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Quality, Reliability, Transparency
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Tools for Better Decision
Making
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Evaluating trends and factors that

impact corn quality
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Annual Series: Enhancing knowledge
over time
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Quality at export affected by many
factors in the U.S. grain marketing
system
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Corn Export Cargo Quality Report in
March 2023 will report U.S. corn
quality from samples at export points
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Export Catchment Areas (ECAS)
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Quality Factors Tested
AR RMmEI 7V 54—

Grading Factors &k 77945 — Physical Factors Y3277 9452 —
Test weight 5 & Stress cracks AL RI5v5
Broken corn 18 i 100-kernel weight BALE
Foreign material £%) _llfemzl VOI#m%i%ﬁ?f*ﬁ

fr 42 4 rue density 20) & %
Total damage #2155 Whole kernels 5T & #i

Horneous (hard) endosperm
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Moisture KOS =

Chemical Composition
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Starch 77>
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2022 Growing Conditions and
Impact on Crop Development

2022 DEBEHLEBREBTADEE

Cool, wet conditions in April and early

Dry conditions led to rapid field drying

May delayed planting Pollination occurred at a pace and timely harvest \
ARES5A ERIFIREZRDI=0. similar to the 5YA VIR KLY ESETORRA
e HYBN D SHIEEYAL[FIZRL DR—RATHELD B EA BRI
100 + 100 - . 100 +
., | Planted Silking P Harvest
T + 80 + T
+ Y A A WE
3 60 - fred Y 60 1 “T' 60 +
I o <
<40 £ 40 1 £ 40 1
50 | —2022 8 : 20 —— 2022
2 - —20172021  $ 20 e = T — — 2017-2021
0 ' ' ’ i i i i | | | | | | | | 0 i = | |
4/24 511 5/8 515 522 529 6/5 6/12 06/26 73 7M0  7TAT 724 731 87 814 918 10/2 10/16 10/30 1113
Wie@ek Week Week
] b}
Emergence and vegetative growth were Conditions were warm and dry in _ o
hastened when warmer days returned many areas, contributing to reduced Harvest moisture content similar to SYA
in May yields despite crop’s late planting
S5AICIXEMNVNBELARY FHFLEMED BEMCEZIEL - AV 2 < EFIEEN-DNIERFOKTEEIE

BREMNZRICED BIRAEL T 5 —REEGoT- SYALIFIZRL &R o1



2022/2023 Corn Harvest Quality Highlights
2022/2023F ) EAOVINERSE/N15MF

Overall Crop Grade Factors/ Chemical Composition Physical Factors
. Moisture vs. 5YA vs. SYA vs. 5YA
EXEN: DR EHIT IR~k BB L4t vs. 5YA  WMEEHIT7548— vs. 5YA
vs. 5YA
99% of crop rated good Test Weight Protei Stress Cracks 98.3% of
or excgllentdco_ncillc’:lon & Higher H'rOtI-e|m Higher samples < FDA action level for
reduced ylelds e T igher = Aflatoxint
39 %D EREAT RN 1E T FREGLED B2 895 12 EEB ARSI LES 98.3%n YT ILisTI5h
[FrETHR I EFFESN BCEM 100-Kernel Weight :’F*/‘/@Fg{*;f%'lb'\w
f=h EUR T A ngher Starch Lower
L ik 99.4% of samples below
76% BCFMIZ L@ ower BHEFTTES FDA advisory level for DON of
Harvest about () o —ou Y
complete as of October TUIVETES : 0 5'9 ppmi R —
(72%) and the 5YA! Lower i B O o N
(61%) @;}Ers—‘i-FIEé Lower <Y/ A FTEA
IRFEIZ10 A 30 B TR7EH el ma L TFES 0
76%35= T . 20214E(72%) . /7] Whole Kernels 98.9% of samples < FDA
BOE\ OYAT 61%)% ° Moisture Lower Fumonisin guidance level of 5
SO o (I Similar se2HIE T ES ppmt
ES KYESE(X 98.9%n 4> 7 ILHFDA
7TEE . TEZVURELRILD
'i liﬁj L& 5 ppml)/{'FI
TSYA = 2017-2021 crop years tAction, advisory and guidance levels for corn intended for feed use

5YA = 2017-20215 M4 HAHARORIEODD DRG], BIESLUVIEELRNIL



Grade Factors
and Moisture
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Grades and Grade Requirements

Fih & FREH
Minimum Maximum Limits of
Test Weight Damaged Kernels
SN BEADORXEEE
Pounds
per Kilogram
Bushel per Hectoliter Heat Damage Total
Grade RoRITyx FOTS5LIANYE e EE wiBE®xE BCFM
Fik L )y (%) (%) (%)
J.S. No. 1 56.0 2.1 0.1 3.0 2.0
J.S. No. 2 54.0 69.5 0.2 5.0 3.0
J.S. No. 3 52.0 66.9 0.5 7.0 4.0
J.S. No. 4 49.0 63.1 1.0 10.0 5.0
U.S. No. 5 46.0 59.2 3.0 15.0 7.0



USDA Corn Quality Grades

USDARYEODY B %4

The U.S. has a reliable and transparent quality grading system.
KEIZFEHETED. EHREQS VO RE SR MHb

Minimum Test weight per  Minimum test weight per

Minirgg:nbhegﬁ:vl'eight Minimumbtesﬁ vlveight per bushel: bushel;
: ushel: 49 pounds (22.2 kg) 4 20.9 k
54 pounds (24.5 kg) 52 pounds (23.6 kg) Maximum limits: ﬂgi:’rﬂﬂfé Ii?n?ts?)
M:.;mmum limits: Maximum limits: 1% heat damaged 3% heat damaged
0-% % heat damaged 0.5% heat damaged 10% total damaged 15% total damaged
5% g}alegpﬁged 7% tfot/aIBd&r:nl\i\ged » 5% BCFI\1{I 7% BCFM
3% b 1TvsTILE=YD w3 =l
1772 B1Y0 1795z L SF-Y D) RRER/IME: 1%5%@%5) ?
Y BRER/IME: 497R K (22.2kg) 467RK (20. gkg)
547K ( 4&[@) 527K K (23.6kg) RABRFE:
ngg/cggﬁ e BRBRIE: 1%DEAEE 3%@?3#515
e ity o;;&ga;@ﬁf 10%D #8151 15% D815
AR DECEM 4°/?;0)BGCFM 5%MHBCFM 7% @MDBCFM

@ Buyers should contract @ Final corn quality is also

quality requirements and impacted by movement through U.S. GRAINS

non-grade factors. export marketing channels. COUNCIL
IRA—I DB B E IR FOEOOS ORI R E Www.grains.org

REBHSICERISBERLEVNITIS— gnBERsBHToRLEEE21H5



Grade Factors and Moisture

ERMITI7IV3—BELUVKNEE

Number of Standard

Samples Average Deviaton i  Minimum Maximum

HUTILE 15 RERE  ®=ME = AE
Test Weight ZF&E (Ib/bu) 600 58.5 130 = 523 63.1
Test Weight 15 E (kg/hl) 600 75.3 1.67 67.3 81.2
BCFM (%) 600 0.9 059 0.0 7.0
Broken Corn BE1E$1(%) 600 0.7 0.44 0.0 6.6
Foreign Material E£4%(%) 600 0.2 0.23 0.0 3.0
Total Damage #21815(%) 600 1.2 1.08 0.0 21.2

Heat Damage #815(%) 600 0.0 0.00 0.0 0.0

Moisture &K &= (%) 588 16.3 2.09 10.0 26.5




Grade Factors Summary

ERT 7V 3 —DHE

81.5% of samples
No. 1 grade (90.0% in 2021)
81.5% MDY > T )L HNo. 1ZE#K
(20214(%£90.0%)

95.1 93.9 94.5
84.7
79.3 77 3 81.7
95.3% of samples
No. 2 grade (98.0% in 2021)
95.3% MDY T )LHNo. 2 Efk 54.6
(20214 (%£98.0%)
Average aggregate quality
of the 600 samples tested was better than

all grade factor requirements for

U S N 1 d 2017 2018 2019 2020

.. INO. rage

git%% Lf’6081¢0)4j'>70)b0)%@é E"]@:Il:ll:l E Percent of Samples Meeting All Grade Factor Requirements
AT\ m -2 e by Crop Year
FIEILKE(US)No1ERDEHRT7H ERT 7 E—BHETRTHELTY L TLORMEERESE

R—EHZFIXTLEE->TL: mUS.No.1 mU.S.No.?2



Test Weight — U.S. Units

BIRE —ﬂélﬁu

U.S. Aggregate: 58.5 Ib/bu
ﬂél% . 58.5:RUKITyi i

* Average higher than the 5YA (58.2 Ib/bu)

FHEILEYA(B8.27R Uk /T v z)L) & LB

* 93.1% No. 1 grade (94.7% in 2021)
93.1%7h No. 1%’%&(2021:-(3:94 %)

2020
w2021
m 2022
Q o 3
00 00 © 00 00 O 07 05 © 45
<49 49-51.9 52-53.9 54-55.9 56-57.9 >58
Y EE R

Percent of Samples by Crop Year HFILDEE

64.8

ExportA Catchment Area Average
) HH 0 s Hth 38 SE 15 (B

Pacific

Northwest - f
RE L FEER 58.1 '
_ 4
: A
58.9 585
Southern
Rail
TR EERSKEME  Gulf
- . AT -
58.8

58.7
55 o 58.3 584 58.4 5985

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

SYEE A
Historical Aggregate by Crop Year SitDi#f#%



Test Weight — Metric

—A—F)L;

U.S. Aggregate: 75.3 kg/hl Export Catehment Area Avcrase
KE £ 7535055 LINTFvhL e
S I F D 74.8 ' f
 Average higher than the SYA (74.9 kg/hl) __ | i
T EIE5YA (74.95 05 5 LA TR TRIL) 758
FE2 9.0 75.3
* 93.1% No. 1 grade (94.7% in 2021) o Sogthern
93.1%H No. 135 #R (2021F1394.7%) = e Wi
2020 5.6 ‘ 755
w2021
m 2022

00 00 © 00 00 © 07 05 © 45

<63.1 63.1-66.8 66.9-69.4 69.5-72.0 72.1-74.6 274.7 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Y EE R £0 ) 4 BE R
Percent of Samples by Crop Year 4> 7 )L0E|& Historical Aggregate by Crop Year “=:tpitig



Broken Corn and Foreign Material*

BRAELUVED

Sieve Size
12/64 inches
(0.476 cm)

/S\éla\o)
/ HAX

12/64 A2 F
(0.476 cm)

Sieve Size
6/64 inches
(0.238 cm)
/S\éb\@
YA X
6/644 > F
(0.238 cm)

*Measured as percent of weight * & & H.% CHIE




Broken Corn and Foreign Material (%)

WEAL S UVEY

U.S. Aggregate: 0.9%
KERE:0.9%

« 92.2% No. 1 grade
92.2% H'No. 1 E#k

« Average higher than the 5YA (0.8%)

|¢

E{EIX5YA (0.8%)& EES

92.2

2020
m 2021
m 2022

™~ ™ ™
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o
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B FERE R

Percent of Samples by Crop Year - -, pza
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Export Catchment Area Average
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K EALFED 0.9 '
. | &
A
09 09
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T EERSKEE  Gulf

HiLo
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SEE A
Historical Aggregate by Crop Year %:tDi##%



Broken Corn

U.S. Aggregate: 0.7% Expott Catchment Area Averaze
*l% :0.7% o : y
K E AT 0.7 ' )
« Average higher than the 5YA (0.6%) " W
EH{EIIS5YA(0.6%)% EMmS 0.7 07

T EESKER Gulf
HiLo

. o

<0.5 0.5-0.9 1-1.4 1.5-1.9 2-2.4 22.5 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
SUEER BOEER

Percent of Samples by Crop Year H FILDEE Historical Aggregate by Crop Year %:t D



Foreign Material

=Y
U.S. Aggregate: 0.2%

ﬂél%ﬁr 0.2%

« Average same as the 5YA (0.2%)
FE#{EIIS5YA (0.2%)ERE

 89.5% contained I§_ss\than 0.5% FM
, 89.5% D EWEAZFEN0.5%KE

|¢

89.5

2020
w2021
m 2022

7.0

S ce) N N
4.8 20 15 ~ 03 07 © 02 00 © 03 00 O

92.3

<0.5 0.5-0.9 1-1.4 1.5-1.9 2-2.4 22.5

S FEE R

Percent of Samples by Crop Year HUTILDEE

Export Catchment Area Average

a0 HH 0 S S S ) (B

Pacific y
Northwest f
KEHEH 0.3 l
! U 4
A
0.2 0.2
X Southern
Rail
T FEREAEM  Gulf
- HiLo

0.2 0.2 0.2 0.2 0.2 02 0.2 0.2 0.2 0.2 0.2

0.1

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

SEE A
Historical Aggregate by Crop Year %:tDi##%



Whole Kernels

5T = AL (%)

: Whole kernels measures the percentage of BCFM-free kernels :
1 that are free of chips and pericarp damage. The two kernels |
I indicated would not be considered whole kernels. I
I I
I I
I I

STEHMEIRITOEEADIRGHEEBCFMDIELHHI D FE OB E B

/\ B R S e e e
FM /i‘ »A/D/
/ 12/64 inches
/\ 1206442 F
BC \ / 6/64 inches

6/644 > F




regate: 91.0%
*l% 91 0%

* Not a grade factor
FRI 72 —TIEZELY

- Average lower than the S5YA (91.7%)
FHEIELS5YA (91.7%)Z&T[ElS

|¢

42.3

2020
w2021
m 2022

<80 80-84.9 85-89.9 90-94.9 =05

Percent of Samples by Crop Year igi%f"fgjﬁu &

Export Catchment Area Average
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Pacific y
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Total Damage and Heat Damage

5 (%o
U S Ag g reg ate 1 2 % Export Catchment Area Average
*.; _I_ 1 2(y A0 HH 430 p 3 3 S 5 B
= o Pacific A

Average lower than the 5YA (1.5%) porhwes {
" R EIR5YA(L5% A FES xmizs THOBE, § )
+ 92.7% No. 1 grade (97.9% in 2021) 1 44
92.7%hNo. T Z#}(202141£97.9%) X :
. Averaége heat damage of 0.0% x Southern
550 FH1EIX0.0% — Rl
mEhsEMg Gu
~ g HiLo
> 2020 4
= 2021 2.6 27
m 2022
= ™ 0 o ©
5.0 1.1- 1.7 0.7 ~ 1.3 02 © 03 02 O 02 00 O
<30 : 3.1-5.0 ' 5170 ' 71-10.0 ' 10.1-15.0 ' ~15 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Percent of Samples by Crop Year &M FE5 Historical Aggregate by Crop Year ;ﬂ%ﬁ%
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U.S. Aggregate: 16.3% A

*l% :16.3% Jeite y p

KE LT 15.7 ' )
« Average similar to the 5YA (16.4%) " W
EHEIZSYA (16.4%)EIFIFRC 15.9 16.8

HiLo

“f

17.3 17.5

16.3 16.3

1.4

21 0.2 7.7
0 |

<1 11.1-13 13.1-15 15.1-17 17.1-19 19.1-21 >21

St 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Percent of Samples by Crop Year 4 -, pz4 Historical Aggregate by Crop Year gg%*’%g



Chemical Composition
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Chemical Composition

rotein

VINDE

Starch
vpy

ol

™

Important for poultry
and livestock feeding
Supplies essential

amino acids
REFA-REBOGEAHICERE
LZ 2375 E&EL\%A

Important for wet millers and
dry-grind ethanol manufacturers
DIVRIY T RBLEAMET
2/ —IVHEERICIXEER

Important by-product

of wet and dry milling
Essential feed component
DIyb/RSAZI T DEERLEI
)
IR D R R 24

%E?

A
A
4

Influenced by
B,
=

EER

Influenced by

Genetics, weather, crop yields
and available nitrogen
during the growing season

d S E. X, IRE, £FHD

BIER

Genetics, weather
and crop yields

EIERE., Xk, INE



Chemical Composition

{EFHERL

Number of Standard
Samples ~ Average  Deviation : Minimum  Maximum
SOOIV TE  EEREE N RME RS
Protein (Dry Basis %)
BUINJE(FZIN—A%) 600 8.8 0.53 6.4 11.9
Starch (Dry Basis %)
ToT(ELPR—R %) 600 71.9 0.59 69.1 74.3

Oil (Dry Basis %)
B (EZSN—A%) 600 3.9 0.24 3.0 4.8




Protein éD% Basis %)

- IR AR — 2 Y%,
U.S. Aggregate: 8.8% CooogiCototmentdas Arrace

*l% - 8.8% ot . p

K EAL T 9.0 ' )
« Average higher than the 5YA (8.5%) " W
FHEILXEYA (8.5%)% EES sy 85
' — ﬁs;rgfggﬁ Gulf
X 9.4 - fﬁw fha

2020

m2022 : - 8. 6 86 g5

00 08 ©

6-6.99 7-7.99 8-8.99 9-9.99 10-10 0Q >11 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020, %g%érz I2
X

Percent of Samples by Crop Year ﬁ?ﬁ%ﬁlﬂj A Historical Aggregate by Crop Year %:t D
=R =




Starch (Dry Basis %)

T T (ELIRNR—R %)

U.S. Aggregate: 71.9%

KELE:71.9%

* Average lower than the 5YA (72.3%)
EEIXSYA (72.3%)% FES

* Gulf ECAtends to have the highest average starch
HIIECADTUT U EHENRLELMERIZH D

2020

m 2022

03 02 O

<70 70-70.9 71-71.9 72-72.9 73-73.9 274

B FEE A

Percent of Samples by Crop Year HoFILDEE

Export Catchment Area Average

a0 HH 0 S S S ) (B

Pacific e
Northwest (
R E L T 717 '
: &
) A
/1.8 721
X Southern
Rail
T EEER Gulf
HiLo

P

73.4 73.573.573.6

72.5

"~ 72.3 7123722722

71.9

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Historical Aggregate by Crop Year éﬂ%ﬁ%



Oil (Dry Basis %)

5EH$3‘ EZ@ ss_XO/O
U S A regate 3.9% Export Catchment Area Average
*.% : 3.9% 581 L0 R 1 408

Pacific

Northwest -
 Average lower than the 5YA (4.0%) REL 3.9 l ) ¢
EHEILXSYA (4.0%)ZTES " 3 é 39
» Averages the same across ECAs B '
ECAé{$ 0) Elz i’}] ﬁE ‘j: |E.| C X Southern
o . EEEEE
© - fﬂw o
2020 4.1 4.1
m 2021 4.0
m 2022
3.7 3.7 3.7

N
03 00 O
. 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
<3.25 3.25-3.74 3.75-4.24 4.25-4.74 24.75
BUMEER BUEER

Percent of Samples by Crop Year 4+ -, pzja Historical Aggregate by Crop Year %:t D



Physical Factors
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Corn Morphology

'O DOESL

Source t #2: Adapted from
Corn Refiners Association,
2011

20114 Corn Refiners
Associationm 5 D i #%

Soft
Endosperm

ERALEL

Horneous
or Hard
Endosperm
ABREL
F=1=1&
hE R 2L

Tip Cap

|
5eBH

Pericarp

e




Physical Factors — Overview

MBI 7O — - BIE

ated to processing
aracteristics, storability
Stress cracks and potential for Horneous

(hard)
ARLA - breaka 2 _ endosperm

= mnxT REFIE. o
7797 mﬁ%aa- 1]
BExET S

’ -
Kernel weight, )
volume Whole kernels

and density = AL
BB R, M 5T £ il
T, B



Physical Factors

MBRID7H 22—

Number of Standard
Samples Average Deviation :  Minimum Maximum
UL FfE  EfFEE . BME  BXE

Stress Cracks
ANLRDIZ99(%) 600 6.9 5.2 0 66
100-Kernel Weight
HME (9) 182 33.94 413 | 2205 43.32
Kernel Volume
FHALRTE (cm3) 182 0.27 003 : 0.18 0.33
True Density
BEDEE (glcmd) 182 1.253 0.022  1.169 1.316
Whole Kernels
5T E (%) 600 91.0 4.6 . 65.2 100.0

Horneous Endosperm
BEREZL(%) 182 38 3 /8 95




Stress Cracks

ARLARISYY

Internal cracks in the
horneous (hard) endosperm

BREELND 7599

Most common cause is artificial
drying
ROU—IRNGTERIIANLEE

Impacts breakage susceptibility,

milling and alkaline cooking

IRELZ S, R 0E, 7L A 0E
SHET S




Stress Cracks

ARV RDI599(%)

U.S. Aggregate: 6.9% A
ﬂél% : 6.9% Rl : y
KE L D 58 ' )
« Average higher than the 5YA (5.9%) " W
FHEIL5YA (5.9%)% EES 55 7.8
' - ;ﬁé’fgﬁ Gulf
. HiLo
«
8.6 8.2 8.6

<5 5-9.9 10-14.9 15-19.9 =20
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
[
Percent of Samples by Crop Year f;q;%jf;g]iué. Historical Aggregate by Crop Year éi%%%%



Stress Crack Index
AL RIS IR EE

9% kernels with |

—

1 stress crack_
ARLRDZ99 B
1$®H?®%

X

—_—

—————

—

% kernels with —
2 stress cracks
ARLROIZYIH
2 DEHLD %
x 3

—_—

— % kernels with —
> 2 stress cracks
ARLR D599

2K ZHBAHBAD%

x 9

— —_—

SCI



Magnitude of Stress Crack Index

ARVROSYIEBEBEORE

All kernels have All kernels have

no single All kernels have Al I:reimfilslr;ave

stress cracks stress crack double stress cgcks
TARTOEAIIC ITARTOREAHIIC stress cracks F RO [=3
ZRLRGS9Y 1AD AL R IR TDFMLIC HKLLEDRRL R

ML HS59H &3 2ARDARL A D599 B 5

5599 h%H5 77
‘ ‘ | ‘ ‘
0 100 16 300 500
SC% =439
Example f5: /o /o

SCI Calculation SCIDEtE =
(4%2 x 1) + (19%P x 3) + (20%C x 5) = 16

a: 4 kernels (i) b: 19 kernels ($i) c: 20 kernels (i)




Stress Cracks (%) vs. Stress Crack Index

ARV ARIS599(%) vs. AL RS9I 61E

25
%2013
P

x 2 2014
S |
Sk15 2017 o+
oA
Oo PO
SS1p 2012 .."®2018
D 201‘5.,.--'.'2016 y = 2.8419x - 2.3774
o ' r=0.99

S ©2077

0 I I [ 1

2.0 4.0 6.0 8.0 10.0

Stress Cracks (%)
ARLRI599(%)



Kernel Weight, Volume and Density
SADEE.

100-Kernel Weight

(grams)

BRE(Q)

Indicates kernel
size which affects
A A XDIEET
HYRDERI-HE
- AEED

Drying rates

B

Flaking grit yields in
dry milling
K243 TIE
IL—IDIRE

AR BE

Kernel Volume
(cubic centimeters)
= \I.L;'Q
S TR
(cm?®)

Kernel volume
IS indicative of
growing
conditions and
genetics
SABEEE
BN R EEER
BDEELGS

True Density
(grams per cublc centimeters)

e

(g/cm3)

True density reflects kernel
hardness

ZEIIBRAMDOEIFTRT

ngher density — harder kernels, less
susceptible to breakage, more desirable
for dry milling and alkaline processing
A N O
'J/J PT7ILANEIZEL TS

Lower density — softer kernels, less at risk
for development of stress cracks if high
temperature drying is employed, good for
wet milling and feed use

BEE - o VBHIEHEIIFZTORL
L2959 MERIYIKLND TSV Y
DR ARICEL TS



100-Kernel Weight grams

HALE (o
U.S. Aggregate: 33.94 grams Export Catchment Arga Averaze

ﬂél% :33.94 g R d : é

S [ L TR 31.71 '

* Average lower than the 5YA (35.05 grams) "L
EHEIL5YA (35.05 g)Z T ES 33.77 35.08
B I_"ﬁEI?'iE;L’?ﬁ ;:‘;':j P

-
‘36.07

e 26-29.99 30-33.99 SRR 238 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
+ | SYEE R
Percent of Samples by Crop Year B Historical Aggregate by Crop Year %:t D

HTILDEIES



Kernel Volume(cm?)

AR TE(cm?)

U.S. Ag regate: 0.27 cm? e T
ﬂéli : 0.27 cm3 A3 : y
REAL T 0.25 l )
" A
» Average lower than the 5YA (0.28 cm?) 0.27 0.28
EHEIXS5YA (0.28 cmd)E T ES , 5.
N man
2020 < f
~ 0.29

0.28 0.28 0.28 0.28

0.27 0.27 0.27 0.27

<0.23 0.23-0.25 0.26-0.28 0.29-0.31 20.32 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Y E E R SMEE R

Percent of Samples by Crop Year Historical Aggregate by Crop Year %:t D

ST ILDEE



Kernel True Density

A DEDF E(g/cm3

E{S Ag 1gregate 1.253 g/lcm? B e AreA Ararase
*.$ 1 .253 glcm Northwest . f

KE L 1.247 ' )

« Average similar to the 5YA (1.256 g/cm?3) 7\
EHEIL5YA (1.256 g/em3)EIEIFRL 1.255 1.256
1.2;6 — %fgfg% Lo e
1.26
265
1.260

1.254

1.258

1.255 1.953

<1.225 1.225-1.249 1.25-1.274 1.275-1.299 >1.3 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
B E A W F B

Percent of Samples by Crop Year o ILOEE Historical Aggregate by Crop Year %:t D



Other Physical Properties

ik DY E R IE

Whole Kernel 5t £ i (%)

Horneous (Hard) Endosperm EIEZL (%)

Percentage of whole kernels of a Measures the percent of the endosperm that is
50-gram sample horneous or hard within a range from 70 — 100%
500 S LDYUTILHFDZEERDEE BEEELDEIEZ70-100%DEFHATAET S
Broken Corn in BCFM measures only kernel size, The higher the value, the harder the corn kernel
not whether it is broken or whole SLMEIZ. FYTEOaSHAB N EEFRT

BCFM®D I EAEHI | [(EFML DA X DA ZEAEL | B
BRNSTEEMINZTEELEL

<90% 2 90% < 85% > 85%
More susceptible to Desirable, especially Good for wet millers and Good for. dry millers
storage molds and for alkaline cookers feeders and alkaline cookers
breakage 4% (=7 L) ALER | = DIy REL FSASYLTEELE
REhITHE DRFIED FLTNS Bl A— D — < ] TILH)EBEEC

BEEEZ TR iE )



Horneous (Hard) Endosperm

B EL (%)

U.S. Aggregate: 88% A
*lﬁ :88% b ~ ¢
SKEL 88 ' )
« Average higher than the 5YA (81%) " W
EHEIISYA (81%)Z LES 88 87
": ' - ﬁs;ﬁiz;@ Gulf
e HL7

2020 - ot

81 81 81 81 81

o

3.9ﬁo’ 31.1

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
<75 75-79.9 80-84.9 85-89.9 90-94.9 295 S0 4E i |
X 52

Percent of Samples by Crop Year f; %j@)’f o/:iuile Historical Aggregate by Crop Year SitD##
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Mycotoxins
B4 =135 Y

Aflatoxin,
Deoxynivalenol (DON or Vomitoxin)
Fumonisin
Ochratoxin A
Trichothecenes (T-2)
and Zearalenone
TS5y
TAXS =/ /—IL(DONFE[FRI L)
TEZ=DY
FOSRFVA
r)aTE(T-2)
E75L/0

U.S. GRAINS

COUNCIL




Mycotoxin Testing

« Corn Harvest Quality Report shows ONLY the frequency of detection in harvest samples
FOEOTMRERF R B LA—FTIE, NERY VT ILOOIRHEINSEEDAH DN RENDS

« Corn Harvest Quality Report does NOT predict the presence or levels of mycotoxins in U.S. corn
exports
FOEOTMRERF G ELA—NMNIKEEREFDEOOVIZIIAAM D UONRRET HINEINE I
ZDOLANIILZF AT HEDTIEGL

« Targeting a minimum of 25%of collected samples, the same as in 2021 and 2020
(Target of 180 samples)
2021 H X U2020F LRk, HEREN =Y T ILOR/NRED25%IZFHERE1ToT-
(X FRIE180H2T)L)

« The Corn Harvest Quality Report contains the results from 180 samples.
FOEOTMRFERFGELF—HMNZIE, 180D H T I bFEont-fERNEEHINSD



Key Aflatoxin Levels (ppb)

FET7II5:F 2R )L (ppb)

[ I

g 2
) = % (t-—ﬂ
O 3 5Emp |5 o Level established by FGIS to indicate a detectable level of aflatoxin
Tl ~mo TISMF U DBRUTTREL NILETRT =HIZFGISHRRET HL NIV
o %
- . Dairy animals, pets, immature animals and unknown destinations
B Rk, £1558%. AETH
©D N Breeding beef cattle, breeding swine and mature poultry
TN R SRS LUK B R
L 584X
0§ L
=S INgE Finishing swine (2100 pounds)
3 IQEE H# E(FER (100 RUR)
Finishing beef cattle
T EITRF

0 50 100 150 200 250 300
Parts per Billion (PPB)



Aflatoxin Testing Results (ppb)

775X R EREE R (ppb)

Samples with no detectable levels of
aflatoxin lower than 2021 and 2020

BHFRELARNILOT IS U%
BELEVSUTILIF2021EE LU
2020FZ=TME%

w2020
98.3% of samples tested below the = 2021
FDA action level of 20.0 ppb = 2022

98.3% M EAER X R Y2 T IL HFDARR Hl
LARJL®D20.0 ppbZE TES

Growing season conditions conducive
to aflatoxin development in some areas A\

N
E’%,ﬁﬂl:???h#&)’&%iéﬁb?’b\ 00 06 00 00 T . 06 1.1 ;
Eéo-thigitH 3 <5.0 5.0-9.9 10.0-20.0 >20.0

Percent of Samples by Crop Year

SMEERNTUTILDEE

.11.1



Aflatoxin Testing Results

775X R EREE R (ppb)

100
90
80
70
60
50
40
30
20
10

SUMEERNYTILOEIE

Percent of Samples by Crop Year

2011 2012 2013 2014

m<5.0

11.9 OO
5.1

100.0 100.0
80.2

06X 0.6
/

2015 2016
Crop Year
= 5.0-9.9

II

2017 2018

FERE

10.0-20.0

2019

99.4

2020

>20.0

2021

0.0
0.6

2022



Key DON Levels

IETT X =I\L/—=ILDLR)L(ppm)

3 =2
m — % _H"(tlﬂ—
O % %:E ém?% 0.5 Level established by FGIS to indicate a detectable level of aflatoxin
L =g “#e TITFERIUDORBRHTTREL ANILETRT 2OICFGISHARET LA
==
° T 50 Swine, <50% of diet
N . B8 D50%LL T
— A:\
%"(3 5.0 All other animals not otherwise listed, <40% of diet
Lzl HaI=RREAELED T R TOE. A DA% LT
E I %’ %%* Ruminating beef and dairy
21| 10.0 cattle older than four months
2] RBERBL, ks A%
HBAT-RAF-24
_ 10.0 Chickens, <50% of diet
[ I I I { | %s ﬁﬁ*sl'@ﬂ)%u-l:
0.0 2.0 4.0 6.0 8.0 10.0

Parts per Million (PPM)



DON (Vomitoxin) Testing Results

TAF =N /—IL(RSFFDV)RBRHER (ppm)

Percentage of samples below
1.5 ppm slightly lower than
2021 and 2020.

1.5 ppmEKi@mD YU TILDENE(E

20216 £2020F =9 M #2029

*E2 = 2021
2022

One sample exceeded the FDA

advisory level for DON of 5.0

ppm. = ©

1#.&7))1/75‘\7__\\7]_?\‘:/:/ \L/—)L 17 = 00 00 O

DFDAEIELANILD5.0 ppmZE <15 1.5-5.0 | >5.0

E[B]4

Percent of Samples by Crop Year
SYMEERNYTILDEE



DON (Vomitoxin) Testing Results

TAFLZNU/—IL(RSFFD V) BBREER (ppm)

oo 00
90
80
70
60
50 96.8
40
30
20
10
0

0.0
141

SMEERNYTILOEIE

Percent of Samples by Crop Year

0.0
||||

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Crop Year XY EE
m<15 1.5-5.0 >5.0



Key Fumonisin Levels

FEIE=_UDLAN)L(ppm)

S o
N g gg g%— 0.5 Level established by FGIS to indicate a detectable level of aflatoxin
(LE CXohst -3 772 F#‘/D@?%H:‘. AIEELANIVERT =OIZFGISHEEET HLANIL
S MS Jgl Equids and rabbits, $20% of diet
O =55 3BLUIHYE, FAHD20%LT
10.0 All other animals’ not otherwise listed, <50% of diet
S ICEEEAELMED TR TOEY | SR D50%LLT
g = 20.0 Swine and catfish, <50% of diet
L53¢ BELUFTX, S O50%F
= E’*"!!I?* 30.0 Breeding ruminants and breeding poultry, £50% of diet
O~ im ' REARFEBVNEIUREAREE. SR D50%LLT
60.0 Ruminants >three months old for slaughter, <50% of diet
- £#3y AEBASBRARBEY. R O50%L T
. 100.0 Poultry slaughter, <50% of diet
| | | | | BERARES. AHO0%LT
0.0 20.0 40.0 60.0 80.0 100.0

Does not include mink. S 9% &40 Parts per Million (ppm)



Fumonisin Testing Results

2=V VUREREE R (ppm)

Percentage of samples below
5.0 ppm slightly higher than
2021 and the same as 2020

98.9

5.0 ppmEmD T TILDE %2020
E(F2021&E%bHT Iz LEY = 2021
2020F LEILTHS m 2022

50089 100300 | 2300

Percent of Samples by Crop Year
BMEEMNTTILDEE



Ochratoxin A Testing Results

A58 AR EREE R (ppb)

Third year of
Ochratoxin A testing
AOSRFUARERD3IEH

100.0

100% of samples below

m 2020
5.0 ppb (European = 2021
Commission’‘s established m 2022

maximum level for Ochratoxin A
in raw cereals.)
100% D H > T )LHY5 ppbkiiE

(BRI EEEMNED-ELYTILIC S oo os
EENSFT VTR UADRKIE) <5.0 50-100 >10.0

Percent of Samples by Crop Year
BYMEERYUTILOES

<
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T-2 Testing Results

T-25ER %5 R (ppm)

Third year of T-2 testing 2

T-2 ﬁ%ﬁonﬂiﬁ S

100% of samples

below 1.5 ppm = 2020

100%D 27 )L HY1.5 ppm = 2021

Eﬁlﬁ m 2022
<1.5 T 1550 T 0

Percent of Samples by Crop Year
BMEEMNTTILDEE



Zearalenone Testing Results

€750/ A BRER (ppm)

Third year of Zearalenone
testing

7oL/ HER D3FER

100.0

100% of samples :§8§?
below 1.5 ppm 2022
109%@#‘/7)[&)‘1 .5 ppm
> i

<15 '. 1.5;5.0 '. >5.o

Percent of Samples by Crop Year
BMEEMNTTILDEE



Other Components of the

Corn Harvest Quality Report
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Other Components of the Report

L R— DD RAE

U.S. GRAINS Quality Test Results
) U.S.

oL BB AR R

Crop and Weather Conditions ]
e EREY

Survey and Statistical Analysis Methods

= N 4R = S
Hz,—_ kril.;l

At Testing Analysis Methods

ComnmvEst b 4T EXBR AT i
QUALITY REPORT : '

Historical Perspective
HER DA



Harvest Report: Conclusions

INEELR—bF: F£&ED

« 2022 harvest samples were, on average, good with 95.3% of samples
grading No. 2 or better, compared to 98.0% in 2021 and 94.5% in 2020
2022F DUNFERFH T ILIE. 43, No. 2F UL DY T ILD95.3% MR
LviESni=h . COEIE(E. 2021FETIE98.0%. 2020F TlX94.5%71=>1=

» Test weight, BCFM, Protein and Stress Cracks were higher than the 5YA
while total damage and kernel volume were lower than the 5YA, reflecting
growing and harvesting conditions

BREE. BCFM . 3NV BB ELUVARNVARYSYY(E5YALZ EEY . BEEH &
U BB EETRERLVINESEGHE ML TSYAZTRIS>TLYS

* The growing season was conducive to aflatoxin development in some areas

HEBRIIT7 IR UONRELOT LGBt HHoT-




Building a Tradition
EzeE<

Thank You!
FHSTVELE:

U.S. GRAINS
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