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Good Morning/Afternoon! I am John Wilson, an Extension Educator with the University of Nebraska-Lincoln Extension based in Burt County, the same area as our previous speaker, Scott Olson. I have served as co-leader of a group of Extension field staff and specialists from Iowa State University and the University of Nebraska-Lincoln to help farmers who had land destroyed by the Missouri River Flood of 2011. In September, we sponsored our first webinar addressing these concerns. This program was viewed by over 200 farmers at 22 viewing sites in five states. Today I’ve been asked to summarize some of the information presented at that webinar. 
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To start, I’d like to share a little information on how this has impacted us locally. Here you see a map of Washington D.C. This summer in the county where I work, an area almost half the size of Washington D.C. has been flooded by the Missouri river... just in Burt County.
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Economic Impact
STUDY DONE FOR NEBRASKA FARM BUREAU

CROP LOSSES after crop insurance & disaster payments
Burt County - $8.0 million Nebraska - $41.1 million

TOTAL LOSSES *
Burt County - $28.7 million Nebraska - $188.8 million

* -Does not include losses associated with levee damage, 
reduced soil productivity, disaster cleanup, buildings, 
roads and other infrastructure and property. Nor do 
they account for the losses from non-agriculturally 
related manufacturing and services that were   
affected by the flooding. 
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This study that was done for the Nebraska Farm Bureau. The losses from crops not produced after crop insurance & disaster payments just in 2011 was $8 million in Burt County and $41.1 million in the 14 counties affected in Nebraska. The estimated total losses in Burt County was $28.7 million and in $188.8 million Nebraska. These losses DO NOT include losses associated with levee damage, reduced soil productivity, disaster clean up, buildings, roads and other infrastructure and property. Nor do they account for the losses from non-agriculturally related manufacturing and services that were affected by the flooding.
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Successful Farming After
The Flood  Management

I. Problem: Sediment and Debris
Recovery Goal: Remove barriers to crop production

II. Problem: Erosion
Recovery Goal: Repair physical damage to the soil

III. Problem: Flooded Soil Syndrome
Recovery Goal: Stimulate soil microbial activity

IV. Problem: Other Considerations – Crusting,  
Soil Sampling, Seeding Method, Wind Erosion

Recovery Goal: Select best  management     
practices for your situation
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When we look Farming After The Flood, there are several important considerations, including: sediment and debris removal, correcting erosion problems, overcoming flooded soil syndrome and other problems we may encounter.
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I. Sediment and Debris
Flooded fields may contain 
the following debris

• Building debris

• Fuel tanks

• Household refuse

• Unmarked containers

• Driftwood

• Plant residue

• Sand and sediment
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The first step is removing sediment and debris from the field. Anything that can be moved by water, including whole houses, can end up in the least likely spots.  Types of debris we may encounter include building debris, fuel tanks, household refuse and unmarked containers, driftwood, plant debris, and sand and sediment.
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Recovery Goal: Remove 
barriers to crop 
production including:

• Miscellaneous debris

• Plant residues

• Sand and sediment

I. Sediment and Debris
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For the purpose of our discussion, I am going to group debris in three large categories… miscellaneous debris, plant residues, and sand and sediment. 
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Recovery Goal: Remove  barriers to crop 
production
• Remove material according to state 

regulations (will vary from state to state)
• Inspections/permits may be required
• Burn and/or bury debris when appropriate

IA. Miscellaneous Debris
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I won’t go into detail about the removal and disposal of miscellaneous debris. There are many variations between state’s laws and regulations… including necessary inspections and permits… and burning or burying this type of debris.



Know how. Know now.

Recovery Goal: Remove  
barriers to crop production

• Residue less than 4 
inches deep can be 
buried  with tillage

• Increases nitrogen 
demand

• Spread, remove, or 
burn deeper deposits

IB. Plant Debris
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Another common type of debris we might see is plant material. If the residue is less than 4 inches deep, farmers can usually incorporate this with normal tillage operations. They need to remember that the microbes breaking down of this organic material also needs nitrogen. Finally, farmers will need to spread, remove, or burn residue accumulations greater than 4 inches deep.
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Recovery Goal: Remove   
barriers to crop production

• Less than 2”: incorporate 
with normal tillage operations

• 2-8”: incorporate with chisel 
or moldboard plow

• 8-24+”: spread or remove     
to a depth of  8” or less and 
incorporate as listed above

IC. Sediment (sand) Management
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One of the biggest challenges our farmers face after the flood is getting rid of all the sand that has been deposited in fields. Our recommendations for managing sand deposition vary with the depth of the sediment. Less than 2” of sand can be incorporated with normal tillage operations while layers of sediment between 2 and 8 inches will require more aggressive tillage. When deposits are over 8 inches deep, we need to spread or remove the excess, then incorporate the remaining sand as outlined above.
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Recovery Goal: Remove  barriers to crop 
production

• Removal

IC. Sediment (sand) Management
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Farmers should be cautions about using excess sediment to completely fill large eroded areas. This courser textured material will not have the same water holding capacity as the surrounding uneroded soil. This can create droughty spots in a field if these eroded areas aren’t top dressed with native soil.
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Recovery Goal: Remove  
barriers to crop production

• Compaction from traffic will 
be a concern.

• Use lanes for multiple trips.

• Compaction is usually not 
caused by flood water and 
sediment. 

• 5 feet of water = 2.2 psi.

IC. Sediment (sand) Management
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Compaction is another concern when significant machinery traffic is needed to manage excessive sand or sediment. Use travel lanes to confine potentially compacted areas. Contrary to popular belief, flood water in itself does not contribute significantly to compaction. Five feet of standing water puts a pressure of 2.2 pound per square inch on the soil.
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II. Erosion
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The opposite problem of having large sediment deposits is when parts of the field are eroded. How we manage this erosion will depend on the severity of erosion. Just like excessive sedimentation, there are three possibilities for dealing with erosion.
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Recovery Goal: Repair physical damage to the 
soil

• Tillage - soil can be smoothed and farmed 
following a normal tillage operation

II. Erosion
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Our first option for managing erosion is tillage. We can use this if the area can be smoothed and farmed with normal tillage operations.
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Recovery Goal: Repair physical damage to the 
soil

• Earth Moving - erosion too deep to correct 
with tillage, but can be filled, then farmed

II. Erosion
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If erosion is too deep to be corrected with tillage, the next option is to fill the eroded area with topsoil from another area in the field, or partially filling the eroded area with sediment and topdressing the area with topsoil.
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Recovery Goal: Repair physical damage to the 
soil

• Abandonment - erosion too deep to correct 
economically, even with earth moving

II. Erosion
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Finally,  if erosion is extensive, the farmer must weigh the cost of repairing the eroded areas against abandoning it. In some cases, land easement programs may be an alternative and provide some financial support. Farmers should check with their local USDA Natural Resources Conservation Service, or NRCS, office for more information.
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III. Flooded Soil Syndrome

CAUSE:

It is similar to Fallow Syndrome that was first 
observed in 1940 in wheat fields caused by 
decreased survival of Arbuscular Mycorrhizae
(AM) fungi population.

AM lives in association (symbiotically) with 
plant roots, receiving energy (carbohydrates) 
from the plant while assisting in nutrient 
(primarily phosphorus) uptake.
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Once we have addressed the physical problems frequently encountered after flooding, we need to shift our attention to changes in the soil microbiology. A phenomenon known as flooded soil syndrome is common after prolonged flooding. This is caused by lower incidence of arbuscular mycorrhizae, or AM, in the soil. This soil-borne fungi lives symbiotically with plants, on and in their roots. The fungi receives carbohydrates from the plant while assisting the plant with nutrient uptake, particularly with phosphorus.
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III. Flooded Soil Syndrome

AM are multi-branched                                   
fungi living on and in the                                  
root which increases the                          
surface area available 
for nutrient absorption.

The flooding by itself does not reduce AM, 
rather the absence of living plant roots 
during the flooded period.

AM cannot survive in soil without plant roots.
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Arbuscular micorrhizae act as an extension to the roots and increase the surface area available for nutrient uptake. Flooding does not directly reduce the AM population. Rather the absence of live plant roots in the soil during the flooded period leads to the decline of AM. These fungi can not survive in the soil without living plant roots.
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III. Flooded Soil Syndrome

RESEARCH FINDINGS:

Corn is the most affected crop; soybean    
and sorghum less.

Banding nitrogen (N) and phosphorus (P) 
fertilizer at planting helps with early season 
P uptake

High P rates do not always offset the flooded 
soil syndrome’s effect on yield.
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Of the crops commonly grown in our area, corn is the most susceptible to flooded soil syndrome. To avoid this problem, the first choice would be to plant a more tolerant crop. If corn must be planted in a field the year after flooding, be prepared to band nitrogen and phosphorus. Phosphorus levels should be twice the normal rate, even if a soil test indicates adequate levels of phosphorus in the soil, but this may not completely offset the effects of flooded soil syndrome. 
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Symptoms:

Stunted plant 
growth

III. Flooded Soil Syndrome
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Affected corn will exhibit poor, stunted early growth and a purplish discoloration to the leaves due to the reduced uptake of phosphorus in the plant. 
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III. Flooded Soil Syndrome

Purple 
discoloration of 
leaves due to 
phosphorus (P) 
deficiency
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III. Flooded Soil Syndrome
RESEARCH FINDINGS: 

Flooding effect on AM colonization of corn and 
soybean in Iowa in 1994

(Wetterauer and Killorn, 1996, J. Prod. Agric.)

* - % of  
root length 
colonized 
by AM

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com/
Presenter
Presentation Notes
This research from Iowa shows the difference between root colonization by AM on corn and soybeans in 1994, following extensive flooding in 1993. 
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III. Flooded Soil Syndrome

COVER CROPS:

Any growing plants - crops, cover crops, and 
weeds - will increase AM re-colonization due 
to actively growing plant roots.

AM recovery will increase during the growing 
season, returning to non-flooded soils levels. 

AM recovery will increase plant P uptake and 
help reduce P deficiency.
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Any actively growing plant roots, whether from crops, cover crops, or even weeds, will aid in building the AM population in the soil. In the absence of early weed or cover crop growth, the AM population will build gradually during the growing season, but crops may still exhibit phosphorus deficiency symptoms… especially in the spring and early summer.
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III. Flooded Soil Syndrome

COVER CROPS:

Cover crops will provide 
root material to start AM 
recovery in flooded soils

Don’t plant cover crops 
on soils requiring a lot 
of sediment removal

Many choice of kinds of 
plants for cover crops
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We want to establish cover crops as soon as possible. However, we do not want to plant cover crops until we have corrected sedimentation problems. If we do, we will remove the fungi that we grew on the cover crop roots. There are many choices for cover crops.
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III. Flooded Soil Syndrome

COVER
CROPS:

www.mandan.ars.usda.gov

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com/
Presenter
Presentation Notes
This chart gives an idea of the variety of plants that can be used for cover crops. They can be grasses or broadleafs, cool season or warm season plants, and annuals, biennials or perennials.
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III. Flooded Soil Syndrome

COVER CROPS:

Time of year to plant and 
establish cover crops

Choices limited as move 
later in growing season

Consider method of 
planting
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Even if we didn’t get a cover crop planted this fall, we can seed something early next spring that will give us growth for a month or two before we plant our normal crop.
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III. Flooded Soil Syndrome

COVER CROPS

• Flooded soils will have little or no residue cover to 
protect it from water or wind erosion and crusting.

• Grasses provide the longest lasting residue cover,  
usually catch more snow, and improve soil stability.

• Broadleaf taproots penetrate and open up tight 
soils and improve water infiltration.

• Cover crops will use some water, but generally  
less than the evaporation from bare soil.
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One challenge for establishing cover crops is the lack of residue on the soil to protect the seedlings from water and wind erosion. Consider planting both grasses and broadleaf plants in a cover crop mixture or “cocktail.” A common concern is that cover crops will use too much water. Generally they will use less than will evaporate from bare soil while trapping snow, reducing erosion, and helping overcoming flooded soil syndrome.
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IV. Other Considerations

CRUSTING

• Surface soil texture change and loss of 
structure can cause effects resembling 
compaction

• Restricted root                                 
penetration and                                  
infiltration

• Tillage should remedy                                         
shallow (< 2 inch) layer
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One other important consideration is the change in the soil structure at the soil surface. Sedimentation plus the breakdown of organic matter in the soil may lead to a situation that resembles compaction. This condition may result in soils that are too dense for roots to penetrate and won’t allow water to soak in. It also creates problems for cover crops that are seeded without incorporation. Light tillage will normally correct this problem.
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IV. Other Considerations

SOIL TESTING:

Soil testing should be done after land leveling

Soil samples should not                                            
be collected right after                                     
soils dry

Allow time for chemical                                            
(P) reactions after soils                                         
aerate
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It is important to soil test after excess sediment is removed and any that remains is incorporated into the underlying original soil. Phosphorus availability and soil test results will change as the soil moves from an anaerobic to aerobic state after flooding, so it is important to allow several weeks after the soil aerates to take a soil test. Keep in mind that crops grown in a soil testing medium to high for phosphorus may still exhibit phosphorus deficiency symptoms because of the lack of AM to aid the plant in phosphorus uptake. Banding high rates of phosphorus may help overcome this condition, but do not always offset flooded soil syndrome symptoms.
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IV. Other Considerations

METHOD OF SEEDING:

Aerial application     
on soil surface

Broadcast with      
light incorporation

Drill
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There are several methods to seed cover crops including aerially seeding, broadcast seeding with a shallow incorporation, or drilling. The method we select may depend on soil conditions. Each method has advantages and disadvantages.
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IV. Other Considerations

WIND EROSION:

Challenge to get cover crops or regular crop 
established in fields
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One challenge for establishing cover crops or our normal crop is the lack of residue on the soil to protect the seedlings from water and wind erosion. One advantage of cover crops is, even if we only get half a stand, it will reduce the wind and water erosion if we plant our regular crop directly in the cover crop. I have been in some flood damaged field where you couldn’t see 100 yards because of blowing sand. Now, how many of you noticed the grain bin at the end of the center pivot? This is comparable to not being able to see something the width of the Washington Monument if looking from the Lincoln Memorial.
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Conclusions

Take things in order

• Remove Debris

• Remove Excess Sediment

• Repair Erosion

• Establish Cover Crops

• Select Crop to Plant in 2012 (considering 
fertility, inoculants, seed treatments, etc.)

• Pray that this never happens again!
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In conclusion, it will be important to take a number of steps in order. First, we must physically repair the soil by removing debris, removing excess sediment, and repairing erosion. Then we need to repair the soil microbiology by planting cover crops and selecting crops for that first growing season following a flood that are more tolerant to low AM populations. Finally, we need to pray that the decision makers that manage the Missouri River waters, or waters in other major river systems, will not be so blinded by their “manual” that they can’t, or won’t, use a little common sense in the future. 
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This was a summary of some of the information presented at a webinar held earlier this fall. I would like to acknowledge team members Shawn Shouse and Mahdi Al-Kaisi, from Iowa State University, and Paul Jasa from the University of Nebraska-Lincoln for their contributions to this webinar and allowing me to share some of the information they presented. I’d also like to thank the Soil Science Society of America for arranging this opportunity to visit with you today.
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THANK YOU!
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Thank you! I’ll be glad to take any of your questions later.
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