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Refuge Requirements for Corn  
 
With many farmers planting corn that contain Bt technology, it is important to 
remember that there are certain requirements that come with purchasing that Bt 
hybrid.  Farmers who plant corn with Bt traits are also required by law to plant a 
refuge area.  A refuge area is a designated block or strip of the same crop that does 
not contain the Bt technology.   
 
The main purpose of the refuge area is to help decrease the chances of targeted 
pests building up a resistance to the Bt protein.  Troublesome lepidopteran pests 
such as corn borers, cutworms, and corn earworms are just a few pests that are 
affected by Bt proteins.  The idea is that by planting an area that does not contain 
Bt technology, we will produce enough susceptible insects that can mate with 
resistant insects and drown out any resistance that might develop.  The refuge area 
will help protect the Bt technology, which ultimately helps farmers prevent yield 
losses due to pests feeding on their crops. 
 
Refuge Requirements 
The EPA regulates resistance management policies to be used by farmers when 
using Bt technology seed.  With all the new technologies being offered by seed 
companies, it can get a little confusing as to how much of an area is needed to 
designate as a refuge area.  Here are some examples of management strategies: 
 
 
 
 
 
 
 
 
 
 
 

 

 



20% and 50% Structured refuge 
At least 20% of the corn grown on all farms must be non-Bt when a corn plant expresses 
at least two Bt proteins targeted for lepidopteran pests.  In corn hybrids expressing a 
single Bt protein targeted for lepidopteran pests (note:  this is being phased out), the 
structured refuge is increased to 50%.  This can be planted within, adjacent to or as a 
separate block within ½ mile of the Bt field. 
 
Refuge in the Bag (RIB, AcreMax1 and AcreMax RW only) 
With Refuge in the Bag (RIB), a small amount of non-Bt seed is pre-blended with the Bt 
seed making it possible to not have a separate, designated refuge area in the Corn Belt. 
With AcreMax RW, no additional refuge is needed.  With AcreMax1, a 20% structured 
refuge for corn borers is still needed in cotton producing areas; the AcreMax RW can 
serve as the corn borer refuge for AcreMax1 fields. Refuge in the bag is only available in 
limited supply in cotton growing areas and is not a good fit, since an additional adjacent 
refuge is still required. 
 
 

Examples of Refuge Configurations 

 
 
 

 
Green Books Are in!!! 

The 2013 Measured Crop Performance book (aka Green Books) for Corn and Small 
Grains are available at the Extension office.  The Cotton and Soybean books have been 
sent to the printer and will be available “any day now”.   



Checking Your Planter Can Improve Your Corn Yields 
Adapted from R.L. Nielsen (Purdue University) “Don’t Let The Planter Hold Back Your 

Corn Yields” 
 
Uneven stand establishment in corn consists of uneven seed spacing, uneven emergence, 
and/or uneven seedling growth.  There are several factors that can cause these stand 
establishment variations such as soil temperature, seedling depth, residue distribution, 
soil crusting, and soil moisture.  Yield losses caused by uneven stand establishment can 
easily range from 7 to 15 bu/ac, sometimes even greater depending on the growing 
season.  The most common cause of uneven stands in corn is the planter itself.  The good 
news is that there are a few things that can be done to your planter to help alleviate any 
potential yield losses.  By making simple adjustments and timely planter maintenance, 
corn stands can be improved with minimal costs to you. 
 
Causes of Plant Spacing Variability 
 
Plant spacing variability is most commonly related to misadjusted or malfunctioning 
planter mechanisms.  Improper seed drops can occur from worn finger-pickup 
mechanisms, mis-adjusted finger tension, worn knockoff brushes, or from simply driving 
too fast.   
Also keep in mind that aged and worn seed conveyor belts may not deliver kernels 
properly to the seed chute.  In air-planters, misadjusted air pressure, leaks within the 
system, worn knockoff brushes, or using the wrong sized discs can also cause uneven 
seed drop. 
Other non-mechanical issues that may affect stand establishment within the rows include 
weather or pest related damage, as well as seed germination percentages (usually 90 to 95 
percent, not 100 percent!). 
 
Preventative Guidelines 
 
Before planting, take a bit of time to check your planter.  These simple steps can help 
save you money in the long run: 
 

1.) With plate-type planters, math the seed grade with the correct planter plate. 
2.) Planter with finger pick-ups should be checked for wear on the back plate and 

brush, use a feeler gauge to check tension on the fingers, then tighten correctly. 
3.) Check for wear on double-disc openers and seed tubes. 
4.) Make sure the sprocket settings on the planter transmission are correct. 
5.) Check for worn chains, stiff chain links, and improper tire pressure. 
6.) Lubricate all chains and grease fittings. 
7.) Make sure seed drop tubes are clean and clear of any obstructions. 
8.) Clean seed tube sensors if you have a planter monitor. 
9.) Make sure coulters and disc openers are aligned properly, and 
10.) With air planters, match the air pressure to the weight of the seed being planted. 

 
 



Causes of Delayed Emergence 
 
Soil moisture variability within the seed depth zone and poor seed-to-soil contact are the 
two main causes of delayed seedling emergence.  Poor seed-to-soil contact can be caused 
by clodding soils, no-till coulters not able to slice cleanly through surface residues, worn 
disc openers, and misadjusted closing wheels.  Every time you enter a new field, be sure 
to take a minute and check seedling depth.  Making adjustments to the seedling depth is 
the most important decision you can make during planting.  On no-till planters, ensure 
coulters slice cleanly through the residue, rather than pinning residue inside the seed 
furrow.  Also, adjust the tension of the closing wheel based on soil conditions.  Make 
sure the seed furrow is being closed and firmed adequately. 
Other causes can be attributed to soil temperature variability within the seed zone, soil 
crusting, herbicide residue injury, insect pressure, and/or soil-borne diseases. 
 

   
  

Wheat Update 

Many Onslow Co. wheat fields currently reveal a "rainbow" of color.  Wet, saturated soil 
field areas reveal purple, red plants.  Soil pore space is filled with water, resulting in a 
poorly functioning wheat root system.  Other field areas reveal light tan-colored (dead 
tissue) leaf tip plants.  These dead tissue leaf portions are the result of extremely cold 
temperatures.  Wheat plant color/growth should improve as environmental conditions 
improve. 

Late January-early February is the time for field tiller count evaluations.  If 50+ 3-leaf 
tillers per square foot are present, current wheat growth is adequate and total topdress 
nitrogen should be applied at Growth Stage 30 (early March).   
 
If less than 50 3-leaf tillers per square foot are present, current wheat growth is not 
adequate and topdress nitrogen should be split (1/2 applied now and 1/2 applied at 
Growth Stage 30).  If tiller density is low, you can easily see the ground between rows.  
This split approach provides some shallow nitrogen now to promote additional tillering 
(assuming favorable February environmental conditions). 

Randy Weisz, NCSU Extension Small Grains Specialist, has prepared an excellent 8-
minute video that discusses the above.  Go to http://www.smallgrains.ncsu.edu/tiller-
counting.html to view.   

The above assumes soil pH and other nutrient (phosphorus, potassium, sulfur, etc.) 
requirements were managed at planting.  120 pounds/acre of total nitrogen (at-plant + 
topdress) is the maximum recommended rate for wheat.  Higher rates promote lodging, 
etc. 



Upcoming Events 
 

Tri-County Forestry Association Meeting  (Onslow, Pender, and Duplin counties) 
February 15, 2014 

Begins at 9:30 with registration ($10) and classroom time, and tour begins at 12:45pm 
following meal. 

Burgaw Holiness Church – 426 West Bridgers Street, Burgaw, NC 
Optional tour will be held at Buren Lanier’s (we will depart from the church at 12:45pm) 

Please call Nita at (910) 455-5873 to RSVP 
 

Pesticide Re-Certification Classes 
Onslow County Extension office 

Please RSVP to Nita 
 

March 4, 2014 
6:00pm – 8:00pm 
2 hrs of V credit -  
Safety Training 
 

March 18, 2014 
6:00pm – 8:00pm 
2 hrs of N, O, D, X 
 
 

March 27, 2014 
10:00am – 12:00pm 
2 hrs of N, O, D, X, L 
(other categories TBA) 
 

 
All Private Applicators (license number beginning with 038) are required to get 2 
hours of X credit and 2 hours of V credit every three years.  Please call if you are 
unsure of how many credits you have/need. 


