
Small-plot field experiments were conducted from 2005 to 2008 at the 

University of Minnesota Research and Outreach Centers near Lamberton 

and Waseca, MN. The purpose of these experiments was to determine 

whether the response of corn grain yield to plant population was influenced 

by planting date, row width, or hybrid relative maturity (RM). All 

experiments followed soybean on tile-drained fields with a Nicollet-

Webster clay loam soil complex. Individual plots were four 30-inch or five 

20-inch rows wide by 30 ft long. 
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With tight profit margins, it is critical that corn producers utilize best 

management practices on all of their acres in order to remain 

economically competitive. One management decision facing corn growers 

each year is seeding rate, and this decision has become increasingly 

important with the recent increases in the cost of seed. In addition, corn 

hybrids have shown increased tolerance to high plant populations over 

time. Thus, there is a need to periodically evaluate the response of corn 

grain yield to plant population for new hybrids, and to determine whether 

this response interacts with agronomic factors such as planting date, row 

width, and hybrid maturity.

Figure 2. 16,000 plants/acre (left photo) and 44,000 plants/acre (right photo) in 

20-inch rows at the eight-leaf stage. 

Figure 1. Response of corn grain yield to plant population 

for two row widths, averaged across Lamberton and 

Waseca, MN from 2005 to 2007.

Results and Discussion:

Seed

cost

($/unit)*

Corn price ($/bu)

3.00 3.50 4.00 4.50 5.00

175 33,600 34,100 34,500 34,800 35,000

200 33,100 33,700 34,100 34,400 34,700

225 32,600 33,200 33,700 34,100 34,400

250 32,100 32,800 33,400 33,800 34,100

275 31,600 32,400 33,000 33,400 33,800

300 31,100 31,900 32,600 33,100 33,500

*One unit is 80,000 seeds. Optimum plant populations do not   

include the extra seed needed for stand establishment

Table 1. Economically optimum final plant populations 

across ten experiments conducted between 2005 and 

2008 at Lamberton and Waseca, MN.
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Figure 3. Response of corn grain yield to plant population 

for two relative maturity (RM) groups, averaged across 

Lamberton and Waseca, MN in 2008. Data are averages 

over two hybrids and two row widths.

Figure 6. Response of stalk diameter to plant population, 

averaged across three planting dates at Lamberton and 

Waseca, MN in 2008.

Figure 5. Response of corn grain yield to plant population 

for three planting dates, averaged across Lamberton and 

Waseca, MN in 2008.

Figure 4. Planting date x plant population study at Morris, 

MN in 2009. On July 8, corn planted on April 22 was two 

leaf (V) stages and 8” ahead of corn planted on May 18 .

April 22 = V11, 60” May 18 = V9, 52” 

Figure 7. Response of corn grain yield to plant population 

across ten experiments conducted between 2005 and 

2008 at Lamberton and Waseca, MN.

Figure 8. Corn grain yield is a function of ears/acre, 

kernels/ear, and kernel weight. Low populations result in 

well-filled ears and large kernels, but few ears/acre. 

Introduction:

Materials and Methods:

From 2005 to 2007 at Lamberton and Waseca, the response of corn grain yield to plant 

population was evaluated in 20- and 30-inch rows for a single hybrid. The results from these 

experiments show no advantage to planting corn in narrow rows, and indicate that the 

economically optimum plant population is similar for corn planted in 20- or 30-inch rows 

(Figure1). 

In 2008, experiments at Lamberton and Waseca evaluated the response of four hybrids to 

plant population in both 20- and 30-inch rows (Figure 3). Averaged across hybrids and 

locations, yield response to plant population was similar for both row widths (p = 0.86), 

supporting the results from 2005 to 2007 (Figure 1). Of the four hybrids evaluated in 2008, 

two had a RM rating of 94 and 96 days, while the other two hybrids had a RM rating of 102 

days. The response of corn grain yield to plant population differed among maturity groups 

(Figure 3). Across locations and row widths, the economically optimum final plant population 

based on a seed cost of $250/80,000 seeds and a corn price of $3.50/bu was 34,300 

plants/acre for the 94- to 96-day hybrids and 34,300 plants/acre for the 102-day hybrids. 

Planting date has a major influence on crop growth and yield (Figures 4 and 5), but the 

results from 2008 at Lamberton and Waseca show that the response of corn grain yield to 

plant population was not affected by planting date (Figure 5). While yields remained relatively 

stable at populations above the economic optimum (31,300 to 31,800 plants/acre), stalks 

became thinner as population increased, indicating an greater risk for stalk lodging.

The response of corn grain yield to plant population across all ten experiments is shown in 

Figure 7. The corresponding economically optimum final plant populations for various seed 

costs and corn prices are listed in Table 1.

Plant populations were established by over-seeding, followed by hand-thinning to the 

desired final plant population at the fifth-leaf stage. Soil fertility was kept at non-limiting 

levels and weeds were controlled with herbicides and hand-weeding. Corn grain yield and 

harvest moisture were determined by harvesting the entire length of the center two or three 

rows of each plot with a plot combine. Yield from all experiments was adjusted to 15% 

moisture. Data were analyzed using the MIXED procedure of SAS at     = 0.1.

Row width x population: p = 0.98 Maturity group x population: p = 0.07

Planting date x population: p = 0.99


