{ Soybean seeding rate was significantly different in 3 of 4 site-years; is those sites, 120,000 seeds/acre was higher yielding than 90,000 
seeds/acre. And in 1 site-year, 120,000 seeds/acre was higher yielding than 150,000 seeds/acre.
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Figure 2. Soybean grain yields in relay intercropping with soybean into cereal rye at Crawfordsville (C) and Nashua (N) in 2024 (’24) and 
2025 (’25). Left is mean soybean yield for bushy versus upright plant architecture. Center is mean yield for normal, well adapted maturity 
selection versus late adapted maturity selection. And right is a seeding rate comparison with 90,000; 120,000; and 150,000 seeds/acre

Figure 1. Cereal rye grain yields in relay intercropping with soybean into cereal rye at Crawfordsville (C) and Nashua (N) in 2024 (’24) and 
2025 (’25). Left is mean cereal rye yield for Receptor (hybrid cereal rye; H) and Danko (open pollinated cereal rye; OP). Center is mean 
yield for early versus late planted. And right is a seeding rate comparison with 25, 50, and 75 lb seed/acre.

Table 1. Management information for the rye phase of the rye and soybean relay trials in Crawfordsville and Nashua in 2024 and 2025.

Nashua 2025 Nashua 2024 Crawfordsville 2025 Crawfordsville 2024

Previous crop corn corn corn corn

Rye drilling date per protocol per protocol per protocol per protocol

Seeding rate per protocol per protocol per protocol per protocol

Replications 4 4 4 4

Fertilizer applied
62.5 lbs DAP (18-46-0) + 

312.5 lbs potash (0-0-60) on 
10/29/2024

126.5 lbs TSP (58.2 P205) + 
260.6 lbs potash (0-0-60) + 

156.3 K20

50 lbs of urea treated with 
stabilizer

50 lbs of urea treated with 
stabilizer

Tillage no-tillage no-tillage no-tillage no-tillage

Soy planting date 04/17/2025 05/14/2024 04/14/2025 04/16/2024

Row spacing 30 inches 30 inches 30 inches 30 inches

Seeding rate 140,000/ac 140,000/ac 140,000/ac 140,000/ac

Variety Asgrow 30XF2 Asgrow 23XF2 Asgrow 25XF3 Asgrow 29FS3

Rye harvest date 07/15/2025 07/11/2024 07/15/2025 07/02/2024

Soy harvest date 10/03/2025 09/26/2024 10/03/2025 10/19/2024

Harvested plot size 12.5ft by 50 ft 12.5ft by 50 ft 15ft by 60 ft 15ft by 60 ft

Table 2. Management information for the soybean phase of the rye and soybean relay trials in Crawfordsville and Nashua in 2024 and 2025.

Nashua 2025 Nashua 2024 Crawfordsville 2025 Crawfordsville 2024

Previous crop corn corn corn corn

Rye drilling date 10/31/2024 10/10/2023 10/29/2024 10/06/2023

Seeding rate 50 lbs/ac 50 lbs/ac 50 lbs/ac 50 lbs/ac

Replications 4 4 4 4

Fertilizer applied 62.5 lbs DAP (18-46-0) 312.5 lbs 
potash (0-0-60) on 10/29/2024

126.5 lbs TSP (58.2 P205) + 
260.6 lbs potash (0-0-60) + 

156.3 K20

50 lbs of urea treated with 
stabilizer

50 lbs of urea treated with 
stabilizer

Tillage no-tillage no-tillage no-tillage no-tillage

Soy planting date 04/17/2025 05/14/2024 04/14/2025 04/16/2024

Row spacing 30 inches 30 inches 30 inches 30 inches

Seeding rate per protocol per protocol per protocol per protocol

Variety per protocol per protocol per protocol per protocol

Rye harvest date 07/15/2025 07/11/2024 07/15/2025 07/02/2024

Soy harvest date 10/03/2025 09/30/2024 10/03/2025 10/09/2024

Harvested plot size 12.5ft by 50 ft 12.5ft by 50 ft 15ft by 60 ft 15ft by 60 ft


