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CRITICAL WEATHER EVENTS




Environmental impacts on soybean
Protein and ol

 Location-specific environmental impacts (latitude, climate, and soil
type) affect long-term quality trends

* However, annual variation in weather patterns affects year-over-year
variation in soybean quality

« Rainfall patterns appear to have the greatest impact on soybean
quality

« Excessive rainfall early in the season appears to reduce protein
deposition in the seed

« Drought conditions during the seed-filling stages exacerbate this
condition



2020 Soybean Production

* Record early planting in lowa and Minnesota
— Early in lllinois, Indiana, Nebraska, and Wisconsin

« Severe drought centered on western lowa, but
extended across much of the central Corn Belt

« Extreme winds (derecho) passed through this area on
August 10, 2020
— 110-140 mph winds



August 11, 2020
(Released Thursday, Aug. 13, 2020)
Valid 8 a.m. EDT

¥ Drought Impact Types:
r~ Delineates dominant imp

S = Short-Term, typically less
6 months (e.g. agriculture, gra

L = Long-Term, typically great
6 months (e.g. hydrology, ecol

Infensity:

[] None

[ | DO Abnormally Dry
[] D1 Moderate Drought
[ D2 Severe Drought
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U.S. Drought Monitor September 1, 2020

Valid 8 a.m. EDT

* Drought Impact Types:
r~ Delineates dominant impi

S = Short-Term, typically less i
& months (e.g. agriculture, gra:

L = Long-Term, typically great:
6 months {e.g. hydrology, ecol

Intensity:

[] None

[ | DO Abnormally Dry
[] D1 Moderate Drought
[ D2 Severe Drought
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August 10, 2020 Derecho: Lowest Angle NWS Radar Reflectivity at One-Hour Time Steps

All times in CDT
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This long-lasting, severe wind thunderstorm complex (known as a derecho) produced hundreds of reports of damage along with likely a few tornadoes.

& NWS Chicago | weather.gov Aug 11, 2020
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10-Year Average - Protein (2010 - 2019)

F

Protein (%)
n=18,305
29.2-33.1
33.1-33.7
N 33.7-34
Bl 34-343
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Il 353-357
Il 357 - 421




10 -Year Average - Oil (2010 - 2019)

Qil (%)
n=18,305
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176-18
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— 10-Year Average - Sum, Protein + Oil Sum, Protein
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2020 Survey Methods

 In August, sample kits were mailed to 5,800 soybean

producers based on soybean production by state

« By October 28, 2020,
1,285 samples were
returned for analysis

UNITED PLEASE SEND SAMPLES BY OCTOBER 23
SOYBEAN
BOARD"

FILL BAG
TO HERE [~

D
2020 SOYBEAN QUALITY SURVEY

Town nearest field sampled (zip code or name):

Variety (company and variety name):

If specialty variety, please check below:

High oleic I:I Food grade I:l Non-GMO I:l

Questions? Call Dr. Seth Naeve (612) 625-4298 or email at naeve002@umn.edu
Please note changes to nhame or address:
Monica Lursen
27924 Butler Center Rd
Clarksville, 1A
50619-9180

2043

202019023004




2020 Survey Methods - Protein and Oll

« Samples were analyzed for protein
and oil concentration by Near
Infrared Spectroscopy (NIRS) using
a Perten® diode array instrument

« Average protein and oil values were
determined by state

« Regional and US average values
were determined by weighting
averages based on estimated 2020
production




PROTEIN
AND OIL




Region Number of Protein CPr%r:]?e Oil CPr%?ge Seed Weight
Samples (13%) 2019 (13%) 2019 (g/100 seeds)

US Average 1,285 33.2 20.4 16.1

Croms J€ 012020 332 -0.9 205 +1.5 158

US 2010-2019

Average’ 34.4 18.9

TUS average values weighted based on estimated production by state, as estimated by USDA, NASS
Crop Production Report (October, 2020)



State Protein and Oil: Relative to Total Production
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State Protein and Oil: Relative to Total Production
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2020 - Protein

Protein (%)

n=1,285
29.1-31.1
31.1-322

Bl 322-328
P 32.8-33.1
B 33.1-335
B 335-34
I 34-35.1
Il 35.1-37.1




2020 - Oil

Qil (%)
n=1,285
17.6-19.3
19.3-20
[ 20-203
P 203-205
B 205-206
I 206-209
I 209-216
Il 216-233




2020 - Sum, Protein + Oil (%)

Sum, Protein
+ Oil (%)

n =1,285
495-52
52-53.1

[ 53.1-536

P 536-538

I 538-54

Bl 54-545

B 545-556

Il 556 -58.1




Protein (%) Difference
2020 - 10-year Avg.

Protein (%) Difference

B 26%--16%
B -15%--1.3%
T 12%--1.1%
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Oil (%) Difference

2020 - 10-year Avg.
P

T

Oil (%) Difference
[ ]0%-1.2%
[ 13%-16%
B 1.7%-1.9%
B 2% - 2.2%

B 23%-3.2%
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Sum Protein, Oil (%) Difference
2020 - 10-year Avg.

Sum Protein,
Oil (%) Difference

[ ]-09%-0%
[01%-02%
I 0.3% - 0.5%
B 06%-08%
I 095% - 18%
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PHYSICAL CHARACTERISTICS




2020 - Incoming Moisture (%) Incoming
Moisture (%)

n=1,285
7-97
9.7-10.8
[ 108-11.2
Bl 112-13
B 113-1138
B 118-128
Bl 128-155
Il 155-226
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2020 - Seed Weight
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Seed Weight
(g/100sd)
n=1,285
89-13
13-15
[ 15-159
I 159-16.3
I 16.3-16.7
B 167-176
B 176-195
B 195-237




2020 - Test Weight

Test Weight
(Ibs/bushel)
n=1,156
52.3-54.7
54.7 - 56.1
B s6.1-57
57 -575
B 575-578
B 578-583
B 583-592
Il 502-606




2020 - % Foreign Material (%FM)

% FM

Filled Contours
0% — 0.04%
0.05% — 0.07%

[ 0.07%-0.08%

I 0.08% - 0.13%

B 0.13% - 0.18%

B 0.18% - 0.25%

Bl 0.25% - 1%

B 1% -5.83%




Better Measures of the Value of Soybeans

« Soybeans & soybean meal have been valued primarily on an
Indirect measure of protein — ‘crude protein’

« Crude protein is probably not the best measure of a soybean

(or a soybean meal’s) value
— Overestimates total amino acids (true protein) at higher protein levels
— No information on protein QUALITY (relative balance of amino acids)

« Both formal and informal feeding trials in destination countries
have repeatedly shown that meal from US soybeans performs
better than expected based on protein levels



B BETTER MEASURES OF QUALITY:
AMINO ACIDS N
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Note: This chart only shows those amino acids for which the human genetic code directly codes for. Selenocysteine is often referred to as the 21st amino acid, but is encoded in a special manner.
In some cases, distinguishing between asparagine/aspartic acid and glutamine/glutamic acid is difficult. In these cases, the codes asx (B) and glx (Z) are respectively used.
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2020 - Lysine (% of 18 AA's)

Lysine
(% of 18 AA's)
n=1,285
6.41-65
6.5-6.55
[ 655-6.58
[ 658-66
P 66-664
B 564 -6.69
Bl 669-6.77
Hlc77-69




2020 - Sum of 5 Essential AA's - Lysine,
Methionine, Cysteine, Threonine,
and Tryptophan
(% of 18 AA's)

Sum 5 Essential AA's
(% of 18 AA's)
n=1,285
14.5-14.82
14.82 - 14.98
[ 14.98-15.06
B 15.06 - 15.1
I 15.1 - 15.14
B 15.14 - 15.22
Bl 1522 - 15.37
Il 15.37 - 15.69
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. BETTER MEASURES OF QUALITY:
7 SOLUBLE SUGARS

CH,OH

Raffinose

Stachyose



2020 - Sucrose

Sucrose (% dm)
n=1,285
28-38
38-44
B 44-48
B 48-5
Bls-52
Bls2-55
Bl s5-61
Hle1-72
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