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2016 Soybean: USDA-NASS
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2016 Soybean: USDA-NASS

Rank State Acres Planted Yield
1 lllinois 10.1m
2 lowa 9.55m
3 Minnesota 7.6m
4 N. Dakota 6.05m
5 Indiana 5.7m
6 Missouri 5.6m
7 S. Dakota 5.2m

m = million acres planted per state
* = Record High Yield (bu/acre)
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2016 Soybean: USDA-NASS

Rank State Acres Planted Yield
1 lllinois 10.1 m 62 *
2 lowa 9.55m 59 *
3 Minnesota 7.6m 52 *
4 N. Dakota 6.05 m 41 *
5 Indiana 5.7m 59 *
6 Missouri 5.6 m 50 *
7 S. Dakota 52 m 48 *

m = million acres planted per state
* = Record High Yield (bu/acre)
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2016 Soybean: USDA-NASS

lllinois | lowa | Minn. N. Dak. S. Dak.
2016 1 2 3 4
2015 2 1 3 4
2014 2 1 3 4
2013 1 2 3 7
2012 2 1 3 8
2011 2 1 3 9
2010 2 1 3 10

Rank in acres planted per state
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2016 Soybean: USDA-NASS

lllinois | lowa | Minn. N. Dak. S. Dak.
2016 1 2 3 4 7
2015 2 1 3 4 7
2014 2 1 3 4 8
2013 1 2 3 7 8
2012 2 1 3 8 7
2011 2 1 3 9 8
2010 2 1 3 10 9

Rank in acres planted per state
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IDC Soybean Education Project 2016

Soil sampling IDC areas to confirm soill
properties which contribute to IDC

.| Carbonate (CCE)
8 (Calcium Carbonate Equivalent)

| Salts (e.c. 1:1)
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[ron is Important!

*l[ron Functions in Plants
* Photosynthesis
* Chlorophyll formation

*Nucleic acid synthesis
*Enzyme transformations




How Grasses Get Iron

* Most Grass plants (lron chlorosis very rare!)
 Secrete phytosiderophores (siderophores)
* Chelate all forms of iron around the root
* Ferric (Fe3+) and Ferrous (Fe2+) Iron brought
into plant
* Reduction of iron happens Inside the plant




How Soybeans Get Iron

* Soybeans
* Try to acidify the area around the root zone
* Soybean root pumps out H+ (acid)
* Ferric (Fe3+) is reduced to Ferrous (Fe2+)
* Reduction of iron happens outside the plant

* Soil Properties and soil chemistry affect this
process




IDC - Iron Chlorosis Factors

* Cool Temperature
* Reduces iron solubility a little
* Reduces root activity

» Water logged/Poor Aeration
* Increases CO, = more HCO, (bicarbonate)
* Slower root development
* Decreased nutrient uptake




IDC- Iron Chlorosis Factors

* High Soluble Salts (Salinity)
* Reduces total nutrient uptake
* Reduces water uptake
* Reduces root growth/length
* Competing nutrient effects

* Excessive soil nitrate (NO:s)
* Increases IDC




IDC - Iron Chlorosis Factors

 Carbonates (CCE — Calcium Carbonate Equivalent)
* CCE range in cornbelt (0-5%)
* CCE in our region (0-20%)

* Chemical Reaction /BAD!
* CaCO,+CO,+H,0 == Ca%*+2HCO;

* Bicarbonate neutralizes acid put out by
roots (less iron can be taken up)

* Soil pH higher than 7.4 may have carbonates
(test to know) lower than 7.4 no carbonates




Table 85: Agvise Fert. Guidelines Book

Risk of Iron Chlorosis in Soybeans
Based on carbonate and salt level

Carbonate
Level
Percent(%)

0-2.5%
0-2.5%
0-2.5%
2.6-5.0%
2.6-5.0%
2.6-5.0%
2.6-5.0%
>5.0%
>5.0%
>5.0%

>5.0%

Soluble Salts
mmhos/cm
<0.5
0.51-1.0
>1.0

0-.25

.26-.50

51-1.0

0-.25
.26-.50

51-1.0

Risk of
Iron Chlorosis
Low
Moderate
High

Low
Moderate
High
Very High
Moderate
High
Very High

Extreme




Soil Sampling Method:
Samples from IDC area and adjacent Green
area

37 IDC sites sampled for this project
Sites were “not” drown out areas
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Causes for |

DC 2016 Nort

nern Region

Location IDC? pH Nitrate Soluble | Carbonate Reason for
(0-6”) Ib/a | Salt (e.c.) (CCE%) IDC?

Thompson | Yellow 8.7 79 .82 6.6 N, Salt, CCE
Green 8.2 13 .49 4.2

Mayville 1 | Yellow 8.3 32 .33 2.4 CCE
Green 8.0 12 .19 1.2

Mayville 2 | Yellow 8.0 21 45 4.7 CCE
Green 8.3 13 43 0.8

Clifford Yellow 8.5 26 41 8.4 N, salt, CCE
Green 8.0 10 17 0.7

Galesburg | Yellow 8.3 26 43 6.8 CCE
7.8 27 .28 1.1

Arthur Yellow 8.4 39 31 1.5 ?7?
8.4 17 22 0.8

Amenia Yellow 8.4 64 .75 2.6 N, salt, CCE
8.2 34 .29 1.4




Causes for IDC 2016 Northern Region

Location IDC? pH Nitrate Soluble | Carbonate Reason for
(0-6”) Ib/a | Salt (e.c.) (CCE%) IDC?

Crookston1 | Yellow 8.0 28 .26 1.7 CCE
Green 8.0 12 .19 0.6

Crookston 2 | Yellow 8.2 19 .25 1.6 ?7?
Green 8.0 11 A1 1.5

Climax Yellow 8.2 14 51 7.1 CCE
Green 8.1 19 .60 3.6

Wolverton Yellow 8.2 96 4.85 2.6 N, salt, CCE
Green 8.1 32 0.99 0.8

Wahpeton Yellow 8.5 15 .99 2.1 Salt, CCE
Green 8.3 19 .32 1.0

Reynolds Yellow 8.4 21 73 12.0 Salt, CCE
Green 8.0 7 .39 0.8

Hatton Yellow 8.3 24 .49 3.2 CCE
Green 7.4 9 17 0.0




Causes for IDC - 2016 Northern Region

Location IDC? pH Nitrate Soluble | Carbonate Reason for
(0-6”) Ib/a | Salt (e.c.) (CCE%) IDC?
Ayr Yellow 8.4 52 48 2.1 N, salt, CCE
Green 8.0 10 .20 0.4
Hillsboro 1 | Yellow 8.1 22 1.88 3.8 Salt, CCE
Green 8.0 10 87 2.0
Hillsboro 2 | Yellow 8.4 16 .37 6.6 CCE
Green 7.4 18 .32 0.0
Observed reasons for IDC across 17 sites
Factors Number of sites
N, Salt, CCE 5
Salt, CCE 3 CCE involved in
N, CCE 0 15 of 17 sites!!!
CCE 7
Unknown Reasons 2
Total sites 17




IDC Project
Southern Region

0-6” soil samples
collected from
Yellow soybeans
and adjacent
green soybean
area.
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Causes for IDC 2016 Southern Region

Location IDC? pH Nitrate Soluble Carbonate Reason for
(0-6”) Ib/a Salt (e.c.) (CCE%) IDC?

Wilmot, SD | Yellow | 8.0 Na 1.82 2.0 salt
Green | 7.9 Na 0.78 2.6

Wilmot, SD | Yellow | 8.2 Na 4.16 9.9 salt, CCE
Green | 7.5 Na 1.13 0.4

DeGraff 2 Yellow | 8.2 38 0.39 8.6 ??7?
Green | 8.3 16 0.40 9.7

Benson 2 Yellow | 7.9 12 0.30 1.7 2?7
Green | 8.0 12 0.36 1.6

Benson 4 Yellow | 8.0 84 0.51 5.4 N, salt, CCE
Green | 8.2 9 0.16 1.4

Benson 5 Yellow | 8.2 22 0.32 6.8 ??7?
Green | 8.1 23 0.37 9.0

Alberta Yellow | 7.9 61 0.59 4.2 N, Salt
Green | 8.0 29 0.4 6.7




Causes for |

DC 2016 Southern Region

Location IDC? pH Nitrate Soluble Carbonate Reason for
(0-6”) Ib/a Salt (e.c.) (CCE%) IDC?

Chokio Yellow | 8.0 46 0.66 8.4 salt, CCE
Green | 8.0 33 0.43 3.2

Graceville Yellow | 8.1 49 0.74 7.4 N, Salt
Green | 8.1 16 0.42 7.1

Herman Yellow | 8.1 35 0.36 8.2 CCE
Green | 8.1 23 0.27 5.7

Clarkfield NE | Yellow | 7.8 29 1.02 7.2 Salt, CCE
Green | 8.0 30 0.44 2.3

Clarkfield W | Yellow | 8.1 66 0.54 6.1 P97
Green | 8.0 36 0.54 54

Clarkfield S Yellow | 7.9 23 0.44 4.2 CCE
Green | 7.9 13 0.29 0.8

St. Leo 2 Yellow | 7.8 24 1.66 9.3 Salt, CCE
Green | 7.9 14 0.44 1.8




Causes for |

DC 2016 Southern Region

Location IDC? pH Nitrate Soluble Carbonate Reason for
(0-6”) Ib/a Salt (e.c.) (CCE%) IDC?

St. Leo 1 Yellow | 8.0 18 0.47 9.9 277
Green | 8.1 12 0.35 10.1

Sacred Heart | Yellow | 8.2 17 0.33 8.6 CCE
Green | 8.1 11 0.36 5.5

Renville Yellow | 8.2 25 0.49 10.0 ??7?
Green | 8.3 9 0.37 10.5

Clara City Yellow | 8.1 29 0.49 2.8 ?7?7?
Green | 8.1 44 0.56 2.0

Raymond Yellow | 7.9 32 1.8 14.2 Salt, CCE
Green | 8.1 8 0.53 8.2

Blomkest Yellow | 8.1 21 0.48 9.7 CCE
Green | 8.1 14 0.35 5.3




Causes for IDC - 2016 Southern Region

Observed reasons for IDC across 20 sites
Factors Number of sites
N, Salt, CCE 1
Salt, CCE 5
N, CCE 0 CCE involved in
CCE 4 G
10 of 20 sites!!!
Salt 1 ‘f
N, salt 2
Unknown Reasons 7
Total sites 20




Could SCN make IDC Worse?

* SCN symptoms can be mistaken for IDC,
compaction, drought stress etc.
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Southern Region
SCN Results
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IDC Sites Northern region — SCN test level

Location IDC? | pH | Nitrate Salt | Carbonate Reason SCN
(0-6”) Ib/a (e.c.) (CCE%) For IDC? Eggs/100cc
Crookston1 | Yellow | 8.0 28 .26 1.7 CCE 100
Green | 8.0 12 19 0.6 0
Crookston 2 | Yellow | 8.2 19 .25 1.6 ?7? 200
Green | 8.0 11 11 1.5 0
Climax Yellow | 8.2 14 51 7.1 CCE
Green | 8.1 19 .60 3.6
Wolverton Yellow | 8.2 96 4.85 2.6 N, salt, CCE 350
Green | 8.1 32 0.99 0.8 900
Wahpeton Yellow | 8.5 15 .99 2.1 Salt, CCE| 4100
Green | 8.3 19 .32 1.0 4150
Reynolds Yellow | 8.4 21 73 12.0 Salt, CCE 100
Green | 8.0 7 .39 0.8 200
Hatton Yellow | 8.3 24 49 3.2 CCE| 7300
Green | 7.4 9 17 0.0 450




IDC Sites Northern Region — SCN level

Location IDC? pH Nitrate Salt Carbonate Reason SCN
(0-6”) Ib/a (e.c.) (CCE%) For IDC? | Eggs/100cc
Thompson | Yellow | 8.7 79 .82 6.6 N, Salt, CCE 0
Green | 8.2 13 49 4.2 0
Mayville 1 | Yellow | 8.3 32 .33 2.4 CCE 0)
Green | 8.0 12 .19 1.2 300
Mayville 2 | Yellow | 8.0 21 45 4.7 CCE 0)
Green | 8.3 13 43 0.8 0
Clifford Yellow | 8.5 26 41 8.4 salt, CCE 100
Green | 8.0 10 17 0.7 0
Galesburg | Yellow | 8.3 26 43 6.8 CCE 0)
7.8 27 .28 1.1 50
Aurthur | Yellow | 8.4 39 31 1.5 ?7? 0)
8.4 17 22 0.8 0
Amenia Yellow | 8.4 64 .75 2.6 N, salt, CCE 0
8.2 34 .29 1.4 0




IDC Sites Northern Region — SCN |evel

Location IDC? pH | Nitrate Salt | Carbonate Reason SCN
(0-6")Ib/a | (e.c.) | (CCE%) | ForIDC? | Eggs/100cc

Ayr Yellow | 8.4 52 48 2.1 N, salt, CCE 0
Green | 8.0 10 .20 0.4 0

Hillsboro 1 | Yellow | 8.1 22 1.88 3.8 Salt, CCE 1750

8.0 10 .87 2.0 2450

Hillsboro 2 | Yellow | 8.4 16 .37 6.6 CCE 8750
7.4 18 .32 0.0 0




SCN Influence on IDC
North Region

Yellow beans (IDC) :SCN higher - 5 sites
Green beans :SCN higher - 6 sites
IDC and green beans

Same SCN levels :SCN same - 4 sites




SCN test - Southern Region Sites

Location IDC? pH Nitrate Soluble Carbonate Reason for SCN
(0-6”) Ib/a Salt (e.c.) (CCE%) IDC? (eggs/100 cc)
Wilmot, SD Yellow | 8.0 Na 1.82 2.0 salt 0
Green |79 Na 0.78 2.6 0
Wilmot, SD Yellow | 8.2 Na 4.16 9.9 salt, CCE 0
Green | 7.5 Na 1.13 0.4 0
DeGraff 2 Yellow | 8.2 38 0.39 8.6 ?27?7? 250
Green | 8.3 16 0.40 9.7 50
Benson2 | Yellow |7.9 12 0.30 1.7 ??7? 450
Green | 8.0 12 0.36 1.6 1000
Benson 4 Yellow | 8.0 84 0.51 5.4 N, CCE 150
Green | 8.2 9 0.16 1.4 0
Benson5 | Yellow | 8.2 22 0.32 6.8 2?7 0
Green | 8.1 23 0.37 9.0 0
Alberta Yellow | 7.9 61 0.59 4.2 N, Salt 850
Green | 8.0 29 0.4 6.7 0




SCN test - Southern Region Sites

Location IDC? pH Nitrate Soluble Carbonate Reason for SCN
(0-6”) Ib/a Salt (e.c.) (CCE%) IDC? (eggs/100 cc)
Chokio Yellow | 8.0 46 0.66 8.4 salt, CCE 200
Green (8.0 33 0.43 3.2 200
Graceville Yellow | 8.1 49 0.74 7.4 N, Salt 0
Green | 8.1 16 0.42 7.1 50
Herman Yellow |81 35 0.36 8.2 CCE 0
Green | 8.1 23 0.27 5.7 200
Clarkfield NE Yellow |78 29 1.02 7.2 Salt, CCE 2300
Green | 8.0 30 0.44 2.3 4100
Clarkfield W Yellow | 8.1 66 0.54 6.1 ?7?7? 5800
Green | 8.0 36 0.54 5.4 3750
ClarkfieldS | Yellow | 7.9 23 0.44 4.2 CCE| 7450
Green | 7.9 13 0.29 0.8 3500
St.Lleo 2 Yellow |78 24 1.66 9.3 Salt, CCE 0
Green 7.9 14 0.44 1.8 50




SCN Tests - Southern Region Sites

Location IDC? pH Nitrate Soluble Carbonate Reason for SCN
(0-6”) Ib/a Salt (e.c.) (CCE%) IDC? (eggs/100 cc)
St. Leo 1 Yellow | 8.0 18 0.47 9.9 ???| 13400
Green | 8.1 12 0.35 10.1 550
Sacred Heart Yellow | 82 17 0.33 8.6 CCE 1850
Green | 8.1 11 0.36 5.5 1200
Renville Yellow |8 2 25 0.49 10.0 ?7?7? 4150
Green | 8.3 9 0.37 10.5 3100
Clara City Yellow |81 29 0.49 2.8 ?7?7? 500
Green |81 44 0.56 2.0 900
Raymond Yellow 7.9 32 1.8 14.2 Salt, CCE 3350
Green | 8.1 8 0.53 8.2 1300
Blomkest Yellow | 8.1 21 0.48 9.7 CCE 11050
Green |81 14 0.35 5.3 6500




SCN Influence on IDC
Southern Region

Yellow beans (IDC) :SCN higher -10 sites
Green beans :SCN higher - 6 sites
IDC and green beans

Same SCN levels :SCN same - 4 sites




Summary
Most IDC areas explained by

higher levels Carbonates (CCE) In
addition to salts or high nitrate
(or combinations)

IDC areas do not consistently have
higher or lower SCN test levels
Compared to adjacent green bean

areas.
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Annual SCN Summary
for 2016

AGVISE Laboratories summarized Soybean Cyst Nematode (SCN) levels on a
regional basis, based upon the zip code region or county of the sample. These SCN
data are summarized based upon the zip code of the submitter and may not reflect

the actual sample location. This data is compiled from fields sampled in 2016,
analyzed at Benson, MN.

If you have any questions, please call our technical support staff at 320-843-41009.
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Soybean Cyst Nematode Counts: MN: 2016
Separated out by Zip Code regions

SCN egg count

Year State Jip | Samples| Zero 1-200 | 201 - 2,000 2,001 - 10,000 | = 10,000
2016 | MN |550-551| 17 1 1 2 9 4

553 53 2 4 22 21 4

560 276 19 23 125 100 9

561 50 10 3 8 24 5

562 | 1209 | 264 | 126 378 392 49 M

563 187 38 22 61 53 13 Grang K Thief Rive Fols

' Forks

564 a 2 1 0 0 1

565 492 117 50 151 131 43 Sk

566 15 8 0 a 3 0

567 61 20 17 8 12 4 565

+ Dotrolt Lakes Duluth Y,

2015 | MN |550551] 23 2 2 7 10 2 964

553 89 6 12 19 a7 15 K Fergus Falls * Brainetd

560 250 13 27 113 82 10 Minnesota

561 89 13 5 23 32 16 Necbidle * Litto Fally

562 1503 221 160 425 521 176 563 ) 51Ciovd

563 312 65 55 107 74 11 %o,

564 1 0 0 0 1 0 sep  imw 554 551

565 830 271 138 208 161 52 Minneapols s «

566 20 11 1 3 2 3 ial P

567 79 32 13 18 13 3 o

Mankato ,Owatonaa

2014 | MN 553 119 3 6 35 65 10 i - vt

560 258 16 34 86 109 13 559

561 40 13 7 7 8 5 - Worthington Ll

562 1320 253 197 395 412 £g

563 242 40 40 83 70 9

564 1 0 1 0 0 0

565 525 185 88 129 97 26 *Eggs/100 cc soil

566 6 0 0 0 2 4

567 68 26 9 11 18 4

.
ANGVISE

LABORATORIES



Soybean Cyst Nematode Counts: ND: 2016
Separated out by Zip Code regions

SCN egg count
Year State Jip Samples| Zero (1-200]201 -2,000(2,001 - 10,000] = 10,000
2016 MO 580 542 215 M 127 a2 27
581" 536 365 76 40 33 22
H82 201 149 23 16 10 3
583 9 9 ] ] 0 0
584 M 28 3 0 0 0
587 9 [} 1 1 0 0
2015 MO 580 364 146 52 71 65 30
581" 923 664 142 59 34 24
582 57 32 10 8 ] 7
583 14 g 4 1 0 0
584 12 6 5 1 ] 0
2014 MO 580 748 361 126 127 107 27
581" hd4 365 95 ki 34 19
582 33 20 3 5 5 0
584 14 10 3 1 0 0
2013 MO 580 330 138 81 60 Ky 20
H81* 217 118 49 16 20 14
582 8 5 1 2 0 0
584 6 5 1 0 0 0
585 2 1 1 0 0 0
Langaon .

*Eggs/100 cc soil
*Zip Code 581 may represent SCN samples

-Willistan EET*r.r.lnm M?.Eﬁm. 582 throughout ND in the ND SCN Survey Project.
588 Grand Forks «
+ Watford City e
. Stanton + Carrington
= ‘Washburn
Dickimgan « o e SBismarck 584 St « Fargo «
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Soybean Cyst Nematode Counts: 5D: 2016
Separated out by Zip Code regions

SCN egg count
Year State fip Samples| Zero |1 -200]|201 - 2,000|2,001 - 10,000 = 10,000
2016 sD 570 11 [ 3 1 ] 0
572 14 3 3 . 1
574 8 1 5 pi ] 0
2015 sD 570 10 10 0 0 1] 0
572 44 23 7 11 2 1
573 1 1] 1 0 1] 0
574 i 1 0 1 1] 0
2014 S0 570 25 16 6 3 ] ]
572 28 10 B 5 5 2
573 0 0 0 0 1] 0
574 pi 2 0 0 1] 0
2013 sD 570 17 4] 3 3 5 1
572 40 17 11 11 1] 1
573 14 g 4 0 1] 2
574 1 1 0 0 1] 0
: 574
Aberd
276 g -
" & : el 572
e F:Ech Dakota |
i Tk OFTD ol . ) -
, . * TPlerne Huron Breokides
Centrs) City” _ 573 -
Rapid City Rl
LU 575
Mot Springs

*Eggs/100 cc soil
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