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Estimating Soil Water for VRA 
Corn Seeding

Presentation for KARA Conference
January 25 and 26, 2006

McPherson, Kansas
Dietrich Kastens dietrich@kastensinc.com

Statement of Problem

• In NW Kansas, water (soil water and in-
season rainfall) is the most limiting factor 
in corn production.

• Spatial differences in available soil water 
as measured with a 6’ ball rod indicate 
potential exists to improve corn production 
economics through VRA of seed.
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Project Objectives

• Map the spatial distribution and density of 
crop residue using a GreenSeeker device.

• Build upon work completed last year 
regarding the site-specific estimation of 
soil water using Veris EC data.

• Evaluate the value of soil water and in-
season rainfall to corn production

GreenSeeker

• A 30’ patch cord was purchased and the 
GreenSeeker handheld was attached to the front 
weight bracket on the tractor

• the GreenSeeker device was tested during 
wheat topdressing.  It malfunctioned and was 
sent to California for repair.

• Upon return, it did not function correctly for corn
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NDVI Problems at KKGreen May, 2005 corn planting

Database Compilation

• Soil Sampling (6’ ball rod data)

• April Veris EC data

• Planting

• Harvest

• Prism
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Work Database

• As the soil sampling was the least dense 
dataset, all points that contained a physical 
measure of soil moisture (as measured with a 6’ 
ball rod) were kept for analysis

• These points were placed in a 1ac framework 
and all other data were aggregated using a 90’ 
radius Circle the Point procedure. *60’ grid yield 
from MPGM were used for harvest information.

Average of FINAL_YIELD60GRHYBRID
AV7101R2 NC2919 NC2919 NC3701rr NC3701rr NC3902 NC3902 NC4491C PIO33B51 PIO33B51 PIO33B51P PIO33B51P PIO34N43 PIO34N43 PIO35P12

LOCATION SOILMOISTUKu Ke Uc 193KB Ku Ke Uc Ke Ke Uc Ke Uc Ke Uc Ke
HKbehindHouse 48 102.60

72 126.60
HorNEofKHpasture 36 81.90

48 72.53
60 80.36 91.55
72 85.02 95.78 100.69

HorRanch_draw 36 78.53
72 109.54 88.04

K_KGreen 36 78.83 105.14
48 88.89
60 120.02
72 114.97 103.61 116.77

K_KPivotW 36 122.39 112.25
60 113.44 91.48
72 119.77 110.82

K_KSolko 24 96.40
36 86.68
48 87.78
72 86.92

KopNe 36 76.29
48 66.70
60 103.17 115.42
72 112.67 97.34 115.63

KopOilPatch 24 70.82
72 100.80

KopPasture 36 79.70
60 89.32
72 91.70

MostMiddle 72 121.44 117.75
PeteHermEast 72 105.61 95.14 115.38
WalshN 24 85.98

36 90.32
72 99.90

Grand Total 102.93 91.88 79.70 103.61 110.73 104.14 101.39 94.57 95.26 119.77 110.99 100.69 108.29 115.63 102.17
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Results

• Yield = -99.5+3.12*SWM1+12.41*ActPCP

• Where SWM1 = Soil water estimate from 6’ ball 
reading (inches) * 0.15” (1.8”/ft)

• ActPCP = active season rainfall from Prism

• F=.000003
• Pval X1 = .00000645
• Pval X2 = .004594
• R=.48, R2=.23

Results

• For every 1” of available soil water we can 
expect to get 3.12 bushels of grain

• For every 1” of in-season rainfall we can 
expect to get 12 bushels of grain
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Results

• Hence, in a normal year, a full 6’ profile would 
result in the production of about 34 bushels of 
grain

• 2005 soil moisture depth counts (96 obs)
24 Count 3.00
36 Count 15.00
48 Count 5.00
60 Count 9.00
72 Count 64.00

Grand Total 100.96

Results

• Veris EC data

– No strong relationships with any other 
variable this year

– Visual patterns do not appear like noise, yet 
thus far I have been unable to find a 
relationship with any measured values.
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Conclusions

• We now have a model for assessing the 
value of soil water (for one year).

• With $0.44/lb Nitrogen and $1.5/1K seed 
costs, there are a lot of savings for 
decreasing population and fertilizer rate 
based on a site-specific Yield Goal 
approach.

Conclusions

• We must still find a way to forecast site-specific 
values of soil water.

• Veris EC data this year did not provide near the 
information that it did in last year’s project.

• We will seek other spatially dense data sources 
(along with Veris EC) that will be useful in 
predicting soil water.
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Recommendations

• Other data sets
– Time-series yield maps
– Temperatures
– Remote Sensing
– Previous Crop residue (thinking about stripper head)

• Other questions
– How consistent will this model perform over time?
– How reliable are the relationships between water and 

yield?

QUESTIONS?
Ideas?

KKGreen Skip-row corn test plot Summer 2005
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Skip-Row Corn Evaluation
North Trial

description start lb end lb lb/pass bu/acre
8 solid 322168 328763 6595 106.87
7 solid 315366 322168 6802 110.23
6 solid 309092 315366 6274 101.67
5 3 blanks 302710 309092 6382 103.42
4 3 blanks 297237 302710 5473 88.69
3 3 blanks 291269 297237 5968 96.71
2 3 blanks 284859 291269 6410 103.88
1 solid 278354 284859 6505 105.42

avg of 3 solid passes north of skip row passes 6557 106.26
avg of 4 skip row passes 6058.25 98.18
advantage to skip row -8.08
p-value of 2-tailed test of difference in means 0.1231313

I did not count pass to south of skip rows since it was part of population study
======== ======== ======== ======== ======== ======== ========
South Ttrial

description start lb end lb lb/pass bu/acre
8 solid 186921 192804 5883 95.34
7 solid 181414 186921 5507 89.24
6 solid 168733 175038 6305 102.17
5 3 blanks 162350 168733 6383 103.44
4 3 blanks 156248 162350 6102 98.89
3 3 blanks 149983 156248 6265 101.53
2 3 blanks 143222.81 149983 6760.1866 109.55
1 solid 136843 143222.81 6379.8134 103.39

avg of 3 solid passes north of skip row passes 5898.3333 95.58
avg of 4 skip row passes 6377.5466 103.35
advantage to skip row 7.77
p-value of 2-tailed test of difference in means 0.1618547

Fertilizer Trial

Fertilizer rate (blend approx 36-88 lbs N for blend rates 14-34)
0 14 19 24 29 34 Total

PIO34N43 79.0 81.7 81.8 81.9 72.8 67.6 79.6
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Population Trial
update: North South Total

12/19/2005 Yield Yield Yield
bu/ac bu/ac bu/ac

15500 101.6 101.7 101.65
Population 16500 107.5 105.1 106.3
seeds/ac 17500 100.7 103.2 101.95

18500 97.4 104.5 100.95
19500 97 117.3 107.15

Hybrid = NC+3801RR
Plant date May 2, 2005
location:  KKGreen


