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Topics/Concerns

• Microbial survival (Rhizobium):

– established populations or virgin ground

• IDC and salinity

• Fertilizer applications

• Ruts and compaction

• Crop residue and tillage

• Residual fertility of unharvested crops



Fig. 2. Effect of flooding on (i) the displacement and exclusion of aerial oxygen from the soil, 

entrapment of metabolically generated gases in the soil and (ii) the consequences, over time, of 

bacterial respiration for soil redox potential, loss of free nitrate and subsequent generation of 

chemically reduced end-products. (Developed from (Setter and Belford, 1990)



Flooded soil on soil chemistry - fertility

1. Nitrate lost to N2O or N2 gas

• Rate on saturated cold soils is 2-4 lb N/ac/day

• Some nitrate may have leached in sandy soils

2. Mn and Fe increase in availability

3. Free lime + saturated soil = bicarbonate and interferes 
with Fe uptake leading to IDC

4.Inflates soil test P



Flooded soil on soil biology

• Well known “flooded or fallow” soil syndrome

• Due to collapse of mycorrhizae populations when 

land not cropped to host plants

• Eg corn and flax after canola

• Not the case with a wet fall



Will soil rhizobium survive the wet fall?

• Not suspected to be a problem with rhizobium 

species after a “wet fall” – for established soy fields



Stuttgard – Arkansas State Soil

``Grow soybeans after flooded rice, followed 

by flooding for duck hunting and saturated 

soil most of winter``

``Inoculate seed only 20% of the time.``

``No problems``

K. Nixon



Soybeans inoculated with granular + liquid vs. 

liquid only

Granular plus liquid 

inoculant
Liquid inoculant only

Photo:  Mark Keating, Russell, MB

First year soybeans



Do you still need granular or in-furrow liquid on 

“experienced fields”?

Tone Ag Consulting Ltd, 2015



In season flooding on soys. 2014

Leaf colour (SPAD

chlorophyll)

28.9      (40.2)

Leaf N content (%) 2.5% D  (4.8%S)

Plant height ” 20.9”       (30.1”)

Nodules / plant 13.4        (46.4)



Soybean yield response to rescue N applications.
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Yield Impact of Yellow Soybeans and

Management Strategies

Kristen P. MacMillan, MSc, PAg, Research Agronomist, University of 

Manitoba

in Pulse Beat: Summer 2018



Soil test 

report



Iron Deficiency Chlorosis Risk Factors

Soluble salts Carbonate level CCE%

(mmhos/cm) 0-2.5 2.6-5 >5

0-0.25 Low Low Moderate

0.26-0.50 Low Moderate High

0.51-1.0 Moderate High Very High

>1.0 High Very High Extreme

Adapted from AGVISE Labs

Under wet/saturated soil conditions

Compounded by high soil nitrate, herbicide stress, compaction



CCE – presence of 

‘free lime”

• Fe-chlorosis or lime-
induced chlorosis

• alkaline soils (pH > 7.4), 
high in free lime 

• poorly drained and higher 
salinity areas. 

• Limits soluble form of iron 
taken up by plants

• Managed through field and 
variety selection, drainage 

• Compounded by N 
application

16



Yield Impact of Yellow Soybeans and
Management Strategies



SoyGreen Evaluation for Prevention of Iron 

Deficiency Chlorosis. Antara Research
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IDC Management

• Improve drainage, manage salinity

• Grow IDC tolerant varieties

• In furrow application of ortho-ortho-EDDHA Fe 
chelate (3 lb/ac dissolved in water)

• Biologically “dewater soil”
– Plant in 15” or wider rows so there are more seeds per ft 

of row

– Increase seeding rates

– Seed a 1 bu/ac oat cover crop and spray out later



SALINITY



Salinity 

and IDC



Salinity Effects on Crops
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Soybeans are sensitive also

Fig 1. Salinity gradient effects on soybean; Saturated paste EC

0.15 2.0 4.0 5.7

Typical EC from a 1:1 soil:water commercial soil lab analysis 



Waiting for salts to flush out of tiles?

You need surplus water!

AgVise Tile project



Salinity in 2020

• Wet fall will likely have flushed salts deeper into the 

profile

• Will take some dry conditions for us to draw them 

back to the surface through tillage, etc.

• Or leave them there



Soybean Crop Fertility



Table 2. Phosphorus fertilizer placement and timing in Manitoba for spring 

wheat, canola, soybeans and corn (STRATUS Research).

Practice Wheat Canola Soybeans Grain corn

% of acres or volume applied

PLACEMENT

Broadcast , no 

incorporation

0 1 2 5

Broadcast and 

incorporated

3 9 14 35

Preplant banded 7 3 6 21

Sidebanded 23 13 13 19

Mid row banded 14 11 6 3

Seed placed 54 62 11 32

In crop applied 1 0 1 0

TIMING

Fall 6 2 17 23

Spring, preplant 3 5 6 34

At seeding 91 92 34 55

Post seeding, in crop 0 0 1 0



Fertilizer P  for soybeans in MB

Fall
17% Spring 

Preplant
6%

Seeding
34%Post plant

1%

None
42%

Timing



Soybeans are efficient feeders for soil P
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What about P?



Bcst
4%

Bcst & 
Incorp
26%

Preplant 
Band
11%

Side 
band
25%

Midrow 
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11%

Seed 
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21%

In crop
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SFG Seedplaced P



Beausejour
Clay – 8 ppm Olsen P

Check

No P

80 P2O5

Seed placed

Melita
Loamy Sandy – 3 ppm Olsen P



Row crop application 

of liquid fertilizer

Risk factors:

Soil texture

Wide row spacing







2020 Logistics:

Just in time delivery?

Or on-farm storage



Got Ruts?



Fertilization Challenges for 2005

• Spring 2005:

– Mud & ruts are still there; N fertilizer still isn’t

– Low soil test N; high fertilizer costs

– Dealer logistics

• Fall 2004:

– Late harvest; little tillage or NH3 application

Photos: Scott Corbett, Rosser

2020
2019

2020



• Wetting/drying effect on soil



Up in smoke:

• 95% of the C

• 98% of the N

• 75% of the S

• 24% of the P

• 35% of the K 

Got Residue?





How much tillage is needed to manage ruts and 

incorporate fertilizer?

• Is vertical till or heavy harrowing enough?



Traditional spring 

tillage

DeJong-Hughes. 

2013 MAC

Good 

fertilizer and 

herbicide 

incorporation



Vertical tillage

DeJong-Hughes. 2013 MAC



Broadcast urea incorporation with 1 and 2 passes 

Vertical Till (Crop Diagnostic School 2014)

Application Surface 

residue

N prills 

at 

surface

NH3

loss

ppm*

Surface N 93% 100% 300

Vertical till 

1X

74% 20% 25

Vertical till 

2X

54% 14% 25

* In 3 days before rainfall.



Strip till allows banding 



Strip till allows fertilizer 

banding 

B. Pritchard, 2019



How much tillage 

do you need for 

soybeans?

Fall Disk Zero till

Strip Till



Fertility Value of Unharvested Crops

• Hailed soybeans

• Unharvested dry beans

• Unharvested potatoes (12K acres)





Table 1. Plant nutrient equivalent content of dry 
beans, soybeans and potato tubers

Crop C:N 

Ratio

Total N 

content

Total P2O5

equivalent

Total K2O 

equivalent

Dry beans 13:1 3.5 lb/cwt 1.1 lb /cwt 1.9 lb /cwt

Soybeans 8.3:1 3.8 lb/bu 1.2 lb/bu 1.2 lb/bu

Potatoes 37:1 32 lb/100 

cwt

16 lb/100 cwt 60 lb/100 cwt

.

If C:N < 20:1 mineralization = “release of N”

If C:N > 20-30:1 immobilization = “N is tied up”

Heard & Hay, 2006 MAC



Mineralization eventually follows after immobilization:

(Soil Fertility and Fertilizers 2014)

60:1 ... eg. cereal residues

13:1 beans

37:1 potatoes

8:1 soys



Table 2.  Estimated nutrient availability to 2020 crops 
from unharvested dry bean, soybean or potatoes.

Crop and 

estimated yield

Available N Available P2O5 Available K2O

Lb/ac

Dry beans 

20 cwt/ac

70 18 34

Soybeans

30 bu/ac

114 29 32

Potatoes 

300 cwt/ac

29 @ 30% available

48 @ 50% available

38 162

Modest to high N contribution.

P&K contribution is NOT “starter”, but consider as soil or maintenance supply.



Saturated Soil Summary
• Established fields - Soil bugs will take care of themselves.  

Use on-seed inoculant

• 1st time soils, granular inoculant offers protection

• Scout nodulation

• IDC – varieties, drainage, soil test, targeted SoyGreen?

• Salinity

• Fertility – stress of Placement & Timing for other crops

• Limit seed placement.

• Match P removals when able.

• Ruts – till them out

• Modest-high residual N from failed 2019 crops



Fall 2019 is behind us. Safari On!

John.Heard@gov.mb.ca 204 745-8093
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