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Understanding Anhydrous Ammonia Application Risk in Wet Soils 
 
Spring fever is upon us and as you 
drive throughout the countryside, 
many have anhydrous ammonia 
tanks lined up and ready for corn 
#plant19 due to wet conditions that 
persisted throughout the winter. 
One question that has been arising 
is “How soon can I make a tillage 
pass after applying anhydrous 
ammonia?”.  As for tillage passes, 
with the soil moisture we have, 
tillage should be fine as long as you 
are waiting at least a day after the 
anhydrous ammonia is injected. 
Just make sure that your tillage 
pass is shallower than the injection 
depth.  To minimize any loss, the 
tillage depth would ideally be at 
least 3” less than the depth of 
anhydrous injection.  If not, there 
could be a risk of some nitrogen 
loss, and the risk of nitrogen loss 
increases even further as the soil 
dries.   

The primary concern this spring, however, is regarding anhydrous application and planting with many growers 
asking “How long do I need to wait after anhydrous application to plant?”.  When it comes to planting after an 
anhydrous ammonia application, unfortunately, there really is no exact “safe wait time” before planting 
especially in strip-till systems where seed placement is directly over the injection site.  The risk that anhydrous 
ammonia presents is having “free” ammonia available in the soil which essentially burns the seeds or roots 
causing possibly poor emergence or delayed growth.  Time does not provide a solution to reducing risk in that 
the reactions following the anhydrous application that can result in “free” ammonia being present will stabilize 
with time.  Thus, time does not alleviate the problem.  The factor that affects risk the most will be moisture.  
Quickly going through some of the basics of what happens when anhydrous ammonia is applied to the soil 
may help in understanding the risk and preventing injury to the crop this spring. 

The obvious reason that anhydrous ammonia is injected into the soil is that it is in gaseous form.  Upon 
injection, the gas will expand immediately.  This expansion area is often referred to as the ammonia retention 
zone that in most soils with ideal soil conditions would represent about a 3” to 4” radius from the site of 
injection.  Thus, a good rule of thumb with anhydrous is too inject with at least a 4” buffer between the site of 
injection and seed placement to minimize injury.  However, soil conditions and application equipment effects at 

Figure 1: Anhydrous ammonia was applied by strip‐till to the rows on the right side of the picture.  
Then, after a rain, anhydrous ammonia was applied to the rows to the left side of the picture.  The 
rows to the left received very little moisture after application.  Corn plants to the left are showing 
the effects of ammonia burn on the roots.  The field had received a soaking rain 2 weeks prior to 
this photograph, and the plants on the left are recovering from the injury. 



the injection site especially under less than ideal moisture conditions (either too wet or too dry) can negate this 
buffering effect.  Therefore, understand that the retention zone is not a perfect sphere or conical shape but 
varies with the application equipment and soil conditions including moisture, structure, and texture.  Upon 
injection, the gas will be attracted to moisture, and the expansion and distribution of the ammonia will vary as 
the gas finds the path of least resistance. 

How can wetter soils present a higher risk?  With wetter soil, the primary risk is slicking off or smearing of 
the sidewalls.  Smearing acts as somewhat of a seal to the knife slot and inhibits expansion of the ammonia 
into the sidewalls of the trench.  Consequently, as the ammonia finds the path of least resistance, it will often 
expand further upward into the fill dirt than under ideal moisture conditions.  Thus, smearing can negate the 
typical rule of thumb which is 4” of separation.  The caution is, as the soils dry this spring, that surface 
conditions in the upper 1 - 4” of the profile may be acceptable for tillage, however, as we move further into the 
profile the 4” to 8” depth could be much wetter.  This could result in having nice fill near the surface, but 
smearing deeper in the trench causing more ammonia to seep upward into the fill dirt inching closer to seed 
placement.  If significant smearing or slicking off of the sidewall is occurring, injecting deeper to try and create 
more separation may not be effective at further reducing risk to the ammonia.  Additionally, if the fill dirt is loose 
or cloddy, large pore spaces will allow the ammonia to seep further up into the profile. 

Why does time not alleviate the issue?  We essentially force ammonia into an anhydrous state.  Anhydrous 
actually means “no water”.  However, anhydrous ammonia will quickly react to water when present and will 
literally pull the water out of anything within reach.    When anhydrous ammonia (NH3) is injected into the soil, 
the NH3 grabs a hydrogen (H) from the water (HOH) forming a concentration of ammonium (NH4) and 
hydroxide (OH).  Once the anhydrous ammonia (NH3) is converted to ammonium (NH4), the risk to plants is 
minimized.  The issue is that this reaction has a drying effect on the soil and causes the pH in this area of the 
soil to rise significantly.  The pH in the area of the reaction can rise to 9 or even 10 resulting in less H available 
to react with the ammonia.  As the ammonia dries the soil and less H is available, the reaction slows over 
time.  The resulting pH will determine the amount of unreacted or “free” ammonia remaining.  The higher the 
pH, the more free ammonia.  This residual free ammonia is what represents the risk to developing seeds and 

plants.  If a significant amount of ammonia has creeped 
up into the fill dirt, any free ammonia that is present will 
suck the moisture out of exposed plant material causing 
it to burn the developing seed or roots. 

What if I plant off of the strip or injection site?  
Planting to the side of the injection site can be an 
effective way to manage the risk.  For no-till or minimum 
till type applicators that minimize soil disturbance, >4 
inches of separation with firm intact soil can provide an 
effective buffer from the ammonia although with sandy 
soils more offset may be needed.  For strip-till or chisel 
type applications made under less than ideal conditions, 
>6 inches of offset due to more soil disturbance may be 
necessary to reduce risk.  If you will be splitting the row 
on 30” centers or greater (15” from the row), applying 
starter, banded, or broadcast nitrogen providing at least 
20% of the nitrogen requirement is beneficial to 
supplement plants until they are able to access the 
ammonia band. 

 

How can I minimize the risk in strip-till if I want to plant on the row?  Water.  The antidote to free 
ammonia is water.  Much like if we are exposed to free ammonia to our skin or eyes, the antidote is water.  
Unfortunately, the last thing many of us want this spring is more water!  However, having good soil moisture 

Figure 2: Healthy plant on left and plant with nitrogen root burn on 
right 



means there is less overall risk than applications in dry soils, and it will take less water following the application 
to convert the ammonia to ammonium.  First, remember that the anhydrous ammonia needs to be injected at 
least 4 inches deeper than seed placement.  Therefore, if seed placement will be 2 inches then the ammonia 
needs to be injected at least 6 inches deep.  Applying deeper and creating more separation should help unless 
there is significant smearing occurring on the sidewalls.  How much water?  That is going to vary with soil 
texture, structure, and soil conditions during the applications.  Essentially, with rainfall or irrigation, we would 
like to have good soil wetting 3-4 inches deeper than the seeding depth into the injected area following the 
anhydrous application.  This soil wetting provides water that will further convert any residual free ammonia into 
ammonium and reduce the risk to young seedlings. With the moisture currently in most soils, the amount of 
rainfall or irrigation needed will be greatly reduced versus dry soil conditions.  How will you know if you have 
had enough water?  4 –12 hours after a rain or irrigation event, grab a shovel and dig down into the injected 
area in several locations and you should be able to observe the depth of soil wetting.  

Reference:  ISU; A Late Spring - Nitrogen Considerations 

 

You can access ELUMINATE with the following link: https://eluminate.solutions/ 

E-Luminate®, is an exclusive digital offering that draws upon extensive agronomic data to help farmers make 
more informed seed selection decisions. This unique seed placement tool is available to Golden Harvest Seed 
Advisors for use with their customers to have field-level discussion around selecting the right hybrid. 

ELUMINATE LEARNING LINK by Justin Welsh: https://youtu.be/C-kc3U2oCNA 
 

 
Visit www.goldenharvestseeds.com/agronomy. Join the conversation online – connect with us at 
www.facebook.com/GldnHarvest or www.twitter.com/GldnHarvest.  
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Product performance assumes disease presence. 
 
©2019 Syngenta. Important: Always read and follow label instructions. Some products may not be registered for sale or use in all states or counties. Please check with your local extension 
service to ensure registration status. AAtrex 4L, AAtrex Nine-O, Acuron, Agri-Flex, Agri-Mek 0.15EC, Agri-Mek SC, Avicta 500FS, Avicta Complete Beans 500, Avicta Complete Corn 250, 
Avicta Complete Corn 500, Avicta Duo Corn, Avicta Duo250 Corn, Avicta Duo Cotton, Avicta DuoCOT 202, Besiege, Bicep II Magnum, Bicep II Magnum FC, Bicep Lite II Magnum, Callisto 
Xtra, Cyclone SL 2.0, Denim, Endigo ZC, Endigo ZCX, Epi-Mek 0.15EC, Expert, Force, Force 3G, Force CS, Force Evo, Force 6.5G, Gramoxone SL, Gramoxone SL 2.0, Karate with Zeon 
Technology, Lamcap, Lamcap II, Lamdec, Lexar, Lexar EZ, Lumax, Lumax EZ, Medal II ATZ, Minecto Pro, Proclaim, Voliam Xpress and Warrior II with Zeon Technology are Restricted Use 
Pesticides.  
 
Some seed treatment offers are separately registered products applied to the seed as a combined slurry. Always read individual product labels and treater instructions before combining and 
applying component products. Miravis Ace is sold as a combination of separately registered products: Miravis Ace A and Miravis Ace B fungicides. Orondis Gold is a combination of separately 
registered products: Orondis Gold 200 and Orondis Gold B. Orondis Ridomil Gold is a combination of separately registered products: Orondis Gold 200 and Ridomil Gold SL. 
 
Important: Always read and follow label and bag tag instructions; only those labeled as tolerant to glufosinate may be sprayed with glufosinate ammonium based herbicides. LibertyLink®, 
Liberty® and the Water Droplet logo are registered trademarks of BASF. HERCULEX® and the HERCULEX Shield are trademarks of Dow AgroSciences, LLC. HERCULEX Insect Protection technology by 
Dow AgroSciences. Under federal and local laws, only dicamba-containing herbicides registered for use on dicamba-tolerant varieties may be applied. See product labels for details and tank 
mix partners. Golden Harvest® varieties are protected under granted or pending U.S. variety patents and other intellectual property rights, regardless of the trait(s) within the seed. The Genuity® Roundup 
Ready 2 Yield® and Roundup Ready 2 Xtend® traits may be protected under numerous United States patents. It is unlawful to save soybeans containing these protected traits for planting or transfer to 
others for use as a planting seed. Roundup Ready 2 Yield®, Roundup Ready 2 Xtend®, Genuity®, Genuity and Design and Genuity Icons are trademarks used under license from Monsanto Technology 
LLC. The trademarks or service marks displayed or otherwise used herein are the property of a Syngenta Group Company.  All other trademarks are the property of their respective owners.  

 

 
 


