
 
2-Yield loss because planting delay across MN: Impact of maturity rate adjustment. 

● Four experiments were conducted in four locations across MN (Grand Rapids, 
Crookston, St. Paul, and Waseca. 

● Samples were processed and data analysis is in an advanced stage.  
● We were able to estimate the potential yield loss per day in delay in planting date. 
● We were able to estimate the effect of the maturity rate on the yield potential.  
● We validated a crop simulation models in order to extend these results to other field 

conditions (fig 1). 
 
This project aimed to explore the significance of planting dates in determining soybean yield 
among Minnesota farmers. Through the presentation of locally generated and modeled data, we 
are trying to underscore the importance of early planting, address the risks associated with 
replanting, and examine the impact of water stress on planting date decisions. 
 
The Impact of Planting Date on Yield: 
Early planting offers a distinct advantage, resulting in higher yields compared to delayed 
planting. This advantage is attributed to resource capture and utilization. As planting is delayed 
from the earliest possible date, the more critical reproductive stages are shortened and exposed 
to a reduced incident radiation (Figure 1a), resulting in reduced radiation capture. Temperatures 
during these stages are also lower as we delay planting that in turn reduces the efficiency to 
transform radiation in growth. Consequently, as we delay planting date, both reduced radiation 
and efficiency in radiation utilization impact crop growth during these critical stages, affecting 
yield. According to these concepts this project is allowing us to estimate the effect of planting 
date on yield. Data from one season allowed us to calibrate a model, so now we can estimate 
average planting date effects for the 2000-2023 period in Figure 1b. A progressive yield loss is 
observed, with reductions ranging from 0.4  bushel per acre per day of planting delay during 
May to 1.0  bushel per acre per day of planting delay during June. For instance, a 10-day delay 
in May may result in a yield depression close to 4 bushel per acre, while the same delay in June 
may lead to a 10 bushel per acre yield depression. In this way, advancing planting dates can 
increases yield without any extra cost.  
 
 

 



Figure 1: a) Schematic representation of the impact of planting dates on resource capture and utilization. 
Illustrating how the duration of the reproductive stages (orange) is shortened and the crop is exposed to 
lower radiation and temperature as planting is delayed throughout the season, departing from the earliest 
planting date. b) Relationship between modeled potential soybean yield (yield under no water, nutrient, or 
pest limitations) and planting date for St. Paul, MN. Cropgro (DSSAT) validated with local data (mean 
absolute error=2.4 bu ac-1) was used to simulate planting date effect from 2000 to 2023; the average (line) 
and the standard deviation (shadow) are presented. During May, each day of delay resulted in an average 
of 0.4 bu per acre per day of planting delay; this yield depression increased to 1 bu per acre per day during 
June. 
 
Considerations for Risk Management: 
This project also generated data to assess risk for different systems. While early planting offers 
yield advantages, it's crucial to assess potential risks such as frost events or adverse soil 
conditions affecting crop establishment, which may necessitate replanting. For instance, 
advancing the planting date by a week in early May (Figure 2) could lead to almost a 3 bu/ac 
yield increase (7 days x 0.4 bu/ac day = 2.8 bu/ac). However, if replanting is required due to 
poor stand conditions and occurs three weeks after planting, a yield loss close to 6 bu/ac is 
expected compared to a farmer who did not advance the planting date (14 days x 0.4 bu/ac day 
= 5.6 bu/ac). Replanting also incurs additional costs, including seed and labor expenses, which 
may amount to up to 7 bu/ac. Thus, while early planting is advantageous, it's crucial to mitigate 
the risk of conditions that lead to poor stands and replanting to avoid a yield loss that can even 
exceed the initial intended advantage. 
 

 
Figure 2: Hypothetical effect of different planting/re-replanting scenarios on yield, considering the 
expected depression in yield estimated for Figure 1b (0.4 bushels per acre per day of delay in planting 
date during May).  
 
Addressing Water Stress: 
It is important to acknowledge that planting date effects may vary under conditions of water 
stress. While radiation and temperature play pivotal roles in yield determination in the absence 
of stress, water stress emerges as a crucial factor under low water availability conditions. To 
illustrate this point, we can utilize the data generated by the project at Waseca (2023 season), 
characterized by reduced rainfall and evident water stress. Despite variation in planting dates, 
no significant differences in yield were observed, highlighting the overriding influence of water 
availability on soybean yield under such environmental conditions. 
 



 
Figure 3: a) Historic (hist) and 2023 season monthly rains at Waseca, indicating a relatively low amount 
of precipitation for June, July, and August in 2023, which is in accordance with the observed water stress 
symptoms by soybean. b) Soybean yield for three planting dates at Waseca (Southern Research and 
Outreach Center) during 2023. Each bar shows the average of four replications. No differences in soybean 
yield were found among planting dates. 
 
So far. this project allowed us to assess the importance of soybean planting dates for farmers 
in Minnesota. Early planting offers distinct yield advantages but necessitates careful 
consideration of associated risks, particularly under conditions of water stress. By 
understanding the interplay between planting dates, radiation, temperature, and water 
availability, farmers can make informed decisions to optimize soybean yield and ensure 
sustainable agricultural practices for the future. 
 
 


