
CHALLENGES IN GETTING 

HIGH CORN AND SOYBEAN 

YIELDS IN THE U.S. 

Robert G. Hoeft 

Crop Sciences Department 

University of Illinois 



“I bought this 

book thinking 

that it would be 

mostly a desk 

reference.  But I 

used it in the field 

a lot during the 

growing season.” 

– an Illinois CCA 

 



ILLINOIS CORN YIELD  
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Francis Childs -New World Champion 
Manchester, Iowa 

1997--- 332 bu/A 

1998--- 338 bu/A 

1999--- 394 bu/A 

2000--- 367 bu/A 

2001--- 408 bu/A 

2002--- 442 bu/A 



RECORD VS STATE AVG. 
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ILLINOIS SOYBEAN YIELD 
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CLIMATE 

• SOIL MOISTURE 

• TEMPERATURE 

• LIGHT INTENSITY 



TOO MUCH WATER 

TOO LITTLE WATER 



WATER BALANCE  
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Warm Nights 
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Treatment Avg. Night 

Temp. 0C 

Grain Yield 

kg/ha 

Natural air 18 10535 

Cooled 16.6 10160 

Heated 29.4 6270 
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NUTRIENT MANAGEMENT 

• ENVIRONMENT 

• PRECISION APPLICATION 

– RATE 

– TIMING 
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Illinois 

N (kg/ha) = 0.02 * Proven Yield (KG/HA) – 

credits for legumes, manure, etc. 

 

Soybean credit = 45 kg/ha 

Alfalfa or clover credit = 110 kg/ha 
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Nitrogen Rate, lbs/A
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Continuous Corn, Monmouth
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2001 DATA 

0

50

100

150

200

250

300

350

0 50 100 150 200 250 300 350

Illinois N Soil Test, mg/l

F
er

ti
li

ze
r 

re
sp

o
n

se
, 

%





Nitrogen Loss 
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Fall Applied N - DeKalb

Nitrogen, lb/A
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 WHICH ONE? 





NH2-C-NH2 

O 

NH3 + H2CO3 

SOIL 

UREA 



SPRING UREA APPLICATION 

N Source 

N, 

lb/acre 

Ammonium 

Nitrate 

Urea Urea + 

AgrotaiN 

Yield, bu/acre 

0 60 

80 114 90 110 

120 118 97 115 

160 114 105 122 



FALL APPLIED UREA 

Yield (bu/acre) 

Time of 

Appl. 

N Source 1999 3-Yr. Avg. 

--- None 108 113 

Fall Urea 134 155 

Fall Ammonia 147 170 

Spring PP Urea 184 185 



Winter Urea Application??? 

N (lb/acre) 

Urea application 0 120 180 240 

Yield (bu/acre) 

Winter- surface 89 94 123 126 

Spring- 

incorporated 

149 157 165 
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SKIP ROW AMMONIA 

APPLICATION 

TILLAGE 

Injector 

Spacing 

Plow Chisel Disk 0-till 

Yield, bu/acre 

DeKalb 

30 159 157 163 146 

60 158 157 157 143 

Elwood 

30 -- 119 121 118 

60 -- 117 125 121 







Figure 1. Yield responses from N applied at
different times, Urbana 1997

Total N rate, lb N per acre
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SOIL SAMPLE 

• EVERY 4-YEARS 

• 1 SAMPLE PER 2.5 ACRES 

• SAMPLE DEPTH 0-7 INCHES 



Peck’s Scale of Reliability, 

Usefulness, Cost Effective Rating 

Soil test Rating Soil Test Rating 

pH 100 Calcium 40 

Phosphoru

s 

85 Magnesium 40 

Potassium 70 Sulfur 40 

CEC 60 Zinc 45 

Boron  60 Manganese 40 

Boron 

(corn) 

10 Copper 5 
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MINNESOTA RIDGE TILL 

TREATMENT YIELD, BU/ACRE 

0  K/ACRE 154 

110 LB 7-21-7 

(STARTER 

154 

5-26-100 BAND IN 

RIDGE 

171 

STARTER + BAND IN 

RIDGE 

173 





No-Till Starter                   1993-1995 

 N      P2O5     K2O  Ashton     Gridley    Oblong 

  Yield (bushels/acre) 

  0    0       0    131   120         152 

25    0       0    141   123         161 

25  30       0    147   129  165 

25  30     20    146   137         165 



TILLAGE       P  &  K  PLACEMENT 

NONE BROADCAST DEEP 

     BAND 

BU/A 

MOLDBOARD        122     119        116 

 

CHISEL         110     111        111 

 

NO-TILL         102     107        104 

P = H; K = H  -  200-57-90 Nashua, Iowa  (81-83) 
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Where Do We Look for High 

Yields? 

 One hypothesis: 

 

 The key to producing 400 bu/acre 

of corn is to find and maintain,  

rather than create, the right soil 

environment 



To Borrow a Phrase: 

 The key to 400-bushel corn: 

 

 Location 

 Location 

 Location 



“Special” Fields 

 May have a history of unusual or unusually 

high inputs of materials that might enhance 

plant nutrition or growth 

 In F. Childs field, no recent additions except 

fertilizer, but may be a history of “organic” 

additions 

 In H. Warsaw field, developed topsoil had 

washed in over time, to a depth of several 

feet 
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VARIETY SELECTION 

TOP 10 OF 143 

VARIETIES 

BOTTOM 10 

OF 143 

VARIETIES 

YIELD RANGE 227-233 198-205 

AVG. 230 202 



US Corn Harvest Populations
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PLANT POPULATIONS-2002 

STATE CONTEST WINNERS 

STATE      SEED DROP YIELD, BU/ACRE 

IOWA 46,000 442 

WASHINGTON 40,000 304 

VIRGINIA 40,000 304 

ILLINOIS 38,000 296 

TEXAS 38,000 281 

CALIFORNIA 37,000 288 

NEW MEXICO 35,000 306 

WISCONSIN 32,000 282 



ROW WIDTH 

ROW 

WIDTH 

U.S. AVG ROW 

WIDTH 

CONTEST 

WINNERS 

cm % acres cm % acres 

< 52 .9 <76 6.6 

52-77 65.1 76 84.4 

77-88 15.9 91 4.6 

> 88 18.2 96 3.7 
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GMO Concerns of US Farmers 

More concern in corn at present 

• List of events/hybrids that EU and 
US processors will not accept 

• All RR, some LL, some Bt not 
approved for export to EU 

• Burden to keep track is on farmers 

• Bt value hard to determine 



GMO Concerns of US Farmers 

Concern growing in soybean: 

• Labeling requirement, and some 

refusal to accept, in the EU 

• Negative publicity by organic 

producers: herbicide promotion 

• Premiums now offered by ADM 

for STS (=“non-GMO”) soybeans 



Glyphosate to the Rescue! 

• 1996 – commercialization of glyphosate-

resistant soybean varieties 
 

• In 2002, GMO varieties were grown on 

approximately 75% of the US soybean acres1 

 

• Glyphosate has become the most widely used 

active ingredient for soybean weed control 

– used on 72% of Illinois soybean acres2 

 

• Many advantages: broad-spectrum product, no 

carryover, adjustable rates, etc. 
1NASS June 2002 Report 

2IL AG STATS 2002 Report 



Glyphosate-resistant weeds worldwide1 

• Horseweed/marestail (Conyza canadensis) - 

2000 

– Delaware, Tennessee, Indiana, Maryland, New 

Jersey, Ohio, Kentucky 

• Goosegrass (Eleusine indica) - 1997 

– Malaysia 

• Italian ryegrass (Lolium multiflorum) - 2001 

– Chile 

• Rigid ryegrass (Lolium rigidum) - 1996 

– Australia, California, South Africa 

 1Heap, I.  The  International Survey of Herbicide 

Resistant Weeds. Online.  Internet.  December 

31, 2002 



Glyphosate-resistant corn 

• Changes in market share may depend upon: 

– European export approval (s) 

– Trait stacked with rootworm-resistance trait 

– Development of glyphosate-resistant weed 

biotypes 

 

• Farmer willingness to use glyphosate in corn? 

– Some reluctance apparent; would rather use 

glyphosate in soybean and other herbicides in 

corn 

 



Bt CORN NON-Bt 









Conclusions 

• High yields require attention to detail 

• Don’t expect to get high yield in the 
first year 

• One must assure that all inputs are 
managed based on sound science 

• There are many factors that affect yield 
and the final yield will be limited by the 
most limiting factor 


