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CRITICAL WEATHER EVENTS




Environmental impacts on soybean
Protein and oil

« 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



2021 Weather and Soybean
Production

« Unusually dry spring weather in the Western Corn Belt
and lllinois allowed for very early planting

* Planting in most other states proceeded normally
— Early planting was delayed in Ohio, but finished normally

* A severe and chronic drought affected many of the
Western Corn Belt states throughout the summer

« Rains provided some relief very late in the summer
season.



2021 Progress:
Planting and Harvesting
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Calculated Soil Moisture Anomaly {mm)
JUN, 2021
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Calculated Soil Moisture Anomaly (mm)
JUL, 2021
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Calculated Soil Moisture Anomaly {mm)
AUG, 2021

Ny B

5O0N{ °

45N 1

40N 1

J5N 1

J0N 1

25N 1

120% 1004 BOW

I AW
—160-140-120-100 —B0 —-60 -40 —20 20 40 B0 80 100 120 140 160

https://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/US_Soil-Moisture-Monthly.php



Calculated Soil Moisture Anomaly (mm)
SEP, 2021
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Calculated Soil Moisture Anomaly (mm)
OCT, 2021
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Soybean, Corn, and Wheat

Area Harvested
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. HISTORICAL PROTEIN AND
OIL VARIATION
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10 -Year Average - Oil (2011 - 2020)
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2021 Survey Methods

* In August, sample kits were mailed to 5,828 soybean

producers based on soybean production by state

« By 26 October 2021,
1,160 samples were
returned for analysis

OUR SOY PLEASE SEND SAMPLES BY OCTOBER 23
CHECKOFF”

FILL BAG
TO HERE |~

2021 SOYBEAN QUALITY SURVEY

Town nearest field sampled (zip code or name):

Variety (company and variety name):

If specialty variety, please check below:

High oleic |:| Food grade D Non-GMO D

Questions? Call Dr. Seth Naeve (612) 625-4298 or email at naeve002@umn.edu
Please note changes to name or address:
Mike Oliver
St

Logan, IA
51546-6051

2218

202119085002




2021 Survey Methods - Protein and Oil

« Samples were analyzed for protein
and oil concentration by Near Infrared

— Spectroscopy (NIRS) using a

= PerkinElmer 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 2021
production
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Region Number of  Protein Change Oil Change Seed Weight
Samples (13%) from 2020 (13%) from 2020 (g/100 seeds)

US Average 1,160 33.3 20.2 16.8

Average of

2021 33.4 -0.5 20.2 +0.7 16.5

Cropt

US 2011-

2020 34.3 19.0

Averaget

TUS average values weighted based on estimated production by state, as
estimated by USDA, NASS Crop Production Report (October, 2021)



2021 - Protein
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2021 - Oil Oil (%)
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2021 - Sum, Protein + Oil (%) Sum, Protein
+ Oil (%)
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Oil (%) Difference
2021 - 10-year Avg.
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Sum Protein, Oil (%) Difference
2020 - 10-year Avg.
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Oil (%) Difference
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USB SPROC Processing Model — Assumes uniform 6.2% hull removal
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USB SPROC Processing Model — Assumes uniform 6.2% hull removal
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2021 - Incoming Moisture (%)
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Moisture (%)
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2021 - Seed Weight Seed Weight
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2021 - Test Weight Test Weight
(Ibs/bushel)
n=1,160
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2021 - Percent Foreign Material (%FM)




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



AMINO ACI ENETIC CODE

BETTER MEASURES OF QUALITY:
Chart e AMINO ACIDS
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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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2021 - Lysine (% of 18 AA's) Lysine
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n=1,160
6.58 — 6.68
6.68 - 6.74
[ e74-6.77
P 677-6.78
B 6.78-6.79
B 6.79-6.82
I 6.82-6.87
Il 687-6.98

/Y
E FF

L ™




2021 - 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)
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2021 - Sucrose

Sucrose (% dm)
n=1,160
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33-4.1
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B 45-47
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2021 Food Soybean Survey Methods

* In September and
October, 611
sample kits were
mailed to 26 US
soybean exporters

« By October 29, 208
samples were
returned for analysis

UNITED
@YBEAN
BOARD’

Contracting company:

Field location (state):

Variety:

* Please send samples by October 25 *

2021 Food Soybean Quality Survey

202198001001

Co. internal field code (optional):

Maturity Group:

Intended use:

[JTofu  [INatto

[C]Low lipoxygenase (low beany flavor)

Production type:
[CINon-GM

[CImiso

[CJsoymilk [[]Soysauce [_]Higholeic []Tempeh

[C] other:

[] Organic

Questions? Call Dr. Seth Naeve at (612) 819-2338




Specialty Soy Database

Annual program

Developed in conjunction with U.S. industry
and international buyers

Catalogue of commonly contracted U.S.
soyfood beans (120+ varieties)

Include information pertaining to;

— Production year, commercial variety name,
GM/non GMO/Organic, maturity group, state
or area grown, soybean seed type (tofu,
soymilk, natto, miso, indeterminate, etc.),
photo of the sample




Tested Attributes and Characteristics

* Protein

Ol

* Hilum color

« Seed size

» Sucrose

» Oligosaccharides

» Total free sugars
 Amino acid profile

» Total carbohydrates
 Fatty acid profile (high oleic)
» Total isoflavones

* Soymilk and tofu yields
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State Region Protein” Regional Protein oil * Regional Oil
(# of samples) (%) Average (%) Average
Minnesota
(10) wee 355 19.4
North(?l’))akota WCB 35.2 18.7
LT wee 348 35.4 206  19.3
lllinois
76 Ece 355 20.0
Indiana
(4) ECB 34.6 19.6
Michigan
(40) ECB 36.5 19.3
Ohio
28) EcB  37.8 19.5
e BB 354 36.0 198 197

Data as of October 29, 2021

§ WCB: Western Corn Belt; ECB: Eastern Corn Belt
* 13% moisture basis



Region Seed Size Number Seed Size Protein oil

Samples (g/100 seeds) (%) (%)
Small 1 9.9 35.3 17.3
WCB  Average 9 19.5 35.2 19.4
Large 4 24.8 35.8 19.6
Small 5 7.0 36.6 18.2
ECB Average 140 18.4 35.7 19.9
Large 9 23.4 36.8 19.3

Data as of October 29, 2021

Small seed: <13.0 g/100 seeds; Average: 13.1-21.0 g/100 seeds; Large: >21 g/100 seeds (unofficial categories)

WCB: Western Corn Belt (Minnesota, North Dakota, and South Dakota); ECB: Eastern Corn Belt (lllinois, Indiana, Michigan,
Ohio, and Wisconsin)

* 13% moisture basis



. . Number Seed Size Sucrose Raffinose Stachyose
Region Seed Size

Samples (g/100 seeds) (% DM) (% DM) (% DM)
Small 1 9.9 5.80 0.92 3.80
WCB Average 9 19.5 5.80 0.92 3.80
Large 4 24.8 4.97 0.91 3.81
Small 5 7.0 4.42 0.86 3.92
ECB Average 140 18.4 441 1.01 4.04
Large 49 23.4 4.37 1.00 3.97

Data as of October 29, 2021

Small seed: <13.0 g/100 seeds; Average: 13.1-21.0 g/100 seeds; Large: >21 g/100 seeds (unofficial categories)

WCB: Western Corn Belt (Minnesota, North Dakota, and South Dakota); ECB: Eastern Corn Belt (lllinois, Indiana, Michigan,
Ohio, and Wisconsin)



Five Limiting

Region Seed Size Number  Seedsize Protein’ Lysine Essential®

Samples (g/100seeds) (%) (% of 18 AAs) Amino Acids

(% of 18 AAs)
Small 1 9.9 35.3 6.8 14.8
WCB  Average 9 19.5 35.2 6.8 14.8
Large 4 24.8 35.8 6.7 14.8
Small 5 7.0 36.6 6.7 14.7
ECB  Average 140 18.4 35.7 6.7 14.7
Large 49 23.4 36.8 6.7 14.7

Data as of October 29, 2021

Small seed: £13.0 g/100 seeds; Average: 13.1-21.0 g/100 seeds; Large: >21 g/100 seeds (unofficial categories)

WCB: Western Corn Belt (Minnesota, North Dakota, and South Dakota); ECB: Eastern Corn Belt (lllinois, Indiana,
Michigan, Ohio, and Wisconsin)

* 13% moisture basis

9 Five limiting essential amino acids: cysteine, lysine, methionine, threonine, and tryptophan



This work was made
possible only through the
generous support of the
United Soybean Board

OUR SOY
CHECKOFF"

UNIVERSITY OF MINNESOTA
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