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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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Quiality 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 (ECASs)
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Quality Factors Tested
ABRNRBE I 7V 52—

Grading Factors #7703 — Physical Factors #1387 7953 —
Test weight Bi&E Stress cracks AL RO 5vH
Broken corn fE3g I 100-kernel weight BfI &
Foreign material £ Kernel volume %ﬁ'ﬁ’é?ﬁ
Total damage #ai815 True density ED#FE

Heat damage &5

Whole kernels 5t & #i
Horneous (hard) endosperm
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Moisture K9 ==

Chemical Composition
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Protein 22 /\V &
Starch 77>
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2022 Growing Conditions and
Impact on Crop Development

2022 DEEEHLBHBETADEE

Dry conditions led to rapid field drying

Cool, wet conditions in April and early

May delayed planting Pollination occurred at a pace and timely harvest ‘
AR ES5A EAIFIRIEZRID=8. similar to the 5YA VR RFK I CIYEISTOIERA
YRt ANEN S S ISYALIZIZRALDR—ZTHD BE AR ICIRIE
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Wgek Week Week
= 5 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
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2022/2023 Corn Harvest Quality Highlights
2022/2023F b EAOVINERSE/N1F/MF

Overall Crop Grade Factors/ Chemical Composition Physical Factors
42 Moisture vs. 5YA vs. YA vs. SYA
ESLN:PUN BRI IE— KD B R L2248 vs. 5YA @D 7 48— vs. 5YA
vs. 5YA
59% of crop rated good Test Weight . Stress Cracks 98.3% of
or excgllentdco_ncllglon & Higher HP'ro:*?m Higher samples < FDA action level for
reduced yields i igher = Aflatoxint
39 % DIEREAT RN 1FE = FREGLED B0 EIXEEB RRATT715LES 98.3%DH T ILH T I5H
[FTETEHLRL [ EETHEiSh BCFM 100-Kernel Weight * Y OFDAIRHIL AL
L . of samples below
Harvest about 76% BCFMI%E Eé R L\OWGI’ ﬁ*ﬂi‘i?@é FDA advi:ory level for DON of
complete as of October TUTUETES : 0 5'9 ppmE _
30, higher than 2021 Total Damage _ True Density 99.4 /o@"i‘/?’)l«i)‘FDAO)T
(72%) and the 5YAt ower Oil .___|S|mllar . 5?(1)'#*/—0;%”!/4;/){1/}?&
(61%) saE i+ TES Lower ENFEFIFIZERC : ppm'FIEIZ.l):-’F
INFE(Z10A30BIRERN LIRS L oz TES o
TO%RT E0Z0 posre Whlo Komels  98.9% o sk <o
BEU ijz(AT %61%)”& G *é!igﬁol;v%rlﬁlé gppmi
[E] = 2= . $
AHB R 98.9%0% i
EJEJTIM g fucE
T5YA = 2017-2021 crop years tAction, advisory and guidance levels for corn intended for feed use

5YA = 2017-202153E & AR ARORYEAID DG, S5 B LUIEELAL



Grade Factors
and Moisture
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Grades and Grade Requirements

Fik & FREH
Minimum Maximum Limits of
Test Weight Damaged Kernels
YUY BEAMDRXKREE
Pounds
per Kilogram
Bushel per Hectoliter Heat Damage Total
Grade RoRITyir O35 LINIE HIB(E 3 wigfEs®R BCFM
Fik JL kI (%) (%) (%)
UJ.S. No. 1 56.0 2.1 0.1 3.0 2.0
UJ.S. No. 2 94.0 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

USDARYEOOY B E#K

The U.S. has a reliable and transparent quality grading system.
KEICFEETED, EREQS VR BEERY MHb

Minimum Test weight per  Minimum test weight per

Minimum test weight Minimum test weight per bushel: ;
per bushel: bushel: 49 pounds (2é 2k bushel;
: 2 kg) :
54 bounds (24.5 k) 52 pounds (23.6 kg) Maximum limits: DRI D )
aximum limits: Maximum limits: 1% heat damaged 3% heat damaged
b lisel selitges 0.5% heat damaged 10% total damaged 15% total damaged
> SR BOEM b e 2o 7% BCFM
O ° 179 LAY D ws -1
e e 1Ty )L 41=Y 0 NRER/ME: ”gﬁgﬁfﬁm
41@ R (24.5k SRESME: 497k (22.2kg) 4678 K (20, Skq)
GERERY e BxRAi
5 (4 1% D E\i8 0
0.2%0 01815 X 10%0 &R %ﬁ%%’{?fﬁi
3%MDBCFM i e I 7%MBCFM

8 Buyers should contract @ Final corn quality is also

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

non-grade factors. export marketing channels. COUNCIL
AN —I< BB EHEER FOEDT DB RE www.grains.org

REBRAHSIUFRICERLENITZI9— ghtEeRiBRTiRLE8%21H53



Grade Factors and Moisture

EWMIF7IVR—BELUVKREE

Number of Standard ¢

Samples Average Deviation ~:  Minimum Maximum

FUTLE T 2ERE | B/ME BKlE
Test Weight 8 E(Ib/bu) g 58.5 130 | 523 63.1
Test Weight 18 E (kg/hl) 600 75.3 1.67 67.3 81.2
BCFM (%) 600 0.9 059 00 7.0
Broken Corn #1851 (%) 600 0.7 044 0.0 6.6
Foreign Material (%) 600 0.2 0.23 0.0 3.0
Total Damage #215815(%) 600 1.2 1.08 0.0 21.2
Heat Damage Z815(%) 600 0.0 0.00 0.0 0.0

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




Grade Factors Summary

ERMITF7IORA—DOBE

81.5% of samples
No. 1 grade (90.0% in 2021)
81.5% MY > 7 JLHNo.1FE K
(20214F(%£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
(20214F(%£98.0%)
Average aggregate quality
of the 600 samples tested was better than

all grade factor requirements for

US N 1 d 2017 2018 2019 2020

.. NO. rade

Eﬁ%ﬁLT—GOg‘[tI:O)ﬂ"/j)l/O) NI RS Percent of Samples Meeting All Grade Factor Requirements
at\m — ., {1 by CrOp Year
THBIFKE(US)No. 1 FRDHFR T 7Y BRI 70 S —BEHETNTHET S L TLOBRNEEANAE

R—EBHEZITNTLERE->TL= mUS.No.1 mU.S.No.2



Test Weig

ht — U.S. Units

BEE —ﬂél%h

U.S. Ag
ﬂél%

regate: 58.5 Ib/bu
58.57/R/ FIT v iU

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

FEHEIEEYA(B8.27 RV /T wvi ))& L
* 93.1% No. 1

grade (94.7% in 2021)

93.1% 75 No. 1%%&(2021 F(394.7%)

2020

m 2021
m 2022
o o =
00 00 O 00 00 O 07 05 © 4.5
<49 49-51.9 52-53.9 54-55.9 56-57.9
BYEER

Percent of Samples by Crop Year HFILDE S

Export Catchment Area Average

a0 HH 0 e b 32 T2 25 1B

Pacific A
Northwest ‘
KE L FE 58.1 t
| é
A
% 58.9 585
© Southern
R . mmaEE Gul
. jJ)l/? | N ‘
58.8

58.7
58.5

55 o 58.3 584 58.4

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

SYEE A
Historical Aggregate by Crop Year 5%:tD#F5



Test Weight — Metric
—F—kJ)L

U.S. Ag regate: 75.3 kg/hli Export Catehment Arca Averaze
KEER: 7535 0TSLAIMIIIL e
RE AT 74 .8 t i
* Aver _ge higher than the 5YA (74.9 kg/hl) __ » i
*41511 [X5YA(74.9F0T S LINIR)YRIL) % 758
E@ES 2.0 735.3
* 93.1% No. 1 grade (94.7% in 2021) . Southom
93.1%H No.15F#k (20214 (£94.7%) o TR, masiEe 1
2020 75.6 75.5
w2021
m 2022

— Q ™
00 00 S 00 00 S 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

SYEER £0 ) 4 BE R
Percent of Samples by Crop Year 4> 7 )L0E|& Historical Aggregate by Crop Year &:tpnfiz



Broken Corn and Foreign Material*

BERELUVEYD

Sieve Size
12/64 inches
(0.476 cm)

/S\éL\QD
YA X
12164 42 F
(0.476 cm)

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

*Measured as percent of weight * F & % CHIE




Broken Corn and Foreign Material (%)

RS & UEY
U ] S ] Ag g reg ate : 0 -9% Export Catchment Area Average
*;%_I_ : 0.9% g B0 Hhig T 1 1E

Pacific

* 92.2% No. 1 grade R __ 0'9‘ t i
92.2% H No. 1 Z#k 0.9 009
* Average higher than the 5YA (0.8%) ! oy
zzi’}jﬁﬁ'i5YA (08%);& EF[m 6 "l ﬁgg‘};iglgﬁ Gulf
N - HIL7
°’ 2020 f
w2021
m 2022

08 06 — 05 00 © 00 00 © 02 00 O

3.1-4 4.1-5 5.1-7 >7 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

FYMEER SYEE R
Percent of Samples by Crop Year - 5, pza Historical Aggregate by Crop Year S:tD#H#



Broken Corn

o mapregate: 0.7% gt
5| 5RET:0.7% o) z
*. REH T 0.7 t i (
» Average higher than the 5YA (0.6%) " 7y
EHEIXS5YA0.6%)%& L[ES 0.7 0.7
' il ;;%E;ﬁ Gulf
ALz e,

" g2

<0.5 0.5-0.9 1-1.4 1.5-1.9 2-2.4 2.5 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
SMEER SEE R

Percent of Samples by Crop Year HLFILDES Historical Aggregate by Crop Year S:tD#H#



Foreign Material

£
U.S. Aggregate: 0.2%

ﬂél%ﬂr 0.2%

 Average same as the 5YA (0.2%)
EEIZ5YA (0.2%)ERLE

 89.5% contained I_e_ss\than 0.5% FM
, 89.5% D EWEAZFEN0.5%K

|¢

89.5

2020
w2021
m 2022

7.0

O ce) N N
48 20 15 ~ 03 07 © 02 00 © 03 00 O

92.3

<0.5 0.5-0.9 1-1.4 1.5-1.9 2-24 22.5

SFE R

Percent of Samples by Crop Year HUFILOEE

Export Catchment Area Average

a0 HH 0 e b 32 T2 25 1B
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KEAL T 0.3 t
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A
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K Southern
i Rail
TR EEEEM Gulf
. jJ)l_/_j_ &

0.2 0.2 02 02 0.2 02 02 02 02 02 0.2
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Whole Kernels

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

STEMEIRITPEEADIREHGZEBCFMDL LA D E S D RIE E

/\ L R R A, ]
FM /il »A/;/
/ 12/64 inches
/\ 120644 F
BC \ / 6/64 inches

6/644 > F




VI_.\_IIhoIe Kernels
J |

THIE (%

U.S. Aggregate: 91.0%

ﬂél% :91.0%

* Not a grade factor
ERIT7OHZ—TIEGL

* Average lower than the 5YA (91.7%)
EHEIXSYA (91.7%)Z T M5

|¢

2020
» 2021
m 2022

21.2

49.1 30.8

<80 80-84.9 85-89.9 90-94.9
Percent of Samples by Crop Year YRR

HoUTILDEES

Expor'i Catchment Area Average
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94.9 952

et
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U.S. Aggregate: 1.2%

Export Catchment Area Average

KEELET:1.2% P et

Pacific y
Average lower than the 5YA (1.5%) i 08 {
EHEIXSYA(1.5%)Zx T ES ™ 11 t é
. 92.7% No. 1 grade (97.9% in 2021) T (44
92.7%hH No. T F#{(20214F(%97.9%) b
 Average heat damage of 0.0% . South
SR 00 511 (2.0.0% L o
= mEbekEm  Gulf
~ P jJ)l_/_j_ | N
N 2020
= 2021 2.6 2.1
m 2022
E % 0 o %
50 11 . 1.7 0.7 1.3 02 © 0.3 02 O 02 00 O
<3.0 ' 31-5.0 ' 51-7.0 ' 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 = PAFEH Historical Aggregate by Crop Year %é?roﬁ)%%
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U.S. Aggregate: 16.3% oonp b e e

*l% :16.3% et , p
K E A F 15.7 ‘ i
» Average similar to the S5YA (16.4%) " "1
FHMEIXSYA (16.4%)EIFIXRELC 15.9 16.8
el .ﬁ:&ﬂﬁﬂeﬁﬂ ;3':_7 ~
17 3 17.5

16.3 16.3

1.4

21 0.2 7.7
0 I

<11 11.1-13 13.1-15 15.1-17 17.1-19 19.1-21 >21

s 2 pE R 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Percent of Samples by Crop Year ;. JLDEES Historical Aggregate by Crop Year gg%*’%g



Chemical Composition
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Chemical Composition

{EZF AR AL

rotein

VINDE

Starch
vRy

ol

™

Important for poultry
and livestock feeding
Supplies essential
amino acids

REH-REBEOHMICEE

Important for wet millers and
dry-grind ethanol manufacturers
DIV )T KEEEAMBRT
2/—VREEICEER

Important by-product

of wet and dry milling
Essential feed component
DTyb/RSAZI T DEERLE
)
7R D AR R 24

Genetics, weather, crop yields
and available nitrogen
during the growing season
B E. X, INE. £EFHD
ENER

CEERHR

B
7

Influenced by

Genetics, weather
and crop yields

BB, Xix, IN=

CER

Influenced by



Chemical Composition

(=057

Number of Standard

Samples  Average  Deviation

BN FHE  FEREE

Protein (Dry Basis %)

B INDE(FPN—A%) 600 8.8 0.53
Starch (Dry Basis %)
T T (B R—R %) 600 71.9 0.59

Oil (Dry Basis %)
A (FPS—R%) 600 3.9 0.24

Minimum
=/IME

6.4
69.1

3.0

Maximum
=AE

11.9
74.3
4.8




Protein éDQZ, Basis %)

s MIAYY R—2R%

U.S. Aggregate: 8.8% T
*l% :8.8% ) . é
KE L FEER 90 t )’
* Average higher than the 5YA (8.5%) " 7\
EHEIZSYA (8.5%)% LA 9.0 8.6
. ggﬁgﬁggﬁ Gulf
o 9.4 - fM"
= 2020

m2022 ' - 8. 6 86 g5

™
00 08 ©
6-6.99 7-7.99 8-8.99 9-9.99 10-10 Qa >11 2011 2012 2013 2014 2015 2016 2017 2018 2019 202Q %}ﬂ)ﬂr‘g I2
Percent of Samples by Crop Year B EE Historical Aggregate by Crop Year S:tD#H#

YT ILDEE



Starch (Dry Basis %)

2T (BZIRAN—R %)

U.S. Aggregate: 71.9%
KEFRET:71.9%

* Average lower than the 5YA (72.3%)
EEILSYA (72.3%)% FElS

* Gulf ECA tends to have the highest average starch
HIWIECADTU TV EHENTRLEIMERIZHS

2020

m 2022

03 02 ©

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

BRI

Percent of Samples by Crop Year HoFLDEE

Export Catchment Area Average

a0 HH 0 e b 32 T2 25 1B

Pacific A
Northwest (
SKELFED 717 t
__ U §
A
1.8 721
K Southern
Rail
T EENSkEM  Gulf
- LD | N

pr

73.4 73.573.573.6

72.5 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 %)

,Eliﬁ‘ QZ*%E’\_X%
U S A regate 3 9% Export Catchment Area Average

*.%n‘l‘ 3.9% ) 58 L5 e 7 1 [

N:ratﬁ:lf\;:st - (
» Average lower than the 5YA (4.0%) L 3.9 t )’
EHEILXSYA (4.0%)FTFES " g é a5
 Averages the same across ECAs -
ECA 1$0)z|zié]1l_§‘j:lﬁll: = Southern
g "l ﬁgﬁﬂl&;ﬁﬁ Sulf
© - ' LT
2020 4.1 4.1

w2021
m 2022

4.0

3.7 3.7 3.7

N
03 00 O
i 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
BRMEER BRUEE

Percent of Samples by Crop Year 4+ -, pza Historical Aggregate by Crop Year S:tD#H#



Physical Factors

MBI 72—




Corn Morphology

rYEOOS DL

Source t #: Adapted from
Corn Refiners Association,
2011

20114ECorn Refiners
Associationm > D Hx #%

Soft
Endosperm

ERHEEL

Horneous

or Hard

Endosperm
AEEL
EJ =S
TERE 2L

Tip Cap -

|
5eBE

Pericarp

B




Physical Factors — Overview

MBI DO 72— - BLE

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

| (hard)
ARLA - breaka g _ endosperm

= NI ﬁ':#'ISE =
7797 AL B I FEREE
BEET S
V.
Kernel weight, )
volume Whole kernels
and density i 1
SHEE . BN TE A



Physical Factors

BRI I7 23—

Number of Standard ¢
Samples Average Deviation :  Minimum Maximum
BT FHE BEREE N &/ME A E

Stress Cracks
ARLRTZ99(%) 600 6.9 5.2 0 66
100-Kernel Weight
BHHE () 182 33.94 413 | 2205 43.32
Kernel Volume
FALRIR (cm3) 182 0.27 003 : 0.18 0.33
True Density
BEDFE (g/cm?) 182 1.253 0.022 | 1.169 1.316
Whole Kernels
STEHL(%) 600 91.0 4.6 . 65.2 100.0

Horneous Endosperm
B FL(%) 182 38 3 /8 95




Stress Cracks

ARLRISYY

Internal cracks in the
horneous (hard) endosperm
ERELNDISv9

Most common cause is artificial

drying
RO—RNGERIIATIEE

Impacts breakage susceptibility,

milling and alkaline cooking

L Z S, 0, 7I)LAYNE
IZHET D




Stress Cracks

ARLRD599(%)

U.S. Ag regate 6.9% T
*l% : 6.9% o) . é
K E L E 58 t i
* Average higher than the 5YA (5.9%) " 7\
EHEIXSYA (5.9%)x LES 9.9
' el ;:ﬁ;é‘f;ﬁ Gulf
- : o
8.6 8.2 8.6

<5 5-9.9 10-14.9 15-19.9 220
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
[
Percent of Samples by Crop Year iiz’ifg]iué. Historical Aggregate by Crop Year éi%%%%



Stress Crack Index
AL RIS IR R

% kernels with

—

1 stress crack
ARLR 2599
1$®%§®%

X

—_—

N

—

% kernels with —
2 stress cracks
AL RISYI M
2 DFRALD %
x 3

—_—

— % kernels with —
> 2 stress cracks
ARLRI599H

2K ZFBAHBAD%

X 9

———— —_—

SCI



Magnitude of Stress Crack Index

ARVRISYIEBIBEORE

All kernels have All kernels have
no single All kernels have Al I:'?Lrﬁilslheave
stress cracks stress crack double stress c?acks
T RTOEHALIZ I ARTHDFRHALIZ stress cracks + AT (=3
ZRL RIS 1ARD AL X IR TDFHLIC ALLE DR R
AV AR 95990 H5 2RDARL R i
559D %% 77
0 100 16 300 500
SC% = 43%
Example 5l ° °

SCI Calculation SCIDEtE =K
(4%2 x 1) + (19%b x 3) + (20%C x 5) = 161

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




Stress Cracks (%) vs. Stress Crack Index

ARLRIS599(%) vs. ARL RISV 1ER

25

%2013
-
2014

N
o

—_
63}

NnA=7 .’
17—+

~

2

o .
...

0

2012 ....°' 2018

2015 .,.-'.2016 y=2.8419x - 2.3774
L r=0.99
©2011

N
o

Stress Crack Index
ARV RISV IIEEE

(&)

o

4.0 6.0 8.0 10.0

Stress Cracks (%)
ARV ARDIZ599(%)

N
o



Kernel Weight, Volume and Density
SHNDEE. A R.BE

: Kernel Volume True Density
100-K?rrr;?nls\)/Ve|ght (cubitc centimeters) (grams per cubig centimeters)
ﬁg*\*E ESF AR EDEE
IE(Q) (cm?3)
Indicates kernel Kernel volume E;lignde%gsity reflects kernel
iﬁe*whlch\‘affebc’g \ Is indicative of BTSN OBESERT
FALY A X D15 T—C growgn_g Higher density — harder kernels, less
HYURNDEFZR|ZSE conditions and ?usgeptlbllle to brc(ajaklig?, more desirable
3 : for dry milling and alkaline processing _
Xy genetics BEE - B SR IEBEIELIO D TR S
. Drying rates PR fEILE ST PTIVAIREIZELTNS
= b s =z S == bl 1 B Lower density — softer kernels, less at risk
s E 'Ik ’E tﬁlg{% i for development of stress cracks if high
«  Flaking grit yields in ﬁo):]:El z‘:&f&é temperature drying is employed, good for
dry milling wet milling and feed use _ _
I\“—,rzusja“-tslj: ﬁﬁg - bﬁ‘b‘%&*ﬂ(i%)ﬂﬁi'ﬁ?ﬁf‘@Zl‘ .
1= LRVZvMEYIKWLD TV )

IL—ODRE PERARRISEL TS



100-Kernel Weight grams

[ZRIEA(e
U.S. Aggregate: 33.94 grams Y T
*lﬁ :33.94 g ot ‘

R E L D 31 _71 t i
* Average lower than the 5YA (35.05 grams) "
EM{EIL5YA (35.05 g)#TFMEIS 33. 77 35.08

Southern
Rail

T mmakiEE Gulf
N jJ)l_/_j_ e N

|¢

6.07
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Kernel Volume(cm?)

A BFE(cm?d)

U.S. Ag regate 0.27 cm?
ﬂélﬁ : 0.27 cm3

» Average lower than the 5YA (0.28 cm?)
FHEIEX5YA (0.28 cmd)ZTFES
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Kernel True Density

SHhDOEDZEE (g/cm?
U.S. Aggregate: 1.253 g/cm? Export Catchment Aros Averase
ﬂél% : 1.253 g/cm?3 N y

KE T 1_247 ' ‘ i
- Average similar to the 5YA (1.256 g/cm?) --
EH)EILS5YA (1.256 g/em3)EFIERLC 1255 1.256

|¢
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Other Physical Properties

b DY EERIFFIE

Whole Kernel 5T £ $i(%)

Horneous (Hard) Endosperm EEZ (%)

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 LDYUTILhDTELEHMDEE BWREELDEIEZE70-100%DEHF A TRIE T 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 ELMEIL. FYEAOVHABLNCEETRT

BCFMMD M8 H | [ERAL DA XD HZRIEL | B
BRNTEEMNNEEELEL

< 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 H ) QIR = PE DML S NS EEDMZE £ -¥a
BPRRE (S AE OB D BLTS Bl A— N — (< 5E Y] TILA IR E(C

wEEZITPT 1 1]



Horneous (Hard) Endosperm

WL (%)

U.S. Aggregate: 88% T
*l% :88% o) . é
KE LT 88 t i
* Average higher than the 5YA (81%) " 7\
THEIXSYA (81%)Z LAS 88
NG ' el ;;s%;ég% Gulf
L0 Ao

2020 g
i

81 81 81 81 81

o

3.9&0’ 31.1

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
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Mycotoxins
B4 =1 3=

Aflatoxin,
Deoxynivalenol (DON or Vomitoxin)
Fumonisin
Ochratoxin A
Trichothecenes (T-2)
and Zearalenone
TISRXY
TAXL=/AL/—I)L(DONE=IFRIF L)
TEZDY
FOIRF VA
F)aTtE$E(T-2)
751/
U.S. GRAINS
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Mycotoxin Testing

« Corn Harvest Quality Report shows ONLY the frequency of detection in harvest samples
FOEOTYRERF G B LR —FTIE RERY T ILHLERHENSEE DA REND

« Corn Harvest Quality Report does NOT predict the presence or levels of mycotoxins in U.S. corn
exports
FOEOTRERGELA—MNMIKXREEHEFDEOQVIZIAOAMN Y UNEET LINEINFIE
ZDOLARILZEFRTHEDTIEEL

« Targeting a minimum of 25%of collected samples, the same as in 2021 and 2020
(Target of 180 samples)
2021 F H K U2020F LA Fk, RSN =Y T ILD®R/IMNBED25%(ZHERE1To1=
(R ZRIF180H>T L)

« The Corn Harvest Quality Report contains the results from 180 samples.
FOEOTMRFERF G ELA—MIIE 180D T L niFont-faRANEHIND



Key Aflatoxin Levels (ppb)

FET7IS:FT LA (ppb)

[ I

8 2
) = % — "< ﬂ
O % EE ﬁ’rmf'a‘ I5 o Level established by FGIS to indicate a detectable level of aflatoxin
L =g TISEX VOB AREL NILERT T=HICFCGISARET HL NI
=
O =
r . Dairy animals, pets, immature animals and unknown destinations
&\ Rvb, H15E8W. REFH
@ N Breeding beef cattle, breeding swine and mature poultry
TN EREAE. SIS L URE L R
L 354K
= - L
T %_S INE Finishing swine (2100 pounds)
3 IQES H# L (TR (100 RK)
Finishing beef cattle
T EITRSY

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



Aflatoxin Testing Results (ppb)

775 R EBREER (ppb)

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

BHEARIBELANILD T ISR 0%
BELEWNWSUTILIR2021ES LU
2020F % TES

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

98.3% D IER X R U T ILHFDARR H
LAJL®D20.0 ppbZETEIS

Growing season conditions conducive
to aflatoxin development in some areas i ™
ﬂiﬁ:ﬂ:ﬂ':-?jal‘#':/)%%ﬂiéﬁb—d—ll\ 00 0.6 0.0 0.0 . 06 1.1 e
EHLigo-ithigtHd <5.0 5.0-9.9 10.0-20.0 >20.0

Percent of Samples by Crop Year
SYEERNYTTILOEE
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Aflatoxin Testing Results

775 R EBREER (ppb)

06-\ 0.6
/

1.1
100.0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Crop Year #YEE
m<5.0 m5.0-9.9 10.0-20.0 >20.0

0.0
0.6

0.0
0.0

11.9

98.9 99.4

Percent of Samples by Crop Year
SYMEERYUTILDEE
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Key DON Levels

IE TAX=I\L/—ILDOL X)L (ppm)

3 =2
5545
O % %:E ém?ﬁ‘ 0.5 Level established by FGIS to indicate a detectable level of aflatoxin
== “#e FISRXVUOBRHTTRELRIVETRT =0HIZFGISHARET HLRIL
e
° T, 50 Swine, <50% of diet
@\, K. A D50%LLT
o2
<= S 4o 5.0 All other animals not otherwise listed, <40% of diet
QO 2N fuIZERESLELMED T RTOEY. SR DA0%LLT
L _9%\’-\ Ruminating beef and dairy
%'ihl 10.0 cattle older than four months
= RBEBIEL, Likir A%
BAT-R4-3.4
_ 10.0 Chickens, =50% of diet
[ I I { : ‘ %s ﬁﬁ*ﬂ'o)m%m-l:
0.0 2.0 4.0 6.0 8.0 10.0

Parts per Million (PPM)



DON (Vomitoxin) Testing Results

TAFL =L/ —IL(RSFFD V) RBREE R (ppm)

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

1.5 ppmE@ED YT ILDEIE [

20216 £2020F &0 T HI 2020

KE2 = 2021
2022

One sample exceeded the FDA

advisory level for DON of 5.0

ppm. . \ S o

1'|j'.~/j)l/75‘7__\7.|_;‘?:/:/‘b/_)|/ 17 = 00 00 O

DFDAEIELANILD5.0 ppmZ <1.5 1550 >5.0

E[B]4

Percent of Samples by Crop Year
BYEENTTILOEE



DON (Vomitoxin) Testing Results

TAX =N /—IIL(RSFD V) RERE R (ppm)

r 0.0 " 0.0 0.0 . 0.6

100 : 5.0
90
80
70
60

50 96.8 : 98.9 98.3 : 94 .4
40
30
20
10
0

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

Percent of Samples by Crop Year
SYMEERNYUTILDEE

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



Key Fumonisin Levels

FEIEZDDLA)L(ppm)

S S
2 g Eg g*’; 0.5 Level established by FGIS to indicate a detectable level of aflatoxin
(u'? 5 55 =t 777I~3F~//0)1%.':I:'._Iﬁ'él/\)l«’émﬂ'f—&)LFGISb‘ﬁiﬂ'él/\)b
S ﬂg 50 Equids and rabbits, <20% of diet
O =50 HIBLUYHX FABD0%LT
10.0 All other animals’ not otherwise listed, <50% of diet
S BIRELEMEO T RTOEB, SR D50%LL T
.= | 200 Swine and catfish, <50% of diet
<58 d BELUTTR, B O50%L T
2 E’*"ﬂ!l?* 30.0 Breeding ruminants and breeding poultry, £50% of diet
O~ im ' ﬁiﬁ)ﬁ&%iﬂ%a’s;uwﬁmﬁﬁﬁﬁ S D50%LLT
60.0 Ruminants >three months old for slaughter, 50% of diet
- %3 AR HBRAR BB, S O0%ELT
. 100.0 Poultry slaughter, £50% of diet
| ‘ | | | BERAREE, AEO50% T
0.0 20.0 40.0 60.0 80.0 100.0

Does not include mink. S29% &40 Parts per Million (ppm)



Fumonisin Testing Results

2= UHEBRE R (ppm)

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

98.9

5.0 ppmiﬁiﬁﬁ@ﬂ‘zjwwﬁu 2020
E(32021FE%#H9 iz EEY = 2021
2020 LRILTH S = 2022

5008 100800 | 300

Percent of Samples by Crop Year
SMEERNY T ILDOEE



Ochratoxin A Testing Results

A5 ARERSE R (ppb)

Third year of
Ochratoxin A testin
AOIF VAR DOIFH

100.0

100% of samples below

5.0 ppb (European = 2020
Commission‘s established = 2021
maximum level for Ochratoxin A m 2022

in raw cereals.)

100% D H> 7 )L HY5 ppbk i

FRIMEFEESNEDH-RINIEZYIAN

ZEENAA ISR ADERK . 2 2
fE) <5.0 5.0-10.0 | >10.0

Percent of Samples by Crop Year

HEERY T ILDEE



T-2 Testing Results

T-25 58 &E R (ppm)

Third year of T-2 testing
T-25 82 D34 H

100% of samples

100.0

below 1.5 ppm = 2020

100% MDY 2T )L HY1.5 ppm = 2021

R i m 2022
<15 T 4550 | 60

Percent of Samples by Crop Year
SMEERNY T ILDOEE



Zearalenone Testing Results

€750/ R EREE R (ppm)

Third year of Zearalenone
testing

7L /UEER DIFEH

100.0

100% of samples :282(1)
below 1.5 ppm 2022
100% MDY 7 )LHV1.5 ppm
x;

| 1.5;5.0 '. >5.o

Percent of Samples by Crop Year
SMEERNY T ILDOEE



Other Components of the

Corn Harvest Quality Report

roOEOODINERSELR—FD
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Other Components of the Report

LR— DD AE

U.S. GRAINS Quality Test Results
7 U.S.

COUNEIL :ﬁ:ggﬁgﬁﬁ%%
Crop and Weather Conditions ]
{EiRERRENH

Survey and Statistical Analysis Methods

ERAE FMNEFET

S
1

-
m‘f’vi’-'#l =

4 Testing Analysis Methods
commtsr 4t ERBRSMTIE

QUALITY REPORT
Historical erspeC|ve
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Harvest Report: Conclusions

INFELR—b: 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 DUNFEREH > TILIL, #E4a. No. 2FH LU LD H 2T ILD95.3%H B
LviESnf=h, CDEIEIE. 2021FTIE98.0%. 2020F TlE94.5%71=>1-

» Test weight, BCFM, Protein and Stress Cracks were higher than the 5YA
while total damage and kernel volume were lower than the S5YA, reflecting
growing and harvesting conditions

BREE. BCFM . 3NV BBEUVARMNLRYSYY(E5YAZ LY . BEBEH &
U%&*ﬁ*ﬁiﬁ’%%#&;uuﬂa EZhHERMLTSYAZ FEI>TLS

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

AEHET ISR UNFEEL LI G of Mgt H o7




Building a Tradition
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U.S. Grains Council
2022/2023
Corn Harvest Quality Report
FA)hEm=
2022/2023
roEADVIERGELR—K

SUPPLEMENTAL SLIDES
R
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U.S. Corn Production
Supply & Demand
Outlook
K(EErEOOD
SEE. HmEDOREL




U.S. Production and Yield

KEEEELSSUVEIR

400-0 ] 384.8 382_9
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U.S. Production and Yield

KEEEELSSUVEIR
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U.S. Production by State

KEIM 3 R

’\*90 - Srop Year
80 - %ﬁfl%fif?'l
w2021
70 - 6564 m 2022
60 5698

A O
o O
! !

1917 1414

N
o

—

Corn Production (mmt)
o O

F’?%D:&EEE(EE%—HLP
S

IL IN IA° KS KY MN MO NE ND OH SD WI
Sampled States *Projected

F A

Source: USDA NASS -U-?/j)l/ﬁﬂyd‘”



Surveyed State Production (MMT)

BREXNRMAEERE(BHA—FILEY)

Difference Relative % Change'
State 2021 2022*  MMT  Percent | é?’eé C Yield
il N—ETF H 8 X
lllinois 55.67 57.62 1.94 3.5%
{yI4
Indiana 26.10 24.50 (1.60) -6.1%
AVTATF
lowa 6451 63.88 (0.63) -1.0%
744"
};a]/n;is 19.07  15.04 (4.02) -21.1%  —
_ 0

Kentucky 702 547 (185  -264% —
Minnesota 3525 36.63 1.38 3.9%
EEO
MIJS(S_OUUI’I 13.85 12.52 (1.34) -9.6%
. _1E QO TGreen indicates 2022 is higher than in 2021;
rie?l‘);gsjg(a Wl Sl (7.42) 15.8% [ — red indicates 2022 is lower than in 2021;
North Dakota 9.68 9.81 0.13 1.3% i B bar height indicates the relative amount.
/—2H8274 ' ' ' '  E— i *Projected

. HRIE2022F H2021 E LY BN EERT
919, e G A RIE20225520015 £ BN EERT
SwupDgkota 1865 1667  (1.98)  -10.6% TORSEEARERS
Vr\b/!rsfgrls/"l 13.72 1364 (0.08) 0.6% Sourcettigt: : USDA NASS
Tpgll:ilalAQrS 382.89 353.84  (29.06) -1.6%



U.S. Production and Use

AXEEEESIVHRE

140 - Marketing Year
n 120 - hiZEE
S N\
o5 100 = 18/19
© T 80 - m 19/20
= % 50 = 20/21
S E 21/22
= 40 - m22/23*
20 -
0 _
Food, Seed, Ethanol & Feed and
Other Non-ethanol Co-products Residual Use
Ind. Use TH/—)L &BEEY FHEFOMEEE |
Source t#t: USDANASS ~ BEH BT MOIA/—LUSOELEES “Projected

pig:!



U.S. Domestic Corn Use

(¥EEArYEOOVHEHEER

200 -
o 8. Marketing Year
2 140 S hBEE
03 150 = 18/19
T 100 = 19/20
S o = 20/21
1" S 21/22
= %0 m 22/23*
40 -
20 -
O _
Food, Feed and Other Alcohol for Fuel Use |
Source: USDA NASS B, 7. T BERA7ILa—I *Projected
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U.S. Production and Disappearance

AXEEEE. HEE

Marketing Year

450 4 S 5 4E [
400 - 9 <
™ S m18/19

0 350 - 2 m 19/20
2 » 300 - m20/21
O £
=N 250 - 21/22
%E 200 - m22/23*
S 150 -
= 100 -

50 -

O _
Production Total Exports Ending Stocks
TES Domestic Use = HAREE *Projected

Source B USDA NASS ERNLEES FA



U.S. Corn Supply and Usage Summary

Metric Units

KEEFIEOIDDORBELHEEDETELD (A—FILEL)

*Projected % Al

18/19 19/20 20/21 21/22 22/23*
Acreage (million hectares) EfE(BANI%—IL)
Planted 1E{ & 35.98 36.33 36.72 37.77 35.87
Harvested IRFEHE R 32.91 32.93 33.33 34.54 32.73
Yield (metric ton/hectare)
BIR(A—FILEDINGZ—)L 11.07 10.51 10.76 11.09 10.82
In Millions of Metric Tons
B X—R/ILF>
Supply (million metric tons)
BB (AR A—MILLY)
Beginning Stocks i & 7EE 54.37 56.41 48.76 31.36 34.98
Production £ &2 364.26 345.96 358.45 382.90 353.84
Imports #i A= 0.71 1.06 0.62 0.62 1.27
Total Supply &#HEE 419.34 403.44 407.82 414.87 390.08
Usage (million metric tons)
HEE(BEBA—FILLY)
Food, seed, other non-ethanol ind. Use
BR.EF. TOMI2/—ILUSNDEEH 35.93 36.31 36.55 36.61 36.83
Ethanol and co-products T4./—)L -} EY) 136.61 123.37 127.71 135.29 133.99
Feed and residual 7$4}Z D {th 137.85 149.83 142.43 145.21 134.63
Exports #iH £ 52.54 45.18 69.78 62.78 54.61
Total Use A& R 362.93 354.68 376.46 379.89 360.06
Ending Stocks fi&#E 56.41 48.76 31.36 34.98 30.02
Average farm price (dollar per metric tonft)
1 RI5 H AR (F )L A—FIL 1)
TThe average farm price for 22/23 based on WASDE November projected price 142.12 140.15 178.34 236.21 267.70

t 22/23M F 1 E 5 H A& IZWASDELL B O F Blffi& 1= E D,

Sourcett B8: USDA WASDE, November 2022



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

AKEErVEODOHRBELHBEEDFTEDH (FE L)

Acreage (million acres)Ei&(HHF IT—H—)

Planted {E{E#& 88.9 89.7 90.7 93.3 88.6
Harvested IR E R 81.3 81.3 82.3 85.3 80.8
Yield (bushels per acre)B (T v z)L/IT—HhH—) 176.4 167.5 n I\)I]/IOI’)S of Bushe1/§6 e 172.3
B8/57vT/l
Supply (million bushels)t# 8 E(HH T v zIL)
Beginning Stocks EiE £ & 2,140 2,221 1,919 1,235 1,377
Production £ = 14,340 13,620 14,111 15,074 13,930
Imports & A 28 42 24 24 50
Total Supply ##t{5 = 16,509 15,883 16,055 16,333 15,357
Usage (million bushels);§ & &(BATv L)
FOJE—E ff:?d %the{ foks %}han?ltﬂ%*%fe‘%ﬁ 1,415 1,429 1,439 1,441 1,450
Ethanol and co-products T4/—)L -} E#) 5,378 4,857 5,028 5,326 5,275
Feed and residual £ - Z D 1th 5,427 5,899 5,607 5,717 5,300
Exports @i £ 2,068 1,778 2,747 2,471 2,150
Total Use #2HE R 14,288 13,963 14,821 14,956 14,175
Ending Stocks Hi>R7EE 2,221 1,919 1,235 1,377 1,182
eroected 3 TEBISIERIEATE KSRt 3.61 3.56 453 6.00 6.80
TThe average farm price for 21/22 based on WASDE November projected price. Sourcetti #: USDA WASDE, November 2022

T 22/23M F B R HEEEIZWASDE11 B O FAEg I &K DL,



How Does U.S. Grain Move?

KEEBEWEIEDLSICHEIT HH7?

Storage: Subterminal Elevator Export Elevator #iTL RX—45—

= On-Farm Storage Bulk Purchaser #
= Countrv Elevator HYIT84—IF LI R—5—

Ly [ —EmAE
-RIBTORE % . . 1
HURY—T L R—E— * Z Domestic End-Users: v
 Ethanol plant "
‘ Feedmill International
Fourm g Buvers
IvestioC eedin N
Facility J RO/ MY —
e Malter: ;
_ BRI RF1—H— ;
------- truck o .ﬁlﬁﬂ?i/%_%{bjspb . Transfer to
: 5 Sl = Hnl 2
I Rail . ggﬁ%jg%% “ End-Use:';
SN Barge/Ship | g . q  IVRa—%—(C
e ol BERE e




Testing Analysis
‘Methods
BRI




Test Weight (Ib/bu or kg/hl)

BREEERURITyIIVEREFOT S LINIR)YERIL)

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.

BRER. V1oFRI—TyTIL(2,150.42F A A F)eiml=- =D ELHRYDAREDIERTH S,
BEERMIEOICERELED-HDOFGISAR KERED—EBTH S,

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 (Ib/bu).

HERTIE. FPOBRBIDOMO>TVWESTRMYTIZ. ZO LA T—ENSSICHESNZRIEANT, TRMIYT
DEAINEHSNETETrYEQALEFTEAND ARNSAIFT- ATV EFIEN L BYTIYANSTT RN Y
FOrYEOALEESICL, AT CB-T-bYEOILDERE AT T 5, COESEEHNAEREDO B THS1
Tyl )LEFYDRUREE(Ib/bu)ITRELTHRET 5,



Broken Corn & Foreign Material

IR & EARYI(%)

BCFM is part of the FGIS Official U.S. Standards for Grain and grading criteria.
BCFMIZEMEREED-ODFGISAKKEHRIEND—EHTHD,

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.
BCFMEERTIEERE12/6410FDAFLSDNERIBT DI N TOMELELVCDSBSVDRAIZESVEAILLUND IR TOMEDEZ A
EY %, BCFMMAIE . BB EBAZEYDAEICHITEIENTES, BIEMIE, BRE12/64 1O FOIFASDNZEEBL., BFRE6/64D 5%
LWORAICIEZSITNTOMELERINS, BRET6/641VFDAASDNETEIBET HITNTOYMEL. BRE12/64550\OFREICELHVEAD
JUNDHEVVIE TR TEEYNEEET 5. BCFMIZHHBDEED/NN\—EUMTHET S,

. Sppse
inches
M 2 (0.476 cm)
\ / ,S\él,\@
HA4X
12/64 41 F
/\ (0.476 cm)
\ / Sieve Size
6/64 inches
(0.238 cm)

/~\ \
M AP
6/644 2 F
*Measured as percent of weight = & Lt % C:EIE (0.238 cm)




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%.
SEEPFERTIX. 50 gD V) =2 (THEHEBCFM NEENTULVELY) FOEDQODE 1 T DIND, BH. BIEFLIEIRITD
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Total Damage and Heat Damage (%)
Moisture (%)

WIREERBRE (%) B LUKDTEE(%)

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

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.

2T 54 REET HRABRIEHEN250T 5 LD, BCFMD AL, KRMGEES D TILOFICEEMNG LM E
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MEFEEH. BEEH. FERBEN. HERGH. HERYE. BAUMAL. ZREHE (FEHLR . HE (pink
Epicoccum) S L UFEERLEENH D, BRIBIERTH U TILOBRBEBHROEEL WN—t2 ) THRET 5,

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.
BREITRIEEDVEDDERT., BMEGHICIER IZEEZLVWERBLIVESEDHAFAOZTONToNEEND, MGG
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Moisture

KA ESE(%)

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.

FOEAOUAILA—EF—IZEE LR TEFKAFHIERESNIZKDEENHRESNS, BF KA ETEKS
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Chemical Composition

{EZF AR AL

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.

BUONDE. TUTOUELVBTDEREFEIENA—R%) [FEFRNVEBDIEENIRGEBATIZEYKRDO -, COESMEEHT
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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).
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Stress Cracks

ARV R Z993(%)

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)

BRAE(TI.L)

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.
BREF ABEREL2REBENREL, 01 IS LBEMFETHATHIEERBFLAVTERNEENSKRYD
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Kernel Volume

AL AT (cm3)

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.
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Kernel True Density

HOFALEE (g/cm?d)

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%
EEAYUTILDENEEF NELELLBEHOERE (FEFES)ZTOEHOEKE (FHLOITETE) THRLT
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Horneous (Hard) Endosperm

BEREEL (%)

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.
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Mycotoxins

& =12V

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.

CORERTIE, FHEASIETLIZbDEOIDH 2 FOTSLDAEY T ILE 1000 FSLDOHBRY U TILIZING FLTIAINFR L DDA HE
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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.

TAFXDZNL/—ILEKIVT EZDUOHBIZIEK (51 E. TITREL U OMBIZIEEERAK (3:1) ALV =, P EnviroLogix QuickTox
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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.
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Mycotoxins (continued)

IAARXI 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).

A5 F L UASERIZALVSENnviroLogix AQ 113 BGOEET AL F Y DEHBEFREIX1.5 ppbTH D, U5+
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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).
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ZRAWLWTHEL-,

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.
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Harvest Moisture (%) vs. Harvest Total Damage (%)

INFERF K7D S B (%) vs. INERFRIEE (%)

High moisture may be a precursor
to mold damage and possible
mycotoxin development later in
storage or transport.
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In some years, Harvest Moisture
(%) may be a contributing factor to
higher levels of Total Damage (%)
at harvest.
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Harvest Moisture (%) vs. Export BCFM (%)

INFERF K 2 E (%) vs.

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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AL THIH YL R—k 5283 5BCFM (%)
=T HTHEITRETHD

BCFM within 0.3% of 3.0% in each of the
past nine years.
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Note the following quality factors’
relationships with BCFM (%) at export:
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Harvest Whole Kernels (%) vs. Export BCFM (%)

INFEE: 5T £ $i1(%) vs. B EFBCFM (%)

It is difficult to predict BCFM (%) observed in
the Export Cargo Report using quality factor 96.0 50
results from the Harvest Quality Reports. ' '
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Harvest Stress Cracks (%) vs.
Export BCFM (%)

INERFRANL RT3 (%) vs. B RFBCFM(%)
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Harvest Stress Cracks (%) vs. Export Stress Cracks (%)

INFERERA L RIT5Y (%) vs. BIHBEERARL R 5993 (%)
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Harvest Moisture (%) vs. Stress Cracks (%)

INEEDKSEE(%) vs. ARRL RIS (%)

The Council has observed that Harvest Moisture (%) tends to impact

Stress Cracks (%) in both the Harvest and Export Cargo reports. ) ‘ )
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The 2022 crop’s harvest moisture was similar to the SYA, which should help keep stress cracks near their historical average.
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Harvest Moisture (%) vs. Broken Kernels (%) (Inverse of Whole
Kernels)
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