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What To Do With Soybean Seeding 
Rates?

Bill Cox and Phil Atkins,
Department of Crop and Soil Sciences, 

Cornell University

and 2006) or NKS19-R5 
(2007), soybean yields 
remained almost constant 
in all 3 years of the study 
(Table 2). Last year was 
exceptionally dry at Aurora 
(less than 8 inches from 
May 1-September 10) so 
yields were quite low and 

we observed no response to seeding rates, as expected. 
In the previous 2 years, however, yields were quite high but 
surprisingly we observed no response to increased seeding 
rates. With no response to seeding rates whatsoever in the 
last 5 years of our studies, an obvious question is why not 
revise recommended soybean seeding rates downward to 
150,000 seeds/acre or less?

Soybeans planted in New York with a drill typically have 
emergence rates of 80% or even less. For example, 92B38 
under conventional tillage planted in mid-May during the 2003-
2005 seasons averaged 68 to 78% emergence, depending 
upon seeding rate (Table 1). Soybeans have a remarkable 
ability to compensate or fill in the gaps in the stand so the 
relatively low emergence rates do not result in yield reductions 
even at seeding rates of 140,000 seeds/acre or less. But what 
happens if soybeans are planted at 150,000 seeds/acre but 
stands are further reduced because of crusting or soil insect 
problems such as seed corn maggot? How does this affect 
soybean yields? 

Soybean prices are over 
$12.00/bu on the Chicago 
Board of Trade for May 
delivery and even with the 
negative basis in New York, 
soybean growers are re-
ceiving over $10/bu for the 
2007 crop. Many growers 
have locked in prices for 
$9/bu or more for the 2008 crop so soybeans will be very prof-
itable again on the prospective 235,000 acres in NY, another 
new record. Last year, we revised our recommended seeding 

rates downward to 180,000 seeds/acre for drilled soybeans. 
What should we do with plant populations for the 2008 crop? 

We revised our soybean seed-
ing rates downward based on 
studies at the Aurora Research 
Farm with the Group II variety, 
92B38, planted with a drill under 
conventional tillage (Table 1). De-
spite doubling seeding rates from 
160,000 to 320,000 seeds/acre, 
average soybean yields remained 
almost constant at 52-53 bu/acre. 
Furthermore, in field-scale studies 
under no-till conditions with late 
Group I varieties, AG1903 (2005 

Table 1. Seeding rate, final stand, and yield of 92B38 
under conventional tillage at 7.5" row spacing, averaged 
across the 2003-2005 growing seasons at the Aurora 
Research Farm.

SEEDING RATE        FINAL STAND         YIELD
--seeds/acre-- --plants/acre-- --bu/acre--

160,000 124,833 52
200,000 146,972 52
240,000 174,857 53
280,000 197,232 53
320,000 219,884 53

LSD 0.05 NS

Table 2. Seeding rate, final stand, and yield of AG1903 or NKS19-R5 under no-till at 
7.5” row spacing, in field-scale studies, averaged in the 2005, 2006, and 2007 grow-
ing seasons at the Aurora Research Farm.

  FINAL POPULATIONS                             YIELD
Seeding Rate  2005 2006 2007  2005 2006 2007

137,500 127200 111475 100300 42 50 29
170,000 156100 144125 123445 44 50 29
200,000 178300  164376 138700 47 51 29
230,000 199400 185100 ------ 47 50 ---
262,500  243200 217275 ------ 49 52 ---
LSD 0.05 NS NS NS
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In 2006-2007, we conducted a study where we simulated 
further damage to soybean stands of 92B38 by removing ev-
ery 10th, 4th, or 2nd plant in each drilled 
row, which resulted in stand reductions 
of 10, 25, or 50% (Table 3). Once again, 
soybean yields were essentially the 
same across seeding rates of 150,000, 
200,000, and 250,000 seeds/acre when 
no further stand reductions occurred. 
Table 3, however, clearly indicates that 
further stand reductions of either 10 or 
25% resulted in significant yield losses 
at both the 150,000 and 200,000 seeds/
acre rate. In contrast, the 250,000 seeding rate didn’t take a 
yield hit until a 25-50% stand loss occurred. Quite often May 
conditions in New York are cool, which results in extended 
emergence time and increased seed corn maggot potential. 
Likewise, heavy thunderstorms after planting followed by dry 
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conditions and crusted soils are not uncommon. For these 
reasons, we will keep our recommended seeding rates at 

180,000 seeds/acre while continuing 
studies on seeding rates and stand 
losses. 
 We urge New York soybean growers 
to also conduct seeding rate studies 
on their farms to fine-tune seeding 
rates for soil and planting conditions 
in their fields. I think that our 5 years 
of data, however, indicate the seed-
ing rates should not exceed 180,000 
seeds/acre and probably could be 

further lowered. With the high soybean prices, however, it is 
probably best to seed at 180,000 seeds/acre and don’t experi-
ment with lower seeding rates until a year when low prices 
occur. 

Table 3. Seeding rate, final stand, and yield of 92B38 under chisel tillage at 7.5” row spacing after 0, 10, 25, 
and 50% of the final stands were hand-removed at the V2 stage in the 2006 growing season at the Aurora 
Research Farm.

                                                      SEEDING RATE (seeds/acre)
 150,000  200,000  250,000  150,000 200,000 250,000

STAND LOSS FINAL STAND YIELD
% ---------------Plants/acre------------------ ------------Bu/acre------------

2006
0  128,555  154,585  176,265  64 66  66

10  124,793  158,303  182,739  59 65  68
25  112,619  122,711  152,460  62 59  68
50 72,223  87,165 105,294  57 55  57

LSD 0.05+ 5
2007

0 112,800 133,875 165,000 33 34 31
10 109,752 119,750 148,500 31 31 33
25 89,150 98,500 121,000 29 27 30
50 59,000 71,100 97,350 27 25 26

LSD 0.05+ 3
+LSD 0.05. The interaction LSD that compares the individual means of the four stand loss treatments at the 
three seeding rates.
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grams. The label also allows for the addition of atrazine with 
a fourth site-of-action (Group 5). In fact, Halex GT use guide-
lines encourage the addition of atrazine if broadleaf weeds are 
greater than 4 inches in height. 

2007 Research Results
Halex GT treatments were included in experiments at Aurora 
and Valatie, NY during the 2007 growing season with favor-
able results. When applied at 4 pt/A, EPO (1- to 3-inch weeds) 
applications of Halex GT controlled an average of 99 to 100% 
of common ragweed, common lambsquarters, and giant fox-
tail at the two locations (Table 1). Mid-postemergence (MPO) 
applications of 22 fl oz/A Roundup Original Max, applied 6 
days later when weeds averaged 2 to 4 inches in height, 
controlled 94% of common ragweed and 87% of giant foxtail. 
While common lambsquarters control was excellent at Valatie, 
a significant amount of lambsquarters emerged after the MPO 
Roundup application at Aurora resulting in an average of 72% 
lambsquarters control. Improved weed control with the EPO 
Halex GT application produced an average of 149 Bu/A com-
pared with 140 Bu/A with the MPO Roundup only application. 

Conclusions
Preliminary results with Halex GT in 2007 suggest that this 
new product, with reduced rates of Dual Magnum and Cal-
listo pre-mixed with glyphosate, will provide improved control 
of annual grass and broadleaf weeds that might emerge after 
application. In addition, Halex GT simplifies efforts to prevent 
development of herbicide resistant weed populations. 

New Product Combines Residual Herbicides with Glyphosate for 
Glyphosate-Resistant Corn

Russell R. Hahn and Paul J. Stachowski, Department of Crop and Soil 
Sciences, Cornell University

Residual herbicides provide value in glyphosate-resistant 
corn weed control programs. In the short term, reduced rates 
of residual herbicides with glyphosate will improve late-
season weed control. This often results in higher corn yields 
as demonstrated with a multi-state project (33 experiments) 
across the Northeast in 2000 and 2001. In this project, early 
postemergence (EPO) applications of glyphosate alone, 
when weeds were 1 to 3 inches tall, produced an average 
yield of 144 Bu/A while EPO applications of glyphosate plus 
a reduced rate (2/3 normal) of residual herbicides produced 
an average of 153 Bu/A. In the long term, addition of residual 
herbicides with different site-of-action (ways of killing weeds) 
classifications than glyphosate should delay or prevent devel-
opment of glyphosate-resistant weed populations. 

Halex™ GT Introduced
Results from the Northeast regional project and from similar 
projects around the country likely prompted the develop-
ment and introduction of Halex GT. This new product, which 
is available in bulk only, combines residual herbicides with 
glyphosate in a single product for postemergence use in 
glyphosate-resistant corn. Along with glyphosate for control 
of emerged weeds, Halex GT includes Dual Magnum (S-me-
tolachlor) for residual grass control and Callisto (mesotrione) 
for residual broadleaf weed control. In addition to providing 
residual activity against a broad spectrum of weeds, this 
mixture provides three different site-of-action classifications. 
The Halex GT label clearly shows that the product includes 
herbicides from Groups 5 (Dual Magnum), 9 (glyphosate), and 
27 (Callisto). With multiple sites-of-action, this product can be 
an important tool in herbicide resistance management pro-

Table 1. Average weed control ratings and corn yields with EPO Halex GT applications compared with 
MPO Roundup Original Max applications in glyphosate-resistant corn at Aurora and Valatie in 2007.

Rate When % Control Yield
Herbicides Amt/A Appl Rag Lambs Fox Bu/A
Halex GT* 4 pt EPO 99 100 99 149
Roundup OM** 22 fl oz MPO 94 72 87 140

*Halex GT applied with 0.25% (v/v) NIS and 1.7 lb/A AMS and
** Roundup OM applied with 1.7 lb/A AMS. 
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Illinois Soil N Test (ISNT) Useful Tool for NYS Corn Producers

Joe Lawrence1, Quirine Ketterings2, Karl Czymmek3, Lewis County 
Cooperative Extension1, Department of Crop and Soil Sciences2, 
ProDairy3, Cornell University

Nutrient
Management

Introduction
Plants take up nitrogen (N) from different sources including 
fertilizer and N mineralized from organic sources such as plant 
residue and roots, manure and soil organic matter. 

Soil N-supply estimates (soil series and drainage specific 
book values) were derived for more than 600 New York soil 
types. These estimates of soil N supply reflect the N uptake by 
continuous corn grown without additional N. Typically, for New 
York soils, soil N supply will range from 50 to 140 lbs N/acre. 

Field management can impact the soil N supply resulting 
in a desire to have a soil test that allows us to fine-tune soil N 
supply estimates to specific fields. Until recently, our best op-
tion for assessing N availability from organic sources was the 
pre-sidedress nitrate test (PSNT). However, the PSNT pres-
ents some practical challenges as it requires a 12” deep soil 
sample that needs to be taken during the busy field season. 
Furthermore, recent studies have shown the test to be less 
reliable (47% accuracy) in wet springs.

Since 2002 researchers from the Nutrient Management 
Spear Program at Cornell University in collaboration with Cor-
nell Cooperative Extension, other agricultural professionals, 
and farmers have been testing the usefulness and accuracy of 
the Illinois Soil N Test (ISNT), an organic N test proposed by 
researchers in Illinois as a better option for predicting if a corn 
crop needs additional N. This test was of interest for New York 
agriculture because it estimates a readily mineralizable organ-
ic N pool (a more stable pool of soil N as opposed to nitrate) 
possibly creating greater flexibility for timing of sampling and 
depth of sampling, potentially improving on the PSNT in sev-
eral ways. We embarked on a statewide project to calibrate 
and validate the test for use by corn growers in New York.

Initial Calibration Studies (2002-2004) 
Research in NYS (2002-2004) showed the ISNT does not 
have to be taken during the growing season, only requires an 
8” deep soil sample, and is stable for 2-3 years, all of which 
offer substantial advantages over the PSNT. However, know-
ing a soil’s ISNT is not sufficient; to interpret ISNT values, we 
have to know the organic matter level determined by loss-
on-ignition (LOI) (Figure 1). If the ISNT (in ppm) and LOI (in 
%) test results place the field above the critical value curve in 
Figure 1, the field is unlikely to respond to additional N, while 
for a field below the critical value curve, N will need to be 

added to achieve optimum corn yields. 
There are different methods for measuring the organic 

matter content of a soil. In the LOI method, a soil sample is 
placed in an oven and exposed to a very high temperature for 
several hours to burn off any organic material in the sample. 
After burning the organic material all that is left is ash (soil 
minerals). The weight of the burned sample divided by the 
initial weight (corrected for moisture) determines percent LOI. 
This is often converted and reported as %OM on soil test 
reports. The Cornell Nutrient Analysis Laboratory (CNAL) 
estimates organic matter by ashing for 2 hours at 500oC. Not 
all laboratories use the same method. If a different method is 
used, the interpretation shown in Figure 1 will not be accurate.

ISNT and LOI for Corn in Rotation (2005-2007)
From 2005-2007 a total of 34 corn N response trials were 
conducted across NYS. Of these trials 16 fields were 1st year 
corn following sod, 12 fields were 2nd year corn, three were 3rd+ 
year corn, while three sites were corn following soybeans.  

When the test was performed on 1st year corn fields the 
results were not great because our sampling time, 5-6 weeks 
after sod turnover, failed to register the large amount of nitrate 
released by sod turnover. We also found 1st year corn after 
grass/legume sod does not need N beyond 20-30 lbs N/
acre in the starter (Agronomy Fact Sheet #21) so there is no 
reason to take an ISNT and LOI (or PSNT) sample for 1st year 
corn. 

Surprisingly, 2005-2007 N trials showed that not all corn af-
ter corn and corn after soybeans fields need extra N either; 10 
of 18 sites were non-responsive to N beyond a small starter 
meaning optimum yields were obtained with 20-30 lbs N in the 
starter only. The ISNT predicted 15 of the 18 (83%) accurately 
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Figure 1: ISNTxLOI curve from predicting N needs of corn 



(Figure 2). This is compared to an accuracy level of only 47% 
for the PSNT at these same trials. Furthermore, the 3 sites 
that were not predicted accurately by the ISNT all had other 
circumstances besides N rate (i.e. field variability, hail dam-
age, etc.) that affected the crop N responsiveness and yields.

Implementation in NYS
Soil Sampling for ISNT
New York research has shown that reliable ISNT results can 
be obtained by analyzing 6-8 inch samples using the same 
handling procedures as used for regular soil fertility samples 
(see Agronomy Fact Sheet #1). There is however one re-
striction in timing of sampling: avoid soil sampling within 5 
weeks of manure applications, after killing a sod (either 
by tillage or herbicide application) or after the addition 
of ammonium containing fertilizer. Samples taken any 
other time in the year will reflect soil organic N mineralization 
potential for 2-3 years. The reason for this restriction is that 
aside from estimating a readily mineralizable organic N frac-
tion in the soil, the ISNT test results also reflect ammonium-N 
in the soil. Ammonium tends to be elevated during the first 4-5 
weeks after manure application (conversion from urea in the 
manure) or sod kill (decomposition of plant materials). 

Interpreting the results
(1) Above the ISNTxLOI curve?

These fields most likely have enough readily mineralizable 
soil organic N and no additional N is needed (20-30 lbs N/acre 
as starter only).
(2) Below the ISNTxLOI curve? 

For these fields a response to additional N is likely and 
the estimated N recommendation applies (see Agronomy 

Fact Sheet #35). Current year (past fall and/or current spring) 
manure credits should be estimated and deducted from the N 
fertilizer recommendation (Agronomy Fact Sheet #4). Keep in 
mind that ISNT results reflect potentially mineralizable soil N 
and that under severe drought conditions adding extra N will 
not result in higher yields, even if the soil N supply is low; in 
other words, in drought years, sites that are below the ISNTx-
LOI response curve still may not respond to additional N due 
to water-stress. Furthermore, additional N is not a substitute 
for low levels of other nutrients, low pH or other problems in 
the field. When such sub-optimal conditions exist, sites will 
likely be non-responsive to N regardless of test results.

Sample Submission
Soil test submission forms are available at: http://cnal.cals.
cornell.edu/forms/SubmissionForms.aspx. If you submit a 
sample and request ISNT in addition to the regular fertility 
package (pH, OM, P, K, Ca, Mg, Fe, Al, Zn, Mn), added cost 
for the ISNT is $10. If submitted as a stand-alone sample (i.e. 
ISNT and LOI only), the cost is $15 per sample. 

Summary
Field research in New York the past 5 years has shown the Illi-
nois Soil Nitrogen Test (ISNT) to be a useful tool for New York 
corn growers. It can help identify fields that do not need addi-
tional N beyond a small starter application. For more informa-
tion, visit the Nitrogen for Corn webpage at: http://nmsp.css.
cornell.edu/projects/Nitrogenforcorn.asp. For a stand-alone 
ISNT test interpretation, see the Cornell Field Crop Fertility 
Guidelines at: http://nmsp.css.cornell.edu/nutrient_guidelines/ 
(check out software tools).
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Wheat Fungicide Options for 2008

Gary C. Bergstrom, Department of Plant Pathology & Plant-Microbe 
Biology, Cornell University

Yield-reducing fungal diseases
Fungal diseases including leaf rust, powdery mildew, and leaf 
and glume blotches can cause significant reductions in the 
yield of winter wheat in New York. Losses are greatest when 
disease develops on the two upper leaves during flag (top) 
leaf emergence (late May) through kernel dough (late June) 
stages. Spores of leaf rust are borne on air currents from 
southern regions and are deposited by rainfall in June to July 
– the earlier they arrive, the greater the potential for second-
ary cycles of spore production and yield loss. Powdery mildew 
spores are generally present in the atmosphere above wheat 
fields. Infection of leaves can result in yield loss to susceptible 
varieties when cool humid conditions persist into June. Warm 
temperatures retard mildew development. Fungal leaf and 
glume blotches, especially Stagonospora nodorum blotch 
(Figure 1), cause small to moderate yield losses almost every 
year. Most New York-adapted varieties are susceptible. Leaf 
blotches begin almost invisibly as small leaf spots in the lower 
canopy in fall and early spring. Splashing rain in spring and 
early summer moves spores to the upper canopy where they 
induce blighting of flag leaves and glumes. Additional spores 
may also arrive on air currents. 

When 24 or more hours of leaf wetness coincide with the 
onset of wheat flowering, Fusarium head blight can cause 

significant yield losses 
and contamination of 
grain with more than 2 
parts per million of the 
mycotoxin deoxyniva-
lenol (DON or vomi-
toxin) and that grain 
is usually rejected by 
flour mills. Fusarium 
infection later during 
grain maturation has 
much less effect on 
yield yet it can also re-
sult in significant DON 
contamination. 

Foliar fungicides 
available in New 
York in 2008
Considering the cur-
rent high grain price, 
producers should consider protecting their wheat yield and 
quality with a well-timed application(s) of foliar fungicide. Table 
1 compares the relative efficacy of fungicides available in New 
York this spring. Be aware that some products (e.g., Folicur, 
Proline, Stratego) labeled in other states or Canadian provinc-
es are not currently registered in New York. The estimated av-
erage cost of fungicide plus application is about $25 per acre 
but varies widely. There is recent interest in an early spring 
application of fungicide co-applied with nitrogen fertilizer and 
or herbicide. However, there is no consistent evidence of 
economic return from early spring fungicides except where 
wheat follows wheat. An application of fungicide (strobilurin, 
triazole, or mixture) between flag leaf emergence and heading 
is optimal for protecting flag leaves from disease. We dis-
courage application of strobilurin fungicide after heads have 
emerged because it is has been associated with increased 
levels of DON in grain. Suppression of Fusarium head blight 
and reduction (about 25% on average) of DON contamination 
is best accomplished with an application of Tilt (propiconazole) 
at the onset of flowering (Figure 2). More efficacious products 
will likely be registered in New York in future years. Pay par-
ticular attention to days to harvest restrictions on late-applied 

Figure 1. Stagonospora nodorum blotch is a principal 
target for foliar fungicide application to wheat in New 
York. 

Figure 2. The onset of wheat flow-
ering is the optimal time to apply 
fungicide for reduction of Fusari-
um head blight and deoxynivalenol 
contamination. 
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Table 1. Efficacy of foliar fungicides for wheat disease control*

Product Fungicide(s)
Amount/A 

(fl. oz)
Powdery 
mildew

Stagonospora 
leaf/glume 

blotch

Septoria 
leaf

blotch
Leaf 
rust

Fusarium 
head blight

Latest rec. 
timing (wheat 

stage)

S
tro

bi
lu

rin

Headline 
2.09 EC

Pyraclostrobin 
23.6%

6.0 to 9.0 G1 VG VG E NR
Boot

Quadris 
2.08 SC

Azoxystrobin 
22.9%

6.2 to 10.8 F(G)2 VG VG E NR Boot

Tr
ia

zo
le

PropiMax 
3.6 EC

Propiconazole 
41.8%

4.0 VG VG VG VG NR Flag leaf 
collar visible

Tilt 
3.6 EC

Propiconazole 
41.8%

4.0 VG VG VG VG F 50% 
flowering

P
re

m
ix Quilt 

200 SC

Azoxystrobin 
7.0%

Propiconazole 
11.7%

14.0 VG VG VG E NR Beginning 
of head 

emergence

* Adapted for New York from information developed by the USDA-CSREES Committee on Management of Small Grain 
Diseases (NCERA-184). Efficacy ratings for each fungicide listed were determined by field testing the materials over multiple 
years and locations by the members of the committee. Efficacy is based on proper application timing to achieve optimum 
effectiveness of the fungicide as determined by labeled instructions and overall level of disease in the field at the time of ap-
plication. Differences in efficacy among fungicide products were determined by direct comparisons among products in field 
tests and are based on a single application of the labeled rate as listed in the table. This information is provided only as a 
guide. It is the responsibility of the pesticide applicator by law to read and follow all current label directions. No endorsement 
is intended for products listed, nor is criticism meant for products not listed. 
1 Efficacy categories: NR=Not Recommended; F=Fair; G=Good; VG=Very Good; E=Excellent
2 (G) indicates greater efficacy at higher application rates

fungicide products. New York advisories on the general risk 
of severe Fusarium head blight based on local weather and 
the date of onset of flowering in your wheat field can be ac-
cessed at the Penn State Fusarium Head Blight Assessment 
Tool site (www.wheatscab.psu.edu/riskTool.html) by choosing 

the winter wheat model and clicking on the map of New York 
state. Foliar fungicides have no effect on viral diseases such 
as wheat spindle streak mosaic or barley yellow dwarf. It is the 
responsibility of the applicator to read and follow all product 
label directions.
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The Link Between Soil Health and Reduced Tillage

Bob Schindelbeck, John Idowu and Harold van Es, Department of 
Crop and Soil Sciences, Cornell University
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In a recent article “How to Interpret and Use the Cornell Soil 
Health Test (CSHT) Report” in What’s Cropping Up? (Vol. 18 
No. 1, Jan.-Feb. 2008), we noted that modifying tillage can 
be part of targeting soil health constraints. Typically, reduced 
tillage systems are part of a ‘management transition’ that 
includes correction of compaction issues and establishment of 
cover crops and/or application of animal manures. Reduced 
tillage for row crops can offer advantages in terms of reduced 
labor and fuel costs, improved timeliness of planting, and 
enhanced soil health. By minimizing soil disturbance we can 
also reduce weed seed germination and maintain a buffered 
environment for soil organisms by keeping plant debris on the 

soil surface. Other noted advantages are protection of soil or-
ganic matter, conservation of water, and reduction of erosion. 
However, some growers have reported failures from ‘cold tur-
key’ switches to eliminating tillage in degraded soils that are in 
poor health. These fields lack environmental resilience due to 
inadequate soil structure, depressed biological activity and/or 
reduced nutrient availability. The success of a reduced tillage 
system depends on identifying limiting factors to crop growth 
and substituting soil-building practices that improve soil health. 
With that, recognize that implementing reduced-tillage soil 
management strategies on a healthy soil is inherently easier 
than on a degraded soil.

 

  


  


  


  


  


  


  


  


  


  


  


  


 









 





 












 

 





































 Case Study A 
Corn for grain since 1999 
Plow till, disk 2X 
Clay loam 

Figure 1. An example of a Cornell Soil Health Test Report.

With the Cornell Soil Health Test, we can ap-
proach soil management from an integrative 
perspective where we measure the physical, 
biological and chemical properties of field 
soils with the Cornell Soil Health Test (What’s 
Cropping Up?, Vol. 17 No.1). The test identi-
fies constraints that we link to remedial soil 
management practices. If multiple constraints 
are present, a good selection of management 
practices can address several issues simul-
taneously. A typical Cornell Soil Health Test 
Report from a long-term research farm trial on 
a clay soil is shown as Case Study A in Figure 
1. This example field has high soil hardness in 
the surface (0-6”) and subsurface (6-18”) ho-
rizons. A low value for active carbon indicates 
a reduced energy supply for soil biological 
activity. The effects on soil health parameters 
from 8 years of moldboard plowing and disking 
to grow corn for grain have been revealed. 
These limitations can be targeted with our 
soil management planning. Our revised soil 
management system for this case should in-
corporate soil compaction relief (including the 
subsoil) and the integration of a rotational crop 
or green manure. 
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Successful reduced-tillage crop production is part of a soil management system:

1.  Identify the limiting factors (constraints) to crop growth (measure)

2.  Implement soil-building practices (modify tillage, changing crop rotations, using cover crops and adding organic                         
  amendments) that improve overall soil health  
3.  Use enhanced tillage practices and equipment technologies (move forward)

Reduced Tillage Systems for Row Crop 
Production
Most reduced tillage systems are best conceptualized as re-
stricted-width tillage systems, in contrast to full-width conven-
tional plowing. Reduced tillage focuses the soil disturbance 
on a zone where the seed will be placed. Most growers report 
that starting small and working with local experts helped them 
implement inexpensive adjustments to fine-tune their system. 
Renting or borrowing equipment that has been used with suc-
cess on similar soils can help find the match for a particular 
field or farm. Avoid difficult fields when learning the basics of 
new equipment. 

Single Pass No-Till and Zone-Till Systems
No-till grain drills and coulter-equipped row crop planters 
(zone-till planter) are used in single-pass soil preparation and 
planting systems. This equipment represents the extreme in 
reducing soil disturbance for seed placement. Savings in fuel 
and operator time, as well as enhanced timeliness of plant-
ing, are maximized with these systems. Such systems are not 
recommended if the soil health test identifies low aggregate 
stability and high surface and subsurface compaction layers 
that restrict root growth and water movement in the soil profile. 
Such restrictions can limit the success of single-pass planting 
systems, because the soil remains hard and dense. No-till 
may be more successful after soil health has been improved 
through sod rotations, cover crops and organic matter ad-
ditions, perhaps combined with gentle tillage tools like an 
Aerway, spader, or Smart-Till.

Multiple Pass Zone Builder and Strip Till Systems
There are several tillage options that overcome the compac-
tion concerns, yet provide soil health benefits similar to no-till. 
The Zone Builder Tillage System involves the use of a sub-
soiler (Figure 2a) as a primary tillage tool. It is recommended 

if the soil health test identified problems with surface and sub-
surface compaction. The straight leg shanks can ‘rip’ vertical 
slots in the soil to a depth of up to 18 inches, thereby allowing 
deep rooting. The appropriate depth to operate the tool is 2 
inches below the bottom of the restrictive layer, and the soil at 

Figure 2b. Zone Builder System with rip shank, coulters 
and finishing baskets. Note that the folded row marker 
is used for both Zone Building and planting. 

Figure 2a. Zone Builder sub-soiler shanks can rip soil 
down to 18” deep. 
 

rip  
shank zone 

coulters 
rolling 
basket 

row 
marker 
(folded) 
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that depth should be sufficiently dry (friable). We recommend 
the use of a soil penetrometer or compaction tester, used 
when the soil is at field capacity, to identify the depth of the re-
strictive layer. When sampling for the Cornell Soil Health Test, 
the compaction layer is measured as part of the protocol. A tile 
probe (Figure 3) or spade-dug hole may also be used to verify 
the depth and thickness of the dense layer across the field. 

As the sub-soiler moves across the field, the 6-8 inch wide 
seeding zone is built as the deep soil loosening is combined 
with zone-defining coulters and rolling baskets (Figure 2b). 
This ‘vertical tillage’ and conditioning of the loosened soil 
provides a fit soil strip for subsequent planting. Growers match 
the widths of the sub-soiler with their conventional row crop 
planters to plant directly on these prepared strips. Zone 
building may not need to be repeated every year if care is 

taken to prevent re-compaction of the soil. Some farmers 
have used the tool several years in a row, going cross ways in 
different years, and then decided to use it only once in awhile 
after that.

If the soil health test only identified problems with com-
paction in the surface layer, then strip tillage may be a good 
choice. Like the zone builder, it creates a narrow zone where 
the soil is ripped, but the tool only goes down to about 8 

tile
probe

Figure 3. Soil compaction tester used to determine 
depth to a restrictive (dense) soil layer
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inches. Strip tillage is generally done on an annual 
basis in the fall or spring.

More information on the adaptability ratings of till-
age systems and soil management issues is available 
in the 2008 Cornell Guide for Integrated Field Crop 
Management. Also, detailed descriptions of reduced 
tillage machinery are available as Fact Sheets from 
the Reduced Tillage website at http://www.hort.cornell.
edu/reducedtillage/  

Cost and Efficiency
The costs of field operations will vary depending on 
equipment, fuel and labor costs. Table 1 presents 
fuel and labor costs for the reduced tillage systems 

mentioned above versus a conventional moldboard system. 
One-pass zone till planting requires one-third the labor hours 
as a four-pass conventional system, and the total cost is only 
one quarter. The 2-pass zone builder system is 40% faster 
than the conventional system, but only realizes a 25% savings 
from conventional due to the higher power requirements for 
the deep zone building. With high energy costs, reducing fuel 
consumption therefore greatly benefits the bottom line.

 

Tillage/planting               
system (row crop)

dollars 
per 

Acre

hours 
per 

Acre
speed compared 
to conventional

Zone-till (one-pass planting) 9 0.17 2.9

Zone Builder System 27 0.33 1.4
(deep rip, zone-till plant)

Conventional 35 0.48 1.0
(moldboard, disk, finish, plant)  

Table 1. Costs in dollars and time for row crop field planting 
operations.  W. Lazarus (2008). University of Minnesota Exten-
sion Service. 
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Adapt-N: A New Tool for Adaptive N Management for Corn

Jeff Melkonian1, Harold van Es1, Art DeGaetano2 and Laura Joseph2, 
Department of Crop and Soil Sciences1, Department of Earth and 

Atmospheric Sciences2, Cornell University

In the past three years, we sent out N sidedress recommen-
dations for corn that suggested adjustments to the standard 
Cornell recommendations based on early-season weather 
conditions. They were made for 15 regions in New York State 
based on model simulations and the suggested adjustments 
have ranged from – 40 to +40 lbs/ac. We have now developed 
a web-based decision support tool (Adapt-N,) that provides 
field-specific sidedress N recommendations. The Adapt-N 
tool represents a new approach in decision management by 
combining the use of the PNM (Precision Nitrogen Manage-
ment) model with the most up-to-date high-resolution climate 
data. It involves advanced computational methods that can be 
employed through a relatively simple web interface.

This is how Adapt-N works: Users will generally use the 
tool shortly before sidedress application by accessing it on the 
web at http://adapt-n.eas.cornell.edu/. They then enter a user 
ID, field ID, longitude and latitude, and simple inputs related 
to soils, tillage, N management (manure, sod and fertilizer), 
and crop management. The model is then run in real-time and 
outputs a recommended N sidedress rate. The tool also pro-
vides users with information on changes in soil N and crop N 
uptake. A key attribute of the Adapt-N tool is automatic access 
to the most up-to-date high resolution climate data that drive 
the PNM model. Weather data are highly variable over the 
landscape and, until this year, we have not had climate data 
at a sufficiently fine spatial resolution to use for N manage-
ment on a field-specific basis. To overcome this limitation, the 
Northeast Regional Climate Center and the Cornell Center for 
Advanced Computing have developed methods to produce 
and distribute high resolution (4 x 4 mile gridded) temperature 
and precipitation data for the Northeast. These  are updated 
daily on advanced database servers and can be automatically 
accessed by the Adapt-N tool for the location (longitude and 
latitude) inputted by the user.

The Adapt-N tool was developed based on our research 
(Sogbedji et al., 2001; Kahabka et al., 2004) and that of others 
(e.g., Kay et al., 2006) indicating that variation in soil N associ-
ated with early season weather contributes to the well-docu-
mented annual variability in economic optimum corn N rates. 
The Adapt-N tool and the underlying PNM model have been 
calibrated and tested for manured and non-manured corn 
production systems for a range of soil types in New York State 
(Sogbedji et al., 2001, 2006). Simulating early-season soil N 

levels with high-resolution climate data therefore allows for 
quite precise estimates of sidedress N needs and can improve 
N use efficiency in corn production systems (whether involving 
manure applications or not). Cornell University is the first to 
offer an adaptive N management tool, and we encourage its 
use to increase farm profitability and reduce environmental im-
pacts. For questions, please contact Jeff Melkonian at jjm11@
cornell.edu. 
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Jun. 5, 2008 Small Grains Management Field Day, Musgrave Farm, 1256 Poplar Ridge Rd, Aurora, NY
Jul. 8, 2008  Cornell Seed Growers Field Day, Ithaca, NY
Jul. 9, 2008  Weed Science Field Day, Valatie Research Farm, Valatie, NY
Jul. 13-16, 2008 ASA-CSSA-SSSA Northeastern Branch Meeting, Montreal, Canada
Jul. 16, 2008 Weed Science Field Day, Thompson Research Farm, Freeville, NY 8:00 am
Jul. 16, 2008 NYSABA Summer BBQ, Musgrave Farm, 1256 Poplar Ridge Rd, Aurora, NY 12:00 pm
Jul. 16, 2008 Weed Science Field Day, Musgrave Farm, 1256 Poplar Ridge Rd, Aurora, NY 1:30 pm
Jul. 23 , 2008 Aurora Farm Field Day, Musgrave Farm, 1256 Poplar Ridge Rd, Aurora NY
Jul. 26-30, 2008 American Phytopathological Society Centennial Meeting, Minneapolis, MN
Aug. 14, 2008 New York Crops Tour, Avon, NY
Oct. 5-9, 2008 ASA-CSSA-SSSA Annual Meeting, Houston, TX
Oct. 8-10, 2008 Northeastern Division of the American Phytopathological Society, Newport, RI
Oct. 28, 2008 Field Crop Dealer Meeting, Best Western Albany Airport Inn, 200 Wolf Rd, Albany, NY
Oct. 29, 2008 Field Crop Dealer Meeting, Holiday Inn, 1777 Burrstone Rd, New Hartford, NY
Oct. 30, 2008 Field Crop Dealer Meeting, Batavia Party House, 5762 East Main Rd, Batavia, NY
Oct. 31, 2008 Field Crop Dealer Meeting, Auburn Holiday Inn, 75 North St, Auburn, NY
Dec. 2-4, 2008 National Fusarium Head Blight Forum, Indianapolis, IN
Dec. 9-11, 2008 Northeast Region Certified Crop Adviser Training, Holiday Inn, Waterloo, NY
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Dept. of Crop and Soil Sciences
237 Emerson Hall
Cornell University
Ithaca, NY 14853

Helping You 
Put Knowledge 

to Work

What's Cropping Up? Vol. 18 No.3

Calendar of Events


