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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
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Export Catchment Areas (ECAS)
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610 samples from

12 states that account
for over 90% of

U.S. corn exports
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Quality Factors Tested
AR RMmEI 7V 54—

Grading Factors #7792 — Physical Factors MBI 79 42—
Test weight BIEE Stress cracks AL RT5v%H
Broken corn Fig 100-kernel weight B#1 &
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Heat damage #4815 Horneous (hard) endosperm
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2021 Growing Conditions and
Impact on Crop Development
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Favorable weather
conditions for crop
development
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Pollination occurred a week
earlier than the 5YA
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Favorable pollination and crop
development
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Favorable April and May conditions

ate grain-fill was dry and warm,
promoting an early harvest
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Less crop harvested with elevated
moisture content
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2021/2022 Corn Harvest Quality Highlights
2021/2022 by EO O PNERHENTSA

Overall Crop
EARREENR

Grade Factors/
Moisture vs. 5YA

65% of crop rated

good or excellent Test Weight
concﬁtircl)_n r8; n_eella Higher
record high yields s=iEE (L
65%D R TRLNIE e LIEAne
EIETETERNDIFIF BCFM Lower
BCERAY7S = AR E BCFMIZTFE3

Harvest about

74% complete Lzl SElimele)e

Lower
as of October 31, e
higher than the 5YAT BEREIETES
(66%2)0%%’[ Eg\!lvgr than
10531 B EFEU0HE (24 aoeure
TAREL O ©6%) e
32020 e
(81%) £ F @3 (XX R KHE

T5YA = 2016-2020 crop years
t5YA = 2016-20205% ¥ 4 FE

ERIOTII—IKNE=E
vs. 5YA

‘@Physical Factors vs. 5YA
MBI T 75— vs. 5YA

=B Rk vs. 5YA

Protein StreLss Cracks
Lower oner
2280 EIFTES Zw—?é%ﬂ]'i
Starch 100-Kernel Weight
~ Iiowel' Similar
FUIUIETES BHEKIFERKE
Qil True Density Lower
Lov_\;:eélé ENZEETMES
B
7] Whole Kernels
Same
e hilFRIKEE

*Action, advisory and guidance levels for corn intended for feed use
MR AEOMEOOC DRG] #I5ELUVEELANIL

98.9% of samples < FDA
action level for Aflatoxin
98.9% DY T ILNNT IS
K< 22DV TOFDA
HHEILARJLLLTE

100.0% of samples
below FDA advisory level
for DON of 5.0 ppm ¥
100.0%®D > FJLHFDA
DTHFL=INL/—ILD
5.0 ppm DENELNILE
TR %%

97.2% of samples < FDA
Fumonisin guidance level
of 5 ppm#
97.2%m 4> 7 )L HFDA
TEZVUHEELANILD
5 ppmEL T+



Grade Factors
and Moisture
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Grades and Grade Requirements

FREFREL

Minimum Maximum Limits of
Test Weight Damaged Kernels
=/NEEE BEHORKXREE
Pounds Kilogram
per per Hectoliter Heat Damage Total
Grade _ Bushel XA SLINGK G ER x85%& BCFM
Fik RNy JykIL (%) (%) (%)
U.S. No. 1 56.0 /2.1 0.1 3.0 2.0
U.S. No. 2 54.0 69.5 0.2 5.0 3.0
U.S. No. 3 52.0 66.9 0.5 7.0 4.0
U.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.
REICEEETES ERROBVREER AT LN HS

Minimum test weight Minimum test weight per  Minimum Test weight per  Minimum test weight per
per bushel: bushel: bushel: bushel;
54 pounds (24.5 kg) 52 pounds (23.6 kg) 49 pounds (22.2 kg) 46 pounds (20.9 kg)
Maximum limits: Maximum limits: Maximum limits: Maximum limits:
0.2% heat damaged 0.5% heat damaged 1% heat damaged 3% heat damaged
5% total damaged 7% total damaged 10% total damaged 15% total damaged
3% BCFM 4% BCEM 5% BCFM 7% BCFM
1Ty L EF-YD 1792 TILS1Y0) 1792V EEYD 179 L SYD
BRES/ME BHER/ME: FRER/IME: BRESME:
547K/ K (24.5kg) 527621 (23 6kg) 497K K (22.2kg) 467k K (20.9kg)
B HOXBEEH;IE ; PN R KPR E :
0.2% ) 24815 0.5%0) 515 1% 0 BIE1 3% EAiE
5% {15 5 7%D#eH 10% DS 15% DB 5
3%MBCFM 4%MDBCFM 5%MBCFM 7%MBCFM

B Buyers should contract @8 Final corn quality is also

quality requirements and impacted by movement through U.S. GRAINS
non-grade factors. export marketing channels. e COUNCIL
A — B R EIR FYEOTS ORI SE Www.grains.org

REEHSIUERICEARLENI 75— BHTSEBREBHIIRLEEERTS



Grade Factors and Moisture

ERMITI7IV3—BELUVKNEE

Number of Standard

Samples Average Deviaton ~ :  Minimum Maximum

YT IVE 15 RERE @ =/ME RAIE
Test Weight Z#EE (Ib/bu) 610 58.3 118 | 533 62.1
Test Weight BFEE (kg/hl) 610 75.1 151 | 68.6 79.9
BCFM (%) 610 0.7 046 . 0.0 3.4
Broken Corn Fi8%i(%) 610 0.6 033 00 23
Foreign Material 24)(%) 610 0.2 018 . 00 1.8
Total Damage #1815(%) 610 0.7 059 . 00 13.4
Heat Damage E815(%) 610 0.0 0.00 . 00 0.0

Moisture K5 & & (%) 605 16.3 179 = 85 273




Grade Factors Summary

ERT 7V 3 —DHE

90.0% of samples
No. 1 grade (84.7% in 2020
90.0% MDY > 7 )L HNo. 154

95.1 93.9 94 .5 98.0
88.1 90.0
(20204 (£84.7%) 79.3 | g1.7 o7
98.0% of samples
No. 2 grade (94.5% in 2020) 05.9
98.0% MDY 7 )LHNo. 2 Fifk 54.6
(2020%F(£94.5%)
Average aggregate quality of the 610
samples tested was better than all

grade factor requirements for 2016 2017 2018 2019 2020 2021
U.S. No. 1 grade
EKE%L/TZG'] 014:0)4?“/70)1/0)%,{3'% : 7’-~|:||:||:| Percent of Samples Megtiné:] All \((Brade Factor Requirements
BEMEILKRE(US)No. 1R D EHik yCrop Year = .

. : ! . ER I T IOI B/ EIRTELETH O TILOBMEERNEE
J7IR—EHET R TERES>TL 77708 No. 1" aUS No. 2




Te st Welght— U.S. Units

U.S. Aggregate: 58.3 Ib/bu
KEEE: 58.3RVFITyiziL

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

1.0 0.0

|¢

EHMEIXSYA (582K /Ty z)L) & kB

94.7% No. 1 grade (94.9% in 2020)
94.7%H No. 15F#k (20205 (£94.9%)

2019
w2020
m 2021

o o 0
o 1.8 00 O 74 07 O 14.3

<49

49-51.9 52-53.9 54-55.9 56-57.9

Percent of Samples by Crop Yeari%jt )F:O}?Lll A

63.1

Export Catchment Area Average

a0 HH 0 S 3 S 1) (B

Pacific

Northwest - y (
S E P 58.1 ‘

. | 4
A
58.7 583
Southern
S ﬁﬁ?ﬁ?lgﬁ Gulf /
1E
ALz s

- f
58.8 58 7
358.458.4

58.2 98.
57.9

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

o BMEEF
Historical Aggregate by Crop Year &£:t(DiiF5



Test Weight — Metric

BEE — A— MUK

U S Aggregate 751 k lhl ExpoArtCatchmentnAr‘e’a I:\verage
KERR 751 FOTSLNGNIYIIL g PEREERIOL

Northwest ’

» Average higher than the 5YA (74.9 kg/hl) AED T 74.8 ‘ i {

TH9{EIE5YA (749505 S LINTRIRL) & L -- v

=P 75.6 75.0
» 94.7% No. 1 grade (94.9% in 2020) . Southorn

94.7%7H No.1ZF £k (20205 1594.9%) . e | Gulf

; ST B e
2019 o d e Lo

= o 0
1.0 00 O 1.8 0.0 O 74 07 O 14.3

<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

Percent of Samples by Crop Yearii%g }J:gjiu,a. Historical Aggregate by Crop Year ;&Z’-g%?zj



Broken Corn and Foreign Material*

BRAELUVED

Sieve Size
12/64 inches
(0.476 cm)
/S\él/\@
Y4 X
12164 42 F
(0.476 cm)

(0.238 cm)
/S\%)L\@
YA R
6/641 > F
(0.238 cm)

Sieve Size
/ 6/64 inches

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




Broken Corn and Foreign Material (%)

WERAL S K UEY(%)

- 0 xport Catchment Area Average
;Jéslég_? r%g7ao;e 0.7% L R
=] 0 Pacific p

D {
96.6% No. 1 grade i 0.8 l é
96.6%H No. 13E#k g 7\ )
* Average lower than the 5YA (0.8%) 8 0.7
. EHEILSYA (0.8%)ZTMES - Southern
2 . g Gulf
%2 2019 10 P jJ)l/?J_ “10
= 2020 0.9
2021 . 0.8 08

< 10 S S S
19 08 O 08 05 O 03 00 O 02 02 O

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

2.01-3 3.01-4 4.01-5 5.01-7 >7

Y EE 5 A EE 5
Percent of Samples by Crop Year H T ILDES Historical Aggregate by Crop Year EHDHTR



Broken Corn (%)

BAR AL (%o

Export Catchment Area Average

U.S. Aggregate: 0.6% 411 L5 ot S 14
(4] Pacific A
1ﬂ<EE§Ede‘315A) Northwest 0.6 i (
_ 4
* Average same as the 5YA (0.6%) " 5 é : f
SEH{EIL5YA(0.6%)EFIKE 0 0.6
Lg S . =l ﬁs;r%?g;% Gulf /
< . AL P,

P

<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

FEE R FEE R
Percent of Samples by Crop Yea’ﬂ')j’)bd)%ﬂéf Historical Aggregate by Crop Year = DTS



Foreign Material (%)

=Y
U.S. Aggregate: 0.2% Export Catchment Area Average

*EE£:E5T:0.2% ol $ﬂqu?9\,.“iH3i§,?SIZi’>J1|E

Northwest
 Average same as the 5YA (0.2%) el 0.2 ‘ ) ¢
EHEILXSYA (0.2%)ERIKEE " 0 é - f
 93.4% contained less than 0.5% FM o 0.2
93.4% 0D EWE A EMN0.5%KiH . Southern /
< - tRall )
o i B8 4 gl:j -
2019
2020 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
m 2021
0.1
< 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
< L0 Dy S =
88.3 8.0 1.9 20 © 06 03 O 0.3 02 O 08 0.3 O
<0.5 0.5-0.9 1-1.4 1.5-1.9 2-2%!;%&&5'] i |

Percent of Samples by Crop Year - =) |4 Historical Aggregate by Crop Year EHDHTE



Whole Kernels (%)

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

=

SEERREIRITPERADEFHLEEBCFMOLEVFEAOEIEDRIEMETHS |
RITOERICIRBLAHIBMII T EATSNEN

D
12/64 inches

12/644 2 F

/ 6/64 inches

6/6414 > F




Whole Kernels (%)

ST 2 HI R
U.S. Aggregate: 92.3% Export Catchment Area Averase

ﬂél%;ﬂr 92.3% EAPRGl v )
KEHFEE 93.1 i )

Not a grade factor

| BT oE—CTREL O f
* Average same as the 5YA (92.3%) < -

_i’]1-5 (j:5YA (92 3%)& A 7.k$ % = Southern /

|¢

2019 . gul:j —_
= 2020 - 4

n
= 2021 N 94.995.2

94 .4

<80 80-84.9 85-89.9 90-94.9 205

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

4 B o BMERE R
Percent of Samples by Crop Year HUFILDEE Historical Aggregate by Crop Year EDHFE



Total Damage and Heat Damage(%)

iR e ERIR1E (%)

U.S. Aggregate: 0.7%
KREISRET: 0.7%

Average lower than the 5YA (1.9%)
EHMEIXSYA (1.9%) = FES

« 97.9% No. 1 grade (91.5% in 2020)
97.9%7%No. 1 F (20204 1%91.5%)

* Average heat damage of 0.0%

IS5 D FEEIL0.0%
o))
N
o))
2019
m 2020
m 2021
: N N N o
180,48 <~ 30 18 O 24 13 © 14 03 © 16 02 O
<3.0 3.1-5.0 51-7.0 7.1-10.0 10.1-15.0 >15

O A
Percent of Samples by Crop Year 4, =)L D %|&

Export Catchment Area Average

a0 EH B0 R S T 19 (B

Pacific

Northwest . y (
KE A 0.4 ‘
. L 4

= Southern

Rail
=i ﬁﬁﬂﬁ‘;uﬁ%ﬁ Gulf /
ANT s,

-

2.6 24

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

SUEER
Historical Aggregate by Crop Year EHDOHER



Moisture (%)

KOSEE
U.S. Aggregate: 16.3% Export Catchment Area Average

*;%_I_: 16-3% N:;ﬁw:st $ﬁﬂjm,§iﬂi§,§$ﬁﬂlﬁ

KEFFEER 15.7 "
* Average similar to the 5YA (16.4%) : B ‘
FHBIXEYA (16.4%) &R IF R KEE 155 16.8

o Southern
- Rail
T mEER  Gulf /

= HILT s,

|-

35.9

17.3 17.5

‘\!
0324 © 31

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

<11 11.01-13 13.01-15 15.01-17 17.01-19 19.01-21 >21
z 2 B S EE 5
AR Historical Aggregate by Crop Year $§+O)¢Eg

Percent of Samples by Crop Year HoFILDES



Chemical Composition
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Chemical Composition

e AR AL

' Important for poultry
and livestock feeding
\ Supplies essential
Protein amino acids
IR REE-REDMKICEE
~INIH AT S B A

Genetics, weather, crop yields
and available nitrogen
during the growing season
B E. Xz, RE. £EFHD
BHER

1=
T

2J°, %gi

Influenced by

Important for wet millers and
Starch dry-grind ethanol manufacturers
2T YTYRIUL Y $E L RN
. 2/ —IVHEEBICITEE

Genetics, weather
and crop yields

™ BEiaE. XIE. =

2R

Important by-product

of wet and dry milling

Essential feed component
DIyb/RSA2Y T DEERGE|
)

7R O Bl 3 R

E7:1
7 9=

B
.

A
7
b

>
0
©
)
o
c
)
)
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Chemical Composition

{EFHERL

Number of Standard
Samples A_\Lera ge Deviation : Minimum  Maximum
BTV FYE ZERE @ m/NME B ANE
Protein (Dry Basis %)
B I B (B R —R%) 610 8.4 0.53 6.4 11.8
Starch (Dry Basis %)
FL TGN —R %) 610 2.2 0.54 68.8 74.0
: ‘e O
Oil (Bry Basis %) 610 3.8 023 30 45

AT (EZN—RA%)




Protein (Dry Basis %)

B IN)B (2PN —R Y%

U.S. Aggregate: 8.4%
KE L 8.4%

« Average lower than the 5YA (8.5%)
FEHEILS5YA (8.5%)Z& TS

|»

49.0

2019

00 00 O

5-5.99 6-6.99 7-7.99 8-8.99 9-9.99, 10-10.99 11-12
FADERE A
Percent of Samples by Crop Yea"'j"/?")bd)%ﬂé.’

Export Catchment Area Average

g HH L g P (B
Pacific y

Northwest
KEHFEED 89 (
8.5 8.2 f

o Sogtahifrn /
T 'E 4 s-E’ Glllf
9.4 FIRBERIER HILT g,

-

8.7 8.7

86 86 gp
8.2 8.3

8.5

8.5 g4

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

BMEER
Historical Aggregate by Crop Year &£:itD#1



U.S. Aggregate: 72.2%
KEIFE: 72.2%

« Average lower than the S5YA (72.4%)
FEHEIXSYA (72.4%) & TES

« Gulf ECA tends to have the highest

average starch
ANIECADT VT FHENTRLELMERIZH D
< 2019

w2020
m 2021

N o
0302 © 39

10 03 © 00 00 ©

<70 70-70.9 71-71.9 72-72.9 73-73.9 74-74.9 275

|
Percent of Samples by Crop Year iiaj% )f[:ofili“ A

Export Catchment Area Average

) HH H0 g this S 14 {E

Pacific

Kahma ) (
: 1.7 § )

= Southern
Rall
il )1/7 o

-

73.4 73.573.573.6

72.5 72.5

72.3 712.372272.2

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

o BYEER
Historical Aggregate by Crop Year &=+ #fg



Oil (Dry Basis %)

W (FZIRN—RA %

. 0 Export Catchment Area Average
U.S. Aggregate- 3.8% C HHRAET
KEKE: 3.8% orwess S {
* Average lower than the 5YA (4.0%) : 3'9‘ | ‘ ‘
EHEILSYA (4.0%)ZT MBS 3_9’ 38
« Similar averages across ECAs B
— s = outhern
ECAZ AN FEHEIXIFIERKEE R
T LT e
4.1 4.1
2019
% 2020 4.0 4.0
= 2021 3.8 3.8
3.7 3.7 3.7
= = S
00 00 O 02 02 “ 11.2 11 03 O
. . . . 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
<2.75 2.75-3.24 3.25-3.74 3.75-4.24 4.25-4.74 24.75
SRR AMEER

Percent of Samples by Crop Yeal

Historical Aggregate by Crop Year EHDHR

HoTILDEIES



Physical Factors

MBI 72—




Corn Morphology

rYEOaSDIEE

Soft
Endosperm

ERALEL

Horneous
or Hard
Endosperm
AEREL
EI=XEMEL

Pericarp

e

Source Hi#: Adapted from
Corn Refiners Association,
2011 Tip Cap
Corn Refiners AssociationH\i5 D=
DR R EH




Physical Factors — Overview

MBI 7O3— — 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—

Stress Cracks
ARVRDIZ599(%)
100-Kernel Weight
BRIE (g)

gernel Volume
FALDFE (cm?d)
True Density
BENDEE (g/cm?d)
Whole Kernels
SEEHI(%)
Horneous Endosperm
TR ZL(%)

Number of
Samples
H T )L

610
180
180
180
610

180

Average
T 1418

5.1

34.98
0.28
1.252
92.3

81

Standard
Deviation

BaEE

6.0

3.50

0.03

0.021

3.7

4

Minimum
=/IME

0
23.52
0.19
1.196
72.0

72

Maximum
= AE

82
43.87
0.35
1.305
99.4

90




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(%)
ANVR 599 (%

U.S. Aggregate: 5.1% R
KEKE: 5.1% e, N p
! 1 4
* Lower than 2020 (5.8%) and the 5YA (5.7%) 4 6 - f
20204 (5.8%)E5YA (5.7%)E FES 4.0 59

= Southern
Y N i Ra-g— Gulf /
Y Sk u
GEFSEL B

-

<5 5-99 10-14.9 15-19.9 >20 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

SMEER L SMEER
Percent of Samples by Crop Year HoFILDES Historical Aggregate by Crop Year EDHFE



Stress Crack Index
AL RIS IR EE

% kernels with |

1 stress crack
ARLR IS99
1RDBHALD %

x 1

[ % kernels with

2 stress cracks
AL R 599
z*mﬁgw%
X

"~ % kernels with ]
> 2 stress cracks
ARLRIZ5991

2K ZBADFALD %

x 9

— —_—

SCI



Magnitude of Stress Crack Index

ARVROSYIEBEBEORE

All kernels have  All kernels have All kernels have All kernels have
no single double multiple
stress cracks stress crack stress cracks stress cracks
FTRTOFHIZ T RTOFRHIC TARTOEHLIC TARTOEAIIC
ARLROS9OH 12|:0)7\th 22|:0)7\th 32|§l>)J:CDZd~Iz
A 2599 hH B D59 9hH 5B RIS H 5B
‘ ‘ | ‘ ‘
0 100 16 300 500

SC% =43%
Example 5 _ ’
pSCI Calculation SCIDEtE K
(4%3 x 1) + (19%P x 3) + (20%¢ x 5) = 161

a: 4 kernels (i) b: 19 kernels (#i1) c: 20 kernels (%)




Stress Cracks (%) vs. Stress Crack Index

ARV ARIS599(%) vs. AL RS9I 61E

25

%2013
]
2014

N
o

—_
63}

Y hwd a®
S ey

o'.
.

2012....." 2018
2015 .. 82016 y = 2.8419x - 2.3774
'l r=0.99
© 2011

e o

N
o

Stress Crack Index
ARV RISV IIEIE

&)

o

4.0 6.0 8.0 10.0

Stress Cracks (%)
AL RIF99(%)

N
o



Kernel Weight, Volume and Density
SHDEE. B R. BHE

100-Kernel Weight Kernel Volume True Density
(grams) (CUbfnc\:S_nlmiterS) (grams per CUb,l,E centimeters)
B E(g) FX lL&?*E EDEE
(cm?)
Indicates kernel Kernel volume True density reflects kernel hardness
. . . . . . E Pl === = L —\
size which affects is indicative of ﬂff%‘ifi*ﬂ?%éfﬂ'?' |
AJr-L S - igher density — harder kernels, less
%ﬁ*ﬂﬂ’fxd)?ﬁﬂ—‘% grow!r]g zugce}lnl’_cible todgrﬁ(allgage, more desirable for
3 ; — ry milling and alkaline processing
;Z’BU&@\%?L Condlt_lons =l EEE — BEVRMITFIBELITKLDOTFS /3
e RIXT genetics J2T BT NAIEISEL TS
. %&*ﬁ?ég*ﬁ (j:_i._ Lower density — softer kernels, less at risk
* Drying rates B REEIER for development of stress cracks if high
57 & 3R =AY 2L temperature drying is employed, good for
= & 1058 ~ crpe
BDIEELLDS wet milling and feed use
« Flaking grit yields in B#FE - oM LFMIIERFZIETDARN
drv millin A9 MEIYIKLD T YRS T X0
e SHAERISEL TS

S 2 EUPZAGE:
IL—HDIE



100-Kernel Weight grams

BRALE(C
Export Catchment Area Average

U.S. Aggregate: 34.98 grams IR
KELEE: 34.98 g Nortest ’ {

KE P 33.40 ‘
4
 Average similar to the 5YA (35.09 grams) " A f
T LEYA (35.00 )& [E IR RIKHE B 352
- 10 - AT s,
< 36.07

o o
0.0 00 © 0.0 00 ©
15-19.9 20-24.9 25-29.9 30-34.9 35-39.9 40-44.9 45-49.9 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
M EE R HEE R

Percent of Samples by Crop Year 4>, =), £ & Historical Aggregate by Crop Year =) itfg



Kernel Volume(cm?3)

AR (cm?®
Export Catchment Area Average

U.S. Aggregate: 0.28 cm? R e e
KEHKF: 0.28 cm? : ¢

« Average same as the 5YA (0.28 cm3)
=) {E [X5YA (0.28 cm?3) & RIK#E

|»

2019

w2020

m 2021
o © ©
00 00 O

00 00 © 00 17 © 74
r . . .

0.1-0.149 0.15-0.199 0.2-0.249 0.25-0.299 0.3-0.349 0.35-0.399

D F
Percent of Samples by Crop Year 4, 7). %|&

027 §
A
0.28 0.29 f

o Sogtahifrn
T EEREKEME  Gulf

- HiLo e
f 0.29

0.28 0.280.28 0.28

0.270.270.27 0.27

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

o BYEE R
Historical Aggregate by Crop Year &=tz



Kernel True Density (g/cm?)

BRALNDE N E (g/cm?3

U.S. Aggregate: 1.252 g/cm3 R S e
K =T 3 o 4
*;;fl-. 1.252 glcm Northuest i ,‘ (
« Average lower than the 5YA (1.257 g/cm3) " ) ’ f
EHIEIL5YA (1.257 g/cm3)%E FES 1.256 1.253

1.2767". FLpskEM  Gulf
-

- f I
1.265

1.260
1259 4258

1.254

43.3

2019
w2020
m 2021

1.258 1 955

1.252

74 06 © 13.3 0.0 00 O©

<1.2 1.2-1.224 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

D F S F
Percent of Samples by Crop Year 4+, =), (pE|& Historical Aggregate by Crop Year t=siiifg



Other Physical Properties

ik DY E R IE

Whole Kernel 5t £ i (%)

Percentage of whole kernels of a
50-gram sample
500 S LDYUTIILhDELEHDEE

Broken Corn in BCFM measures only kernel size,
not whether it is broken or whole
BCFMMD I EEIEHI | [ IFBIDH A XD HZRITEL . B
BRAMNTEEANZEEZELLEL

<90%

More susceptible to
storage molds and
breakage
RERICHE PHED
FEEZITOTL

2 90%

Desirable, especially

for alkaline cookers

(ZT7ILAY IR
L TLVD

Horneous (Hard) Endosperm EIEZL (%)

Measures the percent of the endosperm that is
horneous or hard within a range from 70 — 100%
WEIEZLDE|EZE70-100%DEFERNTRIET S

The higher the value, the harder the corn kernel
SUMEX., FoEOQSHABENCEERT

< 85% > 85%
Good for wet millers and  Good for dry millers
feeders and alkaline cookers
DIvhIY T EEL RSASY T %EE
B4 A—H—Z5E Y] TILH)ALEBEE(C
1 E]



Horneous (Hard) Endosperm (%)

FsE R 2L

U.S. Aggregate: 81%
KERE: 81%
« Same as the 5YA (81%)
5YA (81%) & REIKEE

2019
m 2020
m 2021
s o
| 0.0 QG-:;. 06 00 O
<75 75-79.9 80-84.9 85-89.9 90-94.9 =95

= == I
Percent of Samples by Crop Year ﬁ?j% )rfgli“ N

Export Catchment Area Average

a0 EH B0 R M S T H9 (B

Pacific
Northwest

K E T 81 "‘ (
. &

A
81 81 f
= Southern
N ﬁﬁl}ﬁR%a*-gﬁ Gulf /
AP EXIE
85 HILT P,

-

{-

81 81

81 81 81

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

BYEER
Historical Aggregate by Crop Year EHDHR



Mycotoxins
B =1 35 Y

Aflatoxin,
Deoxynivalenol (DON or Vomitoxin)
Fumonisin
Ochratoxin A
Trichothecenes (T-2)
and Zearalenone
TI2Th%Y
TAX=/I\L/—IL(DONZE=IFRI A V)
JE=ZDY
FOILF VA
M)aTE$E(T-2)
E75L/0
U.S. GRAINS

COUNCIL




Mycotoxin Testing

IAaARTI R ER

» Corn Harvest Quality Report shows ONLY the frequency of detection in harvest samples
RO EOT AR FERFaR B LR —FTIE IRERY VT ILOoRE SN SEEDH N REIND

» Corn Harvest Quality Report does NOT predict the presence or levels of mycotoxins in U.S.

corn exports
FOEOIRFERFRELA—HMNIKEEHHFDEQAIVITIAANE S UNRET ENEINFET:
[FZDLAILZEFRITHLDTIHEL

« Targeting a minimum of 25%o0f collected samples, the same as in 2020 and 2019 (Target of

180 samples)
2020 FE H K UV2019F LEH. FEBREIN=H U TIL DI EH25%I A ERE 1T o= (F &R (1L180H~
TIL)

* The final Corn Harvest Quality Report contains the results from 180 samples.
BIRIE A D EOT R FERF G ELAR—MNIIE, 180D T ILh o Bonf-#ERNEEE IND



Key Aflatoxin Levels (ppb)

FET7II5F 2RI (ppb)

5. e
D 9 % E ﬁl‘ﬂl?&‘ 5.0 Levelestablished by FGIS to indicate a detectable level of aflatoxin
LoEQs - TITPEVUDBRMAMLNILERT HISFCISHRET FL AL
O g% Dalry animals, pets, immature animals and unknown destinations
s [ 1200 LB Rob YBHY. ARTHE
K4
0D 100.0 Breeding beef cattle, breeding swine and mature poultry
- - TRAL. RERSLUREL-REE
29N =<
E i—%_&,\ 200.0 Finishing swine (2100 pounds)
gjr[ ' H_E (TR (2100 7R K)
IN
N Finishing beef cattle
| 300.0 HEIFE4E
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 similar to 2020 98 3
and 2019 '

BHRREL NILDT ISR %
SFEHEWNVY U TILIZ2020FE B LD

20194 LIFIX R K EE 2019
m 2020
98.9% of samples tested below = 2021

the FDA action level of 20.0 ppb
98.9% D ER X R T JLHFDA
FRHEILILD20.0 ppbZE T [ES

97.8

=206 2 200 2 811
9

Growing season conditions not =00 | 1020 | >20

conducive to aflatoxin
= \ = S N =

FEEHNT ISR UZTRESH Percent of Samples by Crop Year

[SULNEHT=oT= S EE R T ILDE S




Aflatoxin Testing Results

TS UEBRER

90
80
70
60
50
40
30
20
10

SUMEERNYTILOEIE

Percent of Samples by Crop Year

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Crop Year MFE
m<50 5.0-9.9 10.0-20.0 m>20.0



Key DON Levels (ppm)

IETT X =I\L/—=ILDLR)L(ppm)

TREN
D = % '2153 . AT .
= CEEND Level_estabjlshed by FGIS to indicate a detectable level ciaflatoxm )
O3 SSEW |05 TITHEULORMARL NLERT ROIFASHKRET S
S #e
o= Swine, <50% of diet
N . 8K D50%LLT
él N 50 All other animals not otherwise listed, <40% of diet
<=3827¢ HICEEAZLMED T R TOEY. SFAHDI0%LUT
00 2 2 Ruminating beef and dairy cattle
LGN 100 older than four months
S ' RBZFKEL, £R4-AZHE
<1|-IS AT-RA%-3.4
L 10.0 Chickens, =50% of diet
| ‘ ‘ ‘ ‘ 3R, BAHD50% LT
0.0 2.0 4.0 6.0 8.0 10.0

Parts per Million (PPM)



DON (Vomitoxin) Testing Results (ppm)

TAF =N /=L V) REREE R (ppm)

Percentage of samples below
1.5 ppm similar to 2020 and
higher than in 2019.

1.5 ppmEKFmDHUTILDEE
[£2020F LIFIXRKETHY .
2019F 7 E[E]5

Zero samples exceeding the
FDA advisory level for DON of
5.0 ppm.

TAF /AL /—ILFDAENE
LARIJILD5.0 ppm#Zx E[ESH2
JILiEEn

97.2

2019
m 2020
m 2021

(Q\]
< Q ™~ o o
<15 1.5-5 >5.0

Percent of Samples by Crop Year

BUMEERNYTILDOEE



DON (Vomitoxin) Testing Results

TFAXZINL/—IL(RIFFIV) BB R

100 3.2 o 11 2.0 3.9
14.1
80
70
60
50 [ 100.0 98.9 100.0 oo
40 85.9
30
20
10
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Crop Year F¥)5F &
m<15 1.5-5 >5.0

©
o

SMEERYTILOEIE

Percent of Samples by Crop Year




Key Fumonisin Levels (ppm)

FEITE=DOLA)(ppm)

RN
N 5 %H% g Level established by FGIS to indicate a detectable level of aflatoxin
O:EE gm?ﬁ %2 PISRE LY DRI AL R LE R - BIFGISARES HL AL
L SE "8G Equids and rabbits, $20% of diet
S B 30 HTBLUYYF, AHD%UT
All other ani‘mals1 not otherwise listed, <50% of diet
1007 thIZREEALENMEOTRTOERY', A D50%ELTF
o = . . 0 :
> 20.0 Swine and catfish, <50% of diet
= §§ 5 < BELUFTTX AR D50%UT
TR Qo 30.0 Breeding ruminants and breeding poultry, £50% of diet
O i REARSEMEIURERAREE. B D50%LLT
60.0 Ruminants >three months old for slaughter, <50% of diet
' £%3, Bz 5BRARSHY. FHO50%LT
" 100.0 Poultry slaughter, £50% of diet
, ‘ ‘ | | BRARESE. FHO50%LT
0.0 20.0 40.0 60.0 80.0 100.0

Does not include mink. S 9F&EAL Parts per Million (ppm)



Fumonisin Testing Results (ppm)

2=V VUREREE R (ppm)

Third year of
Fumonisin testing

JE=VUAERD3IEH 97.2

Percentage of samples 2019
below 5.0 ppm 97.2% = 2020
5.0 ppmFKi@m DT )LD m 2021

2| & 1%97.2%

85.7

2222 2 06 T 20.0

| L | |
<5.0 5.0-9.9 10.0-30.0 >30.0
Percent of Samples by Crop Year

BUMEERNYUTILDEE




Ochratoxin A Testing Results (ppb)

A58 AR EREE R (ppb)

Second year of
Ochratoxin A testing

FHSRFLUARBR D24 B

95.6% of samples below

5 ppb (European
Commission’s established
maximum level for Ochratoxin
A in raw cereals)

5 ppbRiEDH T IL1$95.6%
(EXMNEZEENEDIZRMID
B EENDTIIRTI
ADEKIE)

m 2020
m 2021
o 9 o
o 3 S 0.6
5-10 | >10 |

Percent of Samples by Crop Year
SMEENYUTILOEE



T-2 Testing Results (ppm)

T-25ER %5 R (ppm)

Second year of T-2 testing 100.0
T-254 88 D25 B

100% of samples
below 5 ppm

5 ppmEKimD YT ILIE
100%

m 2020
m 2021

o o
= 0.0 = 0.0
<15 | 1.5-5.0 | >5.0 |

Percent of Samples by Crop Year
SMEENYUTILOEE



Zearalenone Testing Results (ppm)

€750/ A BRER (ppm)

Second year of 100.0
Zearalenone testing '
tT7SL/aER D25 H

100% of samples
below 5 ppm

5 ppmEKimD YT ILIE
100%

m 2020
m 2021

< 0.0 S 0.0

<15 | 1550 >5.0

Percent of Samples by Crop Year
SMEEMNYTTILDEE



Other Components of the Corn
Harvest Quality Report
FoERIVRERAELR—MD
thORE




Other Components of the Report
LR—bD{D AR

5 Quality Test Results
' U.S. GRAINS _)
S E R

Crop and Weather Conditions
— | trResgst

Statistical Analysis Methods
=4\ fr3
Testing Analysis Methods

20213;'2022 = R
CORN H'./QRVEST , Eit'%ﬁéj\*ﬁ /f
QURLITY REPORT

Historical Perspective

HER DR ET




Harvest Report: Conclusions

INEELR—bF: F£&ED

2021 harvest samples were, on average, %ood with 98.0% of samples

grading No. 2 or better, compared to 94.5

%o in 2020 and 81.7% in 2019

2021 FEDINFER T IV, #4a. No. 2F /LU LD H 2T ILD98.0% A
BV EENT=A. ZODEIE(E. 2020FTI1E94.5%. 2019FE TlE81.7%7--

—

* Test weight was higher than the 5YA while BCFM, total damage and

stress cracks were lower than the 5YA reflecting favorable growing
and harvesting conditions

REEIISYAZ L

FEBRERSLVY

EX A ML TEYAZ B

=]
3

5h. BCFM . B#BE B LURMLRITYY (. BiF
>TLYS

* The %rowing season was hot conducive to mycotoxin development
EEHRETAAME D UNREELIKWLSRUETH 1=




Building a Tradition
EzeE<

Thank You!
FHSTVELE:

U.S. GRAINS




U.S. Grains Council
2021/2022
Corn Harvest Quality Report
T A) OB HE
2021/2022
FoEAOVIERMELR—K

SUPPLEMENTAL SLIDES
i B 15

U.S. GRAINS

COUNCIL




U.S. Corn Production
Supply & Demand
Outlook
KEZEFEOOY
SEE. FHREDORMEL




U.S. Production and Yield

KEEEEES IV EI

400.0 -

384.8 382.6
371.1
7\375.0 : 35 3361 iy 364.3 358 .4
— L :
£ 2350.0 - 349.5 5460
T
5 E325'O 1312.8
3 1m300.0 -
© 1
Mo 273.2
#
250.0 .
N m % \O S
QNN X\ ‘1/ N
D O @ f& f& ‘19 ‘19 ‘19 ‘19 P ‘L&
Crop Year &Y EE T

Source Hif: USDA NASS m U.S. Corn Production (mmt) XE#ErVEOQLEEE (HHA—MLEY)



U.S. Production and Yield

KEEEEES IV EI

~12.0 - 36.0
Y
= 4 T
| po 35.1 - 355 50
&11-0‘ , 350 @B
‘© o D
2¢ 34.5 %:1 o
*5310-0— - 340 2T
o 3 329 32.9 - 339 21{2
oL 90 - > ‘= -330 S &
=1 325 $8
B 315 = E
= 7.0 ” ” 310 ~ §
N ‘L & © d 9O N
N N N '\ N N N N N “1, ’\
Crop Year IRFEFE N
Source H82: USDA NASS Yield (Mt/ha) EJR Hectares Harvested (mil) rojecte
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U.S. Production by State

SKE I R

o O
| |

64
57

o

o O

Corn Production (mmt)

FoEOIVEEE(BAA—RLE

= N W H 01 OO N @
o o

o O

IL IN A KS KY MN MO NE
Sampled States
Source: USDA NASS -U-yj)bﬂmd‘l‘l

Crop Year

BMEE
= 2020
m2021*

ND OH SD WiI

*Projected

pig:l



Surveyed State Production (MMT)

BREXNEMANEEEB B+ A—FLEY)

Difference Relative % Change'
= HRES (%)
State 2020 2021* MMT Percent Acres Yield
i =TTk [EEE =
IIIIJr;loiS 53.85 56.78 2.93 5.4% .
OPZ
Indiana 2494  25.20 0.27 1.1%
ATATT
lowa 58.00 63.56 5.57 9.6% | —
TAZD
Kansas 1947 18.71 (0.76) -3.9%
hoHR
Kentucky 6.36 6.96 0.60 9.5%
TRy F—
Minnesota 36.43 36.85 0.42 1.1%
SRYA
M%SE%UH 1425 13.74  (0.51) -3.6% tGreen indicates 2021 is higher than in 2020;
B red indicates 2021 is lower than in 2020;
NeldiEe 4522 4657 136 3.0% bar height indicates the relative amount.
*Projected
yor;c\rljD%kota 6.28 10.48 419 66.7% - J
e (22021532020 F LY B EETRT
L), ity deds ded = FRE2021 EA2020FE LYIELNC EFRT
BEOSSIHENEEZRT
3%‘;@%%“8 1831 19.66 1.35 7.4% ., *3, 38|
JrSJ?gDS/Ir.L 12.88 12.84 (0.03) -0.2% Source HE1 - USDA NASS
Total U.S. 34595 382.57 36.63 10.6%

KEEE



U.S. Production and Use

AXEEEESIVHESR

160 -
143.52
140 -
. Marketing Year
£ N0 HIRERE
=
'§ i100 . m17/18
=1 80 - = 18/19
S E m19/20
EHH 60 - 20/21
40 - m21/22
20 -
O _
Food, Seed, Other Non- Ethanol & Co- Feed and
ethanol Ind. Use products Residual Use
BEH.EF oI/ —)L IX/—I)L& ﬁﬂ*—l-g@ﬂi’. *Projected

Source H 82 : USDA NASS uﬂmfé%;ﬁ%% {#EE% lﬁ%i i



U.S. Domestic Corn Use

(EERAFYEOOVEEE

200 +
179.84
180
160 Marketing Year
g N 140 133.36 HiSEE
o3 120 " 17/18
g 'lL 100 m18/19
= = 19/20
Sik 80
Sl g 20/21
= m21/22*
40
20
0
Food, Feed and Other Alcohol for Fuel Use .
Source i #2: USDA NASS B, g, TDfth ME A7 ILO—IL Projected

F A



U.S. Production and Disappearance

KEEEE. HEE

382.60

N W

O O

o O
! !

o
!

Million Metric Tons

BA —MLEY
N
-
S

-
1 © O
o O
L

o
|

Production Total Exports
HES Domestic Use HE
Source Hi#: USDA NASS ERNEEES

Marketing Year

Tiip A
=17/18
= 18/19
= 19/20

20/21
m21/22*

37.92

Ending Stocks
HIRTEE

*Projected
¥ Al



U.S. Corn Supply and Usage Summary - Metric Units

ﬂéli‘éﬁh")%n:vd)ﬁt?gbﬁﬁgd)itw (A—kJL Eifir)

17/18 18/19 19/20 20/21 21/22*

Acreage (million hectares) @& (BANY5—IL)

Planted {E{TE%& 36.50 35.98 36.33 36.70 37.77

Harvested IR 5 33.50 32.91 32.93 33.3251 34.45

Yield (metric ton/hectare)

BN (A—=FILEINGZ—)L 11.09 11.07 10.51 10.76 11.11

In Millions of Metric Tons
BHX—R/LF>

Supply (million metric tons) ¥ (B A A—FILLY)

Beginning Stocks HiEEE 58.25 54.37 56.41 48.76 31.41

Production £E & 371.10 364.26 345.96 358.45 382.60

Imports Ei A = 0.91 0.71 1.06 0.62 0.64
Total Supply 2 4t{6= 430.27 419.34 403.44 407.82 414.64
Usage (million metric tons);§ & & (R *—kILLY)

Food, seed, other non-ethanol ind. Use

BHE EF FOMT2/—ILLUNDEZER 36.88 35.93 36.32 36.50 36.32

Ethanol and co-products T4./—)L - 3£ E ) 142.37 136.61 123.37 127.81 133.36

Feed and residual ¥z Dt 134.74 137.85 149.88 142.18 143.52

Exports #iHH £ 61.91 52.54 45.13 69.92 63.50
Total Use 2HEBE 375.90 362.93 354.69 376.41 376.70
Ending Stocks JRiR7EE 54.37 56.41 48.76 31.41 37.92

Average farm price (dollar per metric tonft)

FHRGBHE IR (R ILIA—RILET)

“Projected %l 132.28 142.12 140.15 178.34 214.56
TThe average farm price for 21/22 based on WASDE November projected price

t21/22MDF 4 B R H Fr{fi#& (EWASDE11 A O FAf4& 12 & D<, Source i #i: USDA WASDE, November 2021



U.S. Corn Supply and Usage Summary — English Units

KEErIEAID OHRGELHBEEDFTEO(ZEL{I)

17/18 18/19 19/20 20/21 21/22*
Acreage (million acres)
BREAI—H)
Planted {E{IE#& 90.2 88.9 89.7 90.7 93.3
Harvested IR # mi& 82.7 81.3 81.3 82.3 85.1
Yield (bushels per acre)
BIN(Tyviz)lIT—Hh—) 176.6 176.4 167.5 171.4 177.0

In Millions of Bushels #fi:FF 7w T/l
SUé;iy million bushels)
3t (BAITv i)

Beginning Stocks EiE 7 & 2,293 2,140 2,221 1,919 1,236
Production & & 14,609 14,340 13,620 14,111 15,062
Imports i A& 36 28 42 24 25
Total Supply S 16,939 16,509 15,883 16,055 16,323

Usage (million bushels)
HEEBREAIYIIL)

Food, seed, other non-ethanol ind. Use

BR.EF. TOMOI2/—ILLSNDEER 1,452 1,415 1,430 1,437 1,430
Ethanol and co-products T4./—)L -} ZEY) 5,605 5,378 4,857 5,032 5,250
Feed and residual 7%} - Z D th 5,304 5,427 5,900 5,597 5,650
Exports #iH = 2,437 2,068 1,777 2,753 2,500
Total Use 8B EE 14,798 14,288 13,964 14,819 14,830
Ending Stocks H#i>K7E[E 2,140 2,221 1,919 1,236 1,493

Average farm price (dollar per bushelt)

B RHAME(FILIT Yzl
“Projected F I 3.36 3.61 3.56 4.53 5.45

TThe average farm price for 21/22 based on WASDE November projected price.
+21/220 E ¥R R H R IZWASDE11 B 0O F BIER& & D, Source H#: USDA WASDE, November 2021



How Does U.S. Grain Move?

KEEFDIEDISICBET HH?

Storage: Subterminal Elevator Export Elevator #iiTLR—5—
= On-Farm Storage Bulk Purchaser ;
= Country Elevator C . HTA—SFLILAR—4—

B . FE ) —REEAE

-BRIBTORTE :

Domestic End-Users:

AN —ILR—5—
Ethanol plant

International

Feedmill A
Flourmill O 2.2 Buvers
Li\cl):;;rt;lck Feeding - RO/ —
Facility i
*_Malter: :
------- Truck I‘%“Ja WI?/I;J-_-U:_ +l
‘ "IZ/—ILT Sk
I Rail il SRR EE H :::"ﬁ::;r?
=7 MRS 17 g .
SN Barge/Ship | g T I?Fl—"f—lz
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Testing Analysis
‘Methods
BRI TIE




Test Weight (Ib/bu or kg/hl)

BREERVFITyIVEREIXFTOT S LINIR)YRIL)

Test weight is a measure of the volume of grain required to fill a Winchester bushel (2,150.42 cubic inches).
Test weight is a part of the FGIS Official U.S. Standards for Corn grading criteria.

BREIX. V1o FIRI—T U TIL(2,15042F A4V F)aiE=-F F-OITBELGRBMDAEDIEETH D,
BEEIMIEOICERBEEDHDFGISARKERED—ETH D,

The test involves filling a test cup of known volume through a funnel held at a specific height above the test
cup to the point where grain begins to pour over the test cup’s sides. A strike-off stick is used to level the grain
in the test cup, and the grain remaining in the cup is weighed. The weight is then converted to and reported in
the traditional U.S. unit, pounds per bushel (lb/bu).

HERTIE, FPOBRBIDOMO>TVWSATRAMYVTIZ. ZOLAT—EDESSICHRESNRIZHNT, TRAMNYT
DOEBINSHSNETETrYERALEIEFEANDS, ASAIFT- AT EFEIENLZBYTYANLTT AN Y
TOrEAILEELSICL. AVTICESAIERAVDEELZE AT 5. COEEZGHINGREDELTHSH1
TV )LEEYDRURFEE(b/bu)ITRELTHRET 5,



Broken Corn & Foreign Material (%)

En & BEARY(%)

BCFM is part of the FGIS Official U.S. Standards for Grain and grading criteria.
BCFMIZEMERELEDI-HDFGISAKKERED—ETH S,

The BCFM test determines the amount of all matter that passes through a 12/64th-inch round-hole sieve and all matter other than corn that
remains on the top of the sieve. BCFM measurement can be separated into broken corn and foreign material. Broken corn is defined as all
material passing through a 12/64th-inch round-hole sieve and retained on a 6/64th-inch round-hole sieve. The definition of foreign material is
all material passing through the 6/64th-inch round-hole sieve and the coarse non-corn material retained on top of the 12/64th-inch round-hole
sieve. BCFM is reported as a percentage of the initial sample by weight.

BCFMERER CIXBRAE12/641VFDAALSBDNVEE BT LI N TOMELSLIUVIDSHVDOREICESIVEOIDLUNDTRTOYEDEZ A
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Whole Kernels (%)

5T = AL (%)

In the whole kernels test, 50 grams of cleaned (BCFM-free) corn are inspected by the kernel. Cracked, broken or chipped
grain, along with any kernels showing significant pericarp damage, are removed. The whole kernels are then weighed, and
the result is reported as a percentage of the original 50-gram sample. Some companies perform the same test but report
the “cracked & broken” percentage. A whole kernel score of 97.0% equates to a cracked & broken rating of 3.0%.
SEEMRERTIL, 50 gDV —2E (FTHHEBCFM AEENTULVEL) FYEADLDE 1 Fid DR, V7V BEFELIEXRIT
DHHRTZITTHEL FBERDEENEELGHELIMYR Bof-Eeh OFEEFTRTEL. BREE 509 DT ILICHDHLEIE
(INN—tEUM)TRY, BACEBRZER L. 95V &I IRELTHET IEELH DL, TERDEMNIT7.0%ENIDIEIFTVT &
BRIEEE 3% ITHHT 5,

| Whole kernels measures the percentage of BCFM-free kernels that 1

1
| are free of chips and pericarp damage. The two kernels indicated 1
I would not be considered whole kernels. :
1
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Total Damage and Heat Damage (%)

Moisture (%)

RREERBE(N)BIVKITEE

Total damage is part of the FGIS Official U.S. Standards for Grain grading criteria.
BIBEEEYERBRED-ODFGISARKKERED—ETH S,

A trained and licensed inspector visually examines a representative working sample of 250 grams of BCFM-free corn for
damaged kernels. Types of damage include blue-eye mold, cob rot, dryer-damaged kernels (different from heat-damaged
kernels), germ-damaged kernels, heat-damaged kernels, insect-bored kernels, mold-damaged kernels, mold-like substance,
silk-cut kernels, surface mold (blight), mold (pink Epicoccum) and sprout-damaged kernels. Total damage is reported as the
weight percentage of the working sample that is total damaged grain.

EEZT AR EFTHHBELEMN250T T LD, BCFMDEL, KRMBEEY D TILOHRIZEEGRN G LN E
BRIZCEVYRERT S, BEDEBEICIETIL—TFTAE—ILE, 370 v b, BRERICKDIEEN (BMEEHIETEL D) .
EEFBIGEA., MEGH. SHREBEM. DERGH. HERDE. VLI UMN, KEHME (EHNFE) . HE (pink
Epicoccum) B & UFEERGENH D, RIBERIY U TILOKRIBERMOEEL WN—t2 ) THRET S,

Heat damage is a subset of total damage and consists of kernels and pieces of corn kernels that are materially discolored
and damaged by heat. Heat-damaged kernels are determined by a trained and licensed inspector visually inspecting a 250-
gram sample of BCFM-free corn. Heat damage, if found, is reported separately from total damage.
BEGEIHREBEEDOVEDDERT. MEGHICER (CLEZFLVERBLUVEEDHLIBHOZTONToNEENS, BMEEH
(XIFEEZ TS REETHHABIELEN 250 F 5L D, BCFM QW DEOIL DY U TILEXRRELTERREEER
LTHEET %, BMBENRER NG EICE BEBEEIEIHICHRET 5,



Moisture (%)

KIESE(%)

The moisture recorded by the elevators’ electronic moisture meters at the time of delivery is reported.
Electronic moisture meters sense an electrical property of grains called the dielectric constant that varies with
moisture—the dielectric constant rises as moisture content increases. Moisture is reported as a percent of
total wet weight.

FOEAQLHNILA—E—[CEE LR R TEF KD EIRESNZKIEENRESIND, EFKAEHIKS
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Chemical Composition

{EFHERL

Protein, starch and oil (dry basis %) were determined using near-infrared transmission spectroscopy (NIR) proximate
analysis. The technology uses unique interactions of specific wavelengths of light with each sample. It is calibrated to
traditional chemistry methods to predict protein, oil and starch concentrations in the sample. This procedure is
nondestructive to the corn.

BUNDE. TUTVELTHRD DERRFEIRA—R%) [FEFNEBDIENIR) EKATICEY KD, COBRMIERZHT
IWEREDRDERREDFEGHEEREFNRT 5. YU TILICEENDFIVNVE BN BLUT VTV DEFREFTRT ST
OIZ, I LHAILFEMFEICEET HLORIET D, CNIEMIEAIDEWIELGW A AETH S,

Chemical composition tests for protein, oil and starch were conducted using a 550 to 600-gram sample in a whole-kernel
Foss Infratec 1241 NIR instrument. The NIR was calibrated to chemical tests, and the standard errors of predictions for
protein, oil and starch were about 0.22%, 0.26% and 0.65%, respectively. Comparisons of the Foss Infratec 1229 used in
Harvest Reports before 2016 to the Foss Infratec 1241 on 21 laboratory check samples showed the instruments averaged
within 0.25%, 0.26% and 0.25% points of each other for protein, oil and starch, respectively. Results are reported on a dry
basis percentage (percent of non-water material).

BUONDE MR BIUVTUToDILEHEMRERIE. £HiF Foss Infratec 1241 1z 7=41M %18 8I7E 25 (NIR) 12&Y 550 ~ 600 'S
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Z1#89 0.22%. 0.26%H LU 0.65%71=>7=, 21 & FAD IR TRHERSNF-H 2 TILIZDUINT, 2016 FLURTDURERFREREE
[ZALB = Foss Infratec 1229 & Foss Infratec 1241&Z& LT, CNODBIERICKVIV VB AR ELUTUTUEN
ZHIZDE 0.25%. 0.26%H K UV0.25% LIADFEHEINFOoN DI LE Rz, BRIFEZYA—R (BKYPED/\—L2 k) TH
EEROE



Stress Cracks (%)

AL RI599F(%)

Stress cracks are evaluated by using a backlit viewing board to accentuate the cracks. A sample of 100 intact
kernels with no external damage is examined kernel by kernel. The light passes through the horneous or hard
endosperm, so each kernel's stress crack damage can be evaluated. Kernels are sorted into two categories:
(1) no cracks; (2) one or more cracks. Stress cracks, expressed as a percent, are all kernels containing one or
more cracks divided by 100 kernels. Lower levels of stress cracks are always better since higher stress cracks
lead to more breakage in handling. Some end-users will specify by contract the acceptable level of cracks
based on the intended use.
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100-Kernel Weight (grams)

BALE(g)

The 100-kernel weight is determined from the average weight of two 100-kernel replicates using an analytical
balance that measures to the nearest 0.1 milligrams. The averaged 100-kernel weight is reported in grams.
BRER AEEREL2RE#EDNREL, 01Z) IS LBEMFETHATHAEERFLAVTEREEN LR
5, FHBEMEIXIILTERT,



Kernel Volume (cm?3)

AL A (cm?)

The kernel volume for each 100-kernel replicate is calculated using a helium pycnometer and is expressed in
cubic centimeters (cm?3) per kernel. Kernel volumes usually range from 0.14 cubic centimeters to 0.36 cubic
centimeters per kernel for small and large kernels, respectively.

FAUBEL, FANOREFITOVTANIVLLERZAVWTRD IR B Y DEREZILEE F AL
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Kernel True Density (g/cm?)

SHLDEDFE (g/cm3)

True density of each 100-kernel sample is calculated by dividing the mass (or weight) of the 100 externally
sound kernels by the volume (displacement) of the same 100 kernels. The two replicate results are averaged.
True density is reported in grams per cubic centimeter (g/cm3). True densities typically range from 1.20 grams
per cubic centimeter to 1.30 grams per cubic centimeter at “as is” moisture contents of about 12 to 15%.
FEAMYUTILOEDEERX . NERLELGEHOEE (FLEAEE)ZTOBHMOAEFRLOTER) TRLT
KDBD2REBDEINTNDHEREZENILT S, EOFEII1N AL FA—RLELYD T S LE (g/cm?) TR,
BENZEX. THRIRIKDPEENH12~15%DIRET, BFE1.20~1.30 TS L/IBLEEFA—MILTH S,



Horneous (Hard) Endosperm (%)

B 2L 3R (%)

The horneous (or hard) endosperm test is performed by visually rating 20 externally sound kernels, placed
germ facing up, on a backlit viewing board. Each kernel is rated for the estimated portion of the kernel's total
endosperm that is horneous endosperm. The soft endosperm is opaque and will block light, while the
horneous endosperm is translucent. The rating is made from standard guidelines based on the degree to
which the soft endosperm at the crown of the kernel extends down toward the germ. The average of horneous
endosperm ratings for the 20 externally sound kernels is reported. Ratings of horneous endosperm are made
on a scale of 70 to 100%, though most individual kernels fall in the 70 to 90% range.

BWREZARTIE AR EEEGAEADD20MZ/N\VI A MIZEDBREED LICKEFZ LRESICLTESZ., B
T %, FhOEOD DHDOFERODEBRELLDIIHEESNIEMREFDERIDENETHSL, BRIEELIETFE
BACHZEMNT 5. MIEELITFEATH S, FVEOIDHDSEIREBDEPEENE DREEREFDOAIZMMN>TA
NoTL 2O ERBD  BEHARSAVICBLLELE TEHMT 5. N R L2208 D FHEMR I FREZHRE
9%, 70~100% DEF THEALZELDFRZEEDH D, I-LRFEDIEIL70~90%DEFIZUNFE S,



Mycotoxins

<Aakx

For this study, a 1,000-gram laboratory sample was subdivided from the two-kilogram survey sample of shelled kernels for the mycotoxin
analysis. The one-kilogram survey sample was ground in a Romer Model 2A mill so that 60 to 75% would pass through a 20-mesh screen.
From this well-mixed ground material, a 50-gram test portion was removed for each mycotoxin tested. EnviroLogix AQ 309 BG, AQ 304 BG
and AQ 411 BG quantitative test kits were used for the aflatoxin, DON and fumonisin analysis, respectively. EnviroLogix AQ 113 BG, AQ 314
BG, and AQ 412 BG quantitative test kits were used for ochratoxin A, T-2 and zearalenone, respectively.

COHREBRTIE, BEMNSIETLIZbYERNDDH 2 FOTSLORAEY T ILE 1000 FSLDREY O TILITINIFLTIAARF LU DR E
1212, 1¥BT S LDFREEY T )ILIE. Romer Model 2A SJLERWLT, D 60 ~ 75%H% 20 FED AV 2RV —2 & @B T H&OITEHETHR
Ltzo SOKIIKSGEB LMD G, T/ FDUREBRRAEL TS50 g #BY 2 1Tz, 77T F2 05T HEL TEnviroLogix AQ 309 BG., T4 F
DN/ =L HTFHELTAQ 304 BG, 7BV U HTAELTAQ 411 BG OE=ERERFY FFERAL=. #U5F 2 U AIZIEEnviroLogix AQ
113 BG. T-2[ZIXAQ 314 BG, €75L/VIZIFAQ 412 BGO EERABR XV EEALT-,

DON and fumonisin were extracted with water (5:1), while the aflatoxin was extracted with buffered water (3:1). The extracts were tested using
the EnviroLogix QuickTox lateral flow strips, and the QuickScan system quantified the mycotoxins.

TAFRDZNL/—ILELVT E=ZDUQOHEICIFIK (51 E, TIFRFD D OB ICITEEEHAK (3:1) ALV, Y& EnviroLogix QuickTox
BIARBAN) Y TERANTHERL, T/abFP U OFEEEIZIE QuickScan Y R T LFAL=,

The limit of detection is defined as the lowest concentration level that can be measured with an analytical method that is statistically different
from measuring an analytical blank (absence of a mycotoxin). The limit of detection will vary among different types of mycotoxins, test kits and
commodity combinations. Using the test kits mentioned above, the limit of detection was 2.7 parts per billion for aflatoxin, 0.1 parts per million
for DON, and 0.1 parts per million for fumonisin.

BRHEBRRIEIAMLEDER (RAIFFLUNFELLG) ZRIETSAZELEHMEAMICRLGIAMAZZRAVTAE T ALEDTEIREEELER
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Mycotoxins (continued)

IAAXI U (FRE)

The EnviroLogix AQ 113 BG quantitative test kit used for the ochratoxin A tests has a limit of detection of 1.5
parts per billion. The ochratoxin A was extracted with a grain buffer (five milliliters per gram).
AOSFDUARERIZAHUSENviroLogix AQ 113 BGDEET A FYRDIRHEFIEIL1.5 ppbTH D, AU+
DUAIFEYRRERIGV) YL S L) ERWTHE LT,

For the T-2 tests, the AQ 314 BG quantitative test kit has a limit of detection of 50 parts per billion. T-2 was
extracted with water (five milliliters per gram).

T-20DFERIZEAL TIL. AQ 314 BG EET ALY DR RFEIL50 ppbTH B, T-21EIK(BZV YR ILIT T L)
ZRANWTHELT-,

The EnviroLogix AQ 412 BG quantitative test kit used for the zearalenone tests has a limit of detection of 50
parts per billion. The zearalenone test uses a 25-gram test portion of corn. The zearalenone was extracted
using a reagent of EB17 extraction powder and a water buffer of 75 milliliters per sample.
TT7SL/UEERIZALG N SEnviroLogix AQ 412 BGEET Ay DHEHEFRIEIL 50 ppbTHSH. E7IL/
VRERII25T S LDRERBER NS, ET7IL /UL EB17THEMERDRAEZT7SZYMILDEEKITAEM LT
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Harvest Moisture (%) vs. Stress Cracks (%)

INFERFD KD ZTE(%) vs. AL RIS F(%)

The Council has observed that Harvest Moisture (%) tends to impact Stress Cracks (%) in both the
Harvest and Export Cargo reports. X . N
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The 2021 crop’s relatively low harvest moisture should help promote low levels of stress cracks.
2021 FE DR IEOOVIILEERAHEWNVIER KD EEICEL ST, ANVRIZYIEMEINZbNTI=EEZBND,
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Harvest Moisture (%) vs. Broken Kernels (%)
(Inverse of Whole Kernels)

IRFERFIK D & =(%) vs. TRIERI(%) (EHED R HLH)

The Council has observed that Harvest 18.0 12.0
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Harvest Moisture (%) vs. Harvest Total

Damage (%)
INFERFIK 53 & & (%) vs. UNFERFLIE{E(%)
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Harvest Moisture (%) vs. Export BCFM (%)

INFERF K5 SE(%) vs. B EFBCFM(%)

It is difficult to predict BCFM (%) observed in
the Export Cargo Report using quality factor
results from the Harvest Quality Report.
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BCFM within 0.3% of 3.0% in each of the
past nine years.
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Harvest Whole Kernels (%) vs. Export BCFM (%)

INFER:SE £ HI(%) vs. BitHEEBCFM (%)

It is difficult to predict BCFM (%) observed in the

Export Cargo Report using quality factor results 96.0 5.0
from the Harvest Quality Reports.
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Harvest Stress Cracks (%) vs.
Export BCFM (%)

INFERFRANL RT3 (%) vs. BitHEFBCFM(%)

It is difficult to predict BCFM (%) observed in 10.0 5.0
the Export Cargo Report using quality factor

results from the Harvest Quality Reports. 9.0 4.5
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Harvest Stress Cracks (%) vs. Export Stress Cracks (%)

INFERER L RD599(%) vs. BiHEERARL R 9599 (%)
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