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On-Farm Evaluation of Corn Plant Population and Hybrid Maturity 
in West-Central Minnesota

   Location:  Ashby (Grant County) - Jon Nelson’s farm 
   Previous Crop:  Sunflower
   Tillage:   Salford RTS in fall, followed by anhydrous applicator,   
      field cultivator, and flex-coil packer in spring. 
   Fertilizer:   150 lb N/ac + 5 gal. 9-18-9-17S + zinc in furrow at 
      planting
   Planter:  16-row John Deere 1790 variable-rate planter
   Row Width:  30 inches
   Planting Date:  6 May 2009  
   Hybrids:  Pioneer 39N96 (89-day) and P9494XR (94-day) 
      - both HXX, LL, RR2

Purpose of Study:
   To evaluate corn response to seeding rate in west-central Minnesota using field-scale equipment, and to 
determine whether this response differed between hybrids with differing maturity. 

Research Methods: 
   The experimental design was a split plot arrangement in a randomized complete block with three replica-
tions. Main plots were two hybrids and subplots were six seeding rates planted with a variable-rate planter. 
Subplots were eight rows wide by 700 feet long. Corn was harvested on November 17, 2009. Grain was 
weighed in a calibrated weigh wagon, and grain moisture was determined from a grain analysis computer. 
Yields were adjusted to 15% moisture. Data were analyzed at the 5% probability level.

Table 1. Corn response to seeding rate at Ashby in 2009.

Pioneer 39N96 (89-day RM) Pioneer 9494XR (94-day RM)
Seeding rate 
(seeds/A)

Final stand 
(plants/A)

Grain yield 
(bu/A)

Grain moisture 
at harvest (%)

Final stand 
(plants/A)

Grain yield 
(bu/A)

Grain moisture 
at harvest (%)

20,500 18,700 152 24.2 20,000 156 25.9
25,500 23,600 159 24.5 24,600 161 26.5
30,500 27,000 156 23.4 29,200 158 26.4
35,500 30,900 166 23.5 33,500 167 25.3
40,500 36,500 170 23.6 37,000 165 26.7
45,500 41,200 180 24.5 42,300 172 25.9
LSD (0.05) --- 9 NS* --- 6 NS
* NS, not significant at the 0.05 probability level.

Thanks to Jon Nelson for planting, maintaining, and harvesting 
these plots, and to Steve Fitz of Red River Marketing for donating 
seed and helping with harvest.

For Additional Information:
Jeff Coulter, U of M Extension Corn Agronomist

Doug Holen, U of M Extension Educator
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On-Farm Evaluation of Corn Plant Population and Hybrid  
Maturity in West-Central Minnesota (continued)

Results:
  •  Total rainfall amounts at this location in July, August, and September were 1.53, 1.28, and 1.40 inches, 
respectively.
  •  Barrenness (percentage of plants without harvestable ears) was rare, even with the high seeding rates. 
Barrenness averaged 0.33% across hybrids and seeding rates.  
  •  Plants with two harvestable ears was rare. Averaged across hybrids, 2.6, 0.9, and 0.6% of the plants had 
two harvestable ears at the 20,500, 25,500, and 30,500 seeds/A seeding rates, respectively. At seeding rates 
above 30,500 seeds/A, the percentage of plants with two harvestable ears was essentially zero.
  •  Stalk lodging at the time of harvest was less than 0.5% for all seeding rates for both hybrids.
  •  Corn grain yield was not statistically different between hybrids, and averaged 164 bu/ac for 39N96 and 
163 bu/ac for P9494XR.
  •  Grain yield increased as seeding rate increased, and this was consistent between hybrids  (Table 1).       
Averaged across hybrids, grain yield increased linearly from 152 to 175 bu/ac as the final stand increased 
from 17,950 to 43,120 plants/ac (Figure 1). This is an averaged increase of 0.9 bu/ac for each additional 
1,000 plants/ac. Assuming $225/bag of seed and 5% over-seeding, it costs $2.95/ac to increase the final 
stand by 1,000 plants/ac.

Conclusion:
The fact that corn grain yield increased linearly as final plant population increased was unexpected. Research 
from multiple small-plot experiments conducted in southern Minnesota by the University of Minnesota indicate 
that grain yield is typically maximized at 36,000 plants/ac, but that economically optimum final stands are 
between 32,000 and 34,000 plants/ac (www.extension.umn.edu/distribution/cropsystems/M1244.html).  
Additional on-farm research is needed.

Figure 1. Response of corn grain yield to final plant population at Ashby in 2009 averaged across 
                two hybrids.
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