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Introduction: 
 

Many Missouri farmers find their profit margins being squeezed by increasing cash 
rental rates and high fertilizer costs. Summarization of soil samples submitted to the 
University of Missouri Soil Testing Laboratory by Lincoln County farmers in 2006 
document that 34% of samples had low to very low P supplying power and 28% of K 
samples had low to very low supplying power.  With rapidly increasing cash rents 
and low water holding capacity of claypan soils limiting yields during dry years, 
farmers are looking to intensively cut input costs. 
 
As a result, farmers are looking for methods to reduce fertilizer costs while 
maintaining yields.  Popular press and extension research publications from northern 
and high plain states have shown that banding fertilizer can reduce fertilizer 
application rates while maintaining yields.  While banding systems have research 
data from these production areas, there is little Missouri data on the results of such 
an approach. Many of the existing studies were conducted on high testing P and K 
soils with greater water holding capacity than the upland claypan soils in eastern and 
central Missouri. In addition, with current variable rate technology, it’s routine for 
farmers to broadcast apply two years of P and K fertilizer for a corn-soybean 
rotation.  Missouri farmers and dealers want to continue the practice of a two-year 
fertilizer application system. 
  
The objectives of this study are: 

1. Determine if banded phosphorus and potassium at planting can provide a 
yield response. 

2. Determine if banding phosphorus and potassium can allow for a reduction in 
fertilizer rates. 

3. Evaluate precision farming practices for their usefulness in this type of 
system. 

 

Methods and Materials: 
 
The 40 acre field selected for this study is typical of east central Missouri, consisting 
predominately of a gently rolling Mexico silt loam soil. Management of the field has 
been a no-till rotation of corn and soybeans and broadcast applications of P and K 
with liquid N applied at planting for corn.  The field was grid sampled on one-acre 
grids in March. Composite data based on GPS reference grid points was used to 
calculate treatment fertilizer rates.   Whole field fertility characteristics consist of soil 
pHs 6.7, P1 level of 41lb/A and K level of 274 lb/A.  Eighteen acres of the field were 
selected for replicated plot area.  The soil fertility characteristics in the plot area 
consist of pHs 6.7, P1 32 lb/A and K 208lb/A.   
 



Taking into account current management techniques and the objectives of the study, 
four treatments were selected.  They are: no application of P or K, broadcast 
applications of P and K based upon field composite soil test results, banded 
application of P and K broadcast rate, one-half rate of P and K broadcast rate. 
 
The treatment design is a randomized complete block.  Each treatment was twelve 
rows in size with the middle six rows harvested to insure no influence from 
neighboring treatments.  The harvested six rows were approximately .5 acres in 
size. 
 
Equipment used for planting soybeans in 2008 was an IH 800 air planter in 30 in. 
row spacing.    Targeted planting rate was 160,000 seed/A of a late group III, planted 
on June 12 using a no-till system.  Soybeans rows were planted in proximity to the 
fertilizer band established in 2007 when corn was planted.  Targeted row location 
was to be within 4 in. of the initial fertilizer band.  This was accomplished, using RTK 
quality autosteer mounted on the planting tractor.  Table 1 is the fertilizer rates 
applied in 2007, with the 2008 soybeans being the second year of crop removal.  
 
Table 1.  Fertilizer amounts applied by treatment in lb/A. 2007. 

Treatment Nitrogen Sources P2O5 K2O 

 UAN Urea DAP   

0  P and K 70 45 0 0 0 

Broadcast P 
and K 

70 45 0 115 130 

   1 X Band 70 0 45 115 130 

0.5 X Band 92 0 23 58 65 

 
Broadcast fertilizer application was applied the day after planting using a 
conventional cart with a 40 ft. spread pattern.  UAN was applied with a liquid 
applicator after planting for the 0.5 X band treatment to equalize N rate. 
 
Harvest was conducted on October 20, 2008 with an Ag Leader PF 3000 yield 
monitor attached to a receiver for yield mapping and data collection.  The middle six 
rows of each twelve row plot were harvested.  Prior to harvesting of the plots a 
calibration load was harvested.  The harvested area for the calibration load was 
similar in yield to the plots, harvested at the same flow rate as the plots.  Each 
treatment was collected as an individual load for analysis.   
 

Observations and Results: 
 
The 2008 growing season for east central Missouri was challenging to a continuous 
wet period that extended from early spring into early summer.  This prevented timely 
planting of the soybean crop, resulting in a delay in planting until June 12.  Planting 
conditions were damp, with small areas still wet.   The plots were scouted during the 
growing season for weeds, insects and diseases.  Minor pest problems were found 
during the growing season. In August soybean aphids were detected, but were 
controlled by beneficial insects.  Early and season long weed control were excellent.  
After planting, growing conditions were excellent with mild temperatures and timely 
rainfalls.  Overall the area received over 17 in. above normal rainfall amounts for the 



year.  Harvest conditions were good with little lodging.  Harvest population was 
105,000 and an average moisture content of plots harvested was12.8%.  
 
The plot treatment yields ranged from 50.9 – 61.8 bu/A, with the mean being 54 
bu/A.  There was no significant difference in treatments at the 5% probability level.  
Analysis of yields across different soil pH, P and K levels in the field was also done 
with no statistical difference detected across the various soil fertility levels measured 
by the grid soil sampling conducted in 2007.  
 
Table 2.  Results of Yield Analysis 

 Replications 
Treatment 1 2 3 4 Trt Mean 

0 53.1 51.9 55.3 55.8 54.0 
0.5 54.0 53.5 50.6 61.8 55.0 

1 54.6 51.2 52.2 54.4 53.1 
Broadcast 53.7 50.9 51.6 54.5 53.7 

Rep Mean 53.9 51.9 52.4 56.6 54.0 

 No significant treatment differences (P=0.05) 
 

Table 3.  K classes across all replications and treatments. 

No. Observations K Levels Yield 

16 Low 54.9 

16 Medium 53.7 

13 High 51.1 

 

Table 4.  P classes across all replications and treatments. 

No. Observations P Levels Yield 

16 Low 54.2 

16 Medium 53.0 

7 High 54.6 

 

Table 5.  pHs classes across all replications and treatments. 

No. Observations pH Level Yield 

14 Low 52.7 

16 High 54.9 

 
Objectives for 2009: 
 
Corn will be planted in 2009 in the same blocks and fertilizer application system as 
used in 2007.  After harvest of 2009, grid soil sampling on one acre grids will be 
done to measure possible soil fertility changes that may occur due to the different 
fertilizer strategies used in the study.  This data along with yield data will be 
compiled into a final report addressing the four fertilizer strategies used. 


