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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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Z<DI7I3—DEEZRITD

Corn Export Cargo Quality Report in g&%ﬂ:‘/A %ﬁ;%?
March 2025 will report U.S. corn quality
r.p" from samples at export points QUALITYRE??RT _’
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Export Catchment Areas (ECAS)
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12 states that account kBT
for over 90% of

U.S. corn exports
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Quality Factors Tested
ABNRMETI 73—

Grading Factors FEHRoOFO 2 — Physical Factors MBI D79 32—

Test weight
Broken corn

Foreign material
Total damage
Heat damage
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2815

Stress cracks
100-kernel weight
Kernel volume
True density
Whole kernels
Horneous (hard)
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endosperm

Moisture

Chemical Composition
Protein
Starch
Oil
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2024 Growing Conditions and Impact

2024 FENEBEH LBAEBTADEE

Planting progress similar to 5YA despite
some planting interruptions from rain
R DEBIEMIZE Y LV SH R
Snf=h', S5YALZIER L

Pollination initiated slightly earlier than
the S5YA

ZEIESYAE YT MCEFE o7

100

on Crop Development

Warm and dry conditions led to quick field
drying and timely harvest

BEMNCEZEL-SREHN, BIETO
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424 51 5/8 515 5722 5729 6/5 6/12 713 7TMO  7TMT T4 T/31 87T 814 821  9/18 10/2 10/16 10/30 11/13
Week 5B Week 38 Week &

Ample moisture and warm conditions fostered quick
emergence and strong growth

ZREBMOVREREFENRRGHRIF L

HBORRZRE [REENRAD A RICEER

Low crop stress and mild conditions were ideal
conditions for grain development

EPADR B LANDE L BEEL

Lower BCFM, higher percentage of whole
kernels and historically low moisture
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2024/2025 Corn Harvest Quality Highlights

2024/2025%F FYEAQaPNERBRE/N1S4

Physical Factors vs. 5YA

Grade Factors/Moisture vs. 5YA @8 Chemical Composition vs. 5YA
EZEHERK vs. 5YA

Overall Crop

SRR MR T 7 4 8 — vs. 5YA

EW/IT7I A —IKHDEE vs. 5YA

67% of crop rated good or Test Weight 98.9% of
excellent condition & Higher Protein Strgsi:n(iir:rcks samples < FDA action level for
highest yields on record FREFLES Same A RS = _ Aflatoxinf
Q d 9>/€7E[ilﬁlt 'E'iﬁu 9%9/()0)#/7}'/75\?77 I“:\‘\:
SIOEBE . g & > OFDAHI LA LB FE
67%DIEMM TR Fi= Lower 100-Kernel Weight
[ TETHRUY LFHES BCFMIZFE% Higher 98.9% of samples below FDA
. BEEEQEIND T Starch HHEIX EES advisory level for DON of
0 Higher ) 50ppmt
Harvest about 81% Total Damage = I LA True Density 98.9%M 4 > FILHFDAD T4
complete Lower Higher ﬂw_;: L/ —)L15.0 ppm®
as of October 27, higher “WEEILTE % EOBELLES BELALETE ST
(o)
than 2023 &686200) and the oil 97.2% of
SYAT (64%) Voisture Lower Whole Kernels samples < FDA Fumonisin
INFE(X10 A 27 BIREHI81% i e TFES Higher guidance level of 5 ppmt
5ET. 2023%4(68%)& KSR EE S = u(+ FE 2 97.2%M4 > 7 JLHFDA
5YA1(64%)% E[E] 5 KAEEILTE TEZVUERELARLD
5 ppmEL T

T5YA = 2019-2023 crop years
T5YA = 2019~ 20235 M F E

*Action, advisory and guidance levels for corn intended for feed use
HAMAED FOEOIDORH., BIERLUVEELANL



Grade Factors
and Moisture
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Grades and Grade Requirements

FREFREH

Minimum Maximum Limits of
Test Weight Damaged Kernels
=/NEIRE BENDRXREE
Pounds Kilogram Heat Damage Total
per per Hectoliter (%) (%)
Grade Bushel XOySLINT L 2EEE REE®E BCFM
Fik RO RITyo )L )y ML (%) (%) (%)
U.S. No. 1 56.0 2.1 0.1 3.0 2.0
U.S. No. 2 954.0 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



Grades
USDA rYEOOL ZBEE#

The U.S. has a reliable and transparent quality grading system.
KEIIHEETE S, BRAKOBLREZERLRTLLRD S,

USDA Corn Quality

D

0

Minimum test Minimum test Minimum test Minimum test
weight per bushel: weight per bushel: weight per bushel: weight per 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% BCFM 5% BCFM 7% BCFM
1Tz LE-YD 1Ty L8EYD 179 T LB-YD 1Ty V=YD
AMES/ME BHEER/ME : REER/ME : BEMES/ME :
547K > F(24.5 kg) 527K > IF(23.6 kg) 497K K(22.2 kg) 467R> K(20.9 kg)
BAMRSE : BARRE : BABRE ; B ARRSE :
0.2% D EIES 0.5% DB 1% D EIELES 3%DRIBIE
5%D#BIE 7%D#IEE 10% DB 15% DR E

3%®MDBCFM

4%MDBCFM

5%MBCFM

7%MBCFM

B 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 BDELRHEE FYEQD S ORENERE www.grains.org
BEEH S & CERICERLEL MHTIBRBERE T Bt BE
2 7 7 9 o é% H-é o



Grade Factors and Moisture

FRIF7IVE3—HBEIUVKIER

Number of Standard
Samples Average Deviation | Minimum Maximum
$o T F 14 BERE  RME BAfE
Test Weight Z#% E(Ib/bu) 586 58.9 127 525 63.8
Test Weight 22 & (kg/hl) 586 75.8 163 = 67.6 82.1
BCFM(%) 586 0.6 038 | 0.1 7.4
Broken Corn F§$8%i(%) 586 0.4 0.26 0.0 4.6
Foreign Material E41(%) 586 0.1 019 = 0.0 35
Total Damage #4815(%) 586 1.1 105 | 0.0 21.3

Heat Damage Z4815(%) 586 0.0 0.00 0.0 0.0
Moisture /K73 &= (%) 618 15.3 1.74 9.6 23.6




Grade Factors Summary

ERMIF7IR—DHE

89.2% of samples No. 1 grade (88.0% in 2023)
89.2%M Y > F)LHNo. 15§k (2023F(%£88.0%)

04.5 e 9.3 %.7 9.2
90.0 88.0 89.2
84.7
81.7 81.5
96.2% of samples No. 2 grade (96.7% in 2023)
96.2%MND Y > 7 JLHNo. 2 FHR(2023F (&
o
96.7%) e
Average aggregate quality of the samples tested was better
than all grade factor requirements for U.S. No. 1 grade

B LY U TILOBENGRETHEIFREUS) No. 1

s 2019 2020 2021 2022 2023 2024
FWOFH/I7 7 I —BEEITATLE> T Percent of Samples Meeting All Grade Factor Requirements
by Crop Year

ERIT 7OV —BHRhEZIRTE LT TILOBRMEENEES
mU.S.No.1 m®mU.S.No.?2



Test Weight — U.S. Units

BIRE — KEHAL
U.S. Aggregate: 58.9 Ib/bu

KE

£&5 : 589 KR KITyvo L

0.0 0.2

Highest average in the history of the report
HEELLEEDFEHE

Average higher than the 5YA (58.2 Ib/bu)
FHEIXSYA (8.2 R F/Tw Pz ))& LB
97.3% No. 1 grade (93.7% in 2023)

97.3%hH No. 1F#R (20234 (£93.7%)
2022

w2023

m 2024

72.0 N

o o ™

<49

S 00 00 © 07 03 © 62

49-51.9 52-53.9 54-55.9 56-57.9 258
Percent of Samples by Crop Year ®E#MEEANY > TL0EE

Export Catchment Area Average

B HH B0 M 35 S 1 {1
Pacific A
Northwest 4 (
S E 3L 5 58 .4 ‘
. | &
A
! Southern
- Rail o /
ARk E u
. ,r“ e
58.9
58.8 58.7 o 5
58.4 58.4 Y584
58.3 58.3
58 1 58.2
57.9
57.6
57.3

201120122013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Historical Aggregate by Crop Year BWMEEIS£HO#R



Test Weight — Metric

PRE — A— L&
U.S. Aggregate 75.8 kg/hl Export Catchment Area Average

\ I B S BT A
KERE : 75.8FOT S LINT R Y RIL v & é
- Highest average in the history of the report P 5.1 ‘ )
HKEEX LEREDTFHIE 76 é - {
« Average higher than the 5YA (75.0 kg/hl) = '
zFiéjﬁE‘j:sYA (750#': O\EA/AO I‘ U Vi I‘)l/)gJ:Eé ! Southern /
e 97.3% No. 1 grade (93.7% in 2023) = — fmﬁ*ﬁ Gull
97.3%Ah No. 1%#%(20234E(1£93.7%) /‘“‘ N
2022 75.6
:2822 248 74.9 70 - 751 g 152
74.5
74.2
73.8
0.0 0.2 g 0.0 0.0 g 0.7 0.3 g 6.2
| <63.1 | 63.1-66.8 | 66.9-69.4 | 69.5-72.0 72.1-74.6 =747 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Percent of Samples by Crop Year BWEENY>TILOEE Historical Aggregate by Crop Year BUWEEISHO#ED



Broken Corn and Foreign Material*

RS & UREY

Sieve Size
12/64 inches
(0.476 cm)

/S\é L\O)
H4 X
/ 12164 4 > F
(0.476 cm)

Sieve Size
6/64 inches
(0.238 cm)
/S\é L\d)
4 X

6/644 > F
FM (0.238 cm)

*Measured as percent of weight *E&Lt% THIE




Broken Corn and Foreign Material (%)

BHEHNE & UEY(%
U S Agg reg ate: 06% Export Catchment Area Average

B0 HH L = b 3 S 9 i

ﬂélin'l' 0.6% heed ﬂ p
KEIAE
« Average lower than the 5YA (0.8%) | 0'61 | i é
EH)EIL5YA (0.8%)% FES 0.5 0.6
« 98.3% No. 1 grade (97.2% in 2023)
98.3%7No. 1 %} (20234 (497.2%) - w
> 2022 4
w2023 1.0
2024 0.8 N 0.8 0.8 0.8 0.8 N
0.7 0.7 0.7
0.6
0.5
92.2 55 1.2 g 1.7 1.0 g 0.3 0.3 g 0.3 0.3 g 0.0 0.0 g
| 2.1-3 | 3.1-4 | 4.1-5 | 5.1-7 | >7 | 20112012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Percent of Samples by Crop Year ®E#MEEANY > TL0EE Historical Aggregate by Crop Year BWMEEIS£HO#R



Broken Corn (%)

AR RI(%o

U.S_ Aggregate: 0_4% ) Export%z;;\g%;;r;aﬁAverage
*%E-I- - 0.4% Northabet 04 8 i {
4

» Average lower than the 5YA (0.6%) " oy

__ 04 04
SEHEIL5YA (0.6%)% FE S —
! Sogthfrn
T e Gulf
9] -
@ Vi
2022
w2023
m 2024
o ™ ™
48 15 O 20 03 © 12 10 O
<0.5 0.5-0.9 1-1.4 | 1.5-1.9 | 2.2.4 | >2 5 | 20112012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Percent of Samples by Crop Year ®E#MEEANY > TL0EE Historical Aggregate by Crop Year BWMEEIS£HO#R



Foreign Material (%)

(%
U.S. Aggregate: 0.1%
KES + 0.1%

« Average lower than the 5YA (0.2%)
EHEIXSYA (0.2%) & TElS

* 94.4% contained less than 0.5% FM
94.4%D EWE A ZFEH0.5%KiH

<
(o)}

2022
w2023
m 2024

3.6

o To) N

7.0

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

Percent of Samples by Crop Year ®E#MEEANY > TL0EE

18 08 — 08 05 © 07 03 © 02 00 O

Export Catchment Area Average

40 H B0 5 b 35k SE 19 {E
—
Noratﬁ:lvlgst - y (
K B P56 0.1 ‘
. 1 &

Sogthfrn
T mmsee Gulf

Weas

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

0.1 0.1 0.1

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Historical Aggregate by Crop Year BWMEEIS£HO#R



Whole Kernels (%)

5T EHLEE(%)

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

|
|
: oML R I OBEADESESL EBCFMO AN ORADAEETH D, KO '
I BEICEENHZBRIEEH AT SAEL, ,

v~

%

12/64 inches
/1 21644 > F

BC /
6/64 inches

T 6/641 2 F
FM




Whole Kernels (%)

ST EHE(%

U.S. Aggregate: 93.1%
KESKE : 93.1%
* Not a grade factor
F®IT 7V 2 —TIEEL
* Average higher than the 5YA (91.8%)

TEH{EIL5YA (91.8%)% E[E 3

)
10
<

2022
m 2023
m 2024

38.9

<80.0 80.0-84.9 85.0-89.9 90.0-94.9
Percent of Samples by Crop Year ®E#MEEANY > TL0EE

295.0

Export Catchment Area Average

40 H B0 5 b 35k SE 19 {E
—
Noratﬁ:lvlgst . y (
K E LT 93.6 ‘
. 1 &

=, Sogthfrn
T e Gulf
- /Lk

94.9 9°-

201120122013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Historical Aggregate by Crop Year BWMEEIS£HO#R



Total Damage and Heat Damage (%)

1815 &?Mﬁfs %
U.S. Aggregate: 1.1%

KEEEF : 1.1%

» Average lower than the 5YA (1.3%)
EH{EIZS5YA (1.3%) % FE S
* 93.0% No. 1 grade (95.1% in 2023)

93.0%7h No. 1F#K (20234 (395.1%)
» Average heat damage of 0.0%

8B D FEYEIL0.0%
o
o
(@]
2022
w2023
m 2024
2 0 ~ @ o
92.7 4.8 13 09 © 08 03 © 0.0 00 O 03 03 O
<3.0 3.1-5.0 5.1-7.0 7.1-10.0 10.1-15.0 >15

Percent of Samples by Crop Year ®E#MEEANY > TL0EE

Export Catchment Area Average

40 H B0 5 b 35k SE 19 {E
—
Noratﬁ:lvlgst . y (
K B P56 04 ‘
. &

A

11 14 f

i Southfrn /
T ansEe Gulf

\ g

201120122013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024
Historical Aggregate by Crop Year BWMEEIS£HO#R



Moisture (%)

K3 EE(%
U . S . Ag g I’egate . 1 5 . 3% Export Catchment Area Average

- A0 LE 0 5 0 £
KESRET : 15.3% | | i d - é
» Ties 2012 for the lowest average in the history KRBT 14 .9 ‘
of the report : o ‘
MEEL LRED20124F & A SAFHIE 14.6 15.6
* Average lower than the 5YA (16.4%)
EHEILXS5YA(16.4%)Z T E S S %Rar”
< LS ?ulfj.‘_‘
© 2022 - s
. 17.5

17.3

16.3 16.3 16.3

<11 11.1-13 13.1-15 15.1-17 17.1-19 19.1-21 >21 20112012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Percent of Samples by Crop Year ®R#%EERNY Y TLORE Historical Aggregate by Crop Year ®BWEEIEHDHER



Chemical Composition

{EZFAE R




Chemical Composition

{EFAERL

-

Protein

IND B

= P

tarch
Y,

Important for poultry and livestock feeding

Supplies essential amino acids

REHE - REOHFEHICEE
WIRT =/ Bk

Important for wet millers and dry-grind

ethanol manufacturers

Ty b UTRE LR

I452/)—IEEHEIZEIEE

Important by-product
of wet and dry milling
Essential feed component
DIy MEZAZIYITD
BEERRIEY
A D ERH R

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

BEIWE., Xk, IRE. £FHOD
BNER

Influenced by

Genetics, weather
and crop yields

EIalE., Xk, IN=E

Influenced by



Chemical Composition

{EFHERL

Number of Standard
Samples Average Deviation i Minimum  Maximum

HUTLY THE  BERE  BME  BAMRE

Protein (Dry Basis %)

52 289 B (B R—R %) 620 8.5 060 | 6.0 11.6
Starch (Dry Basis %)
72T (B — R %) 620 72.2 0.65 | 69.7 74.3

Qil (Dry Basis %)
A EZIR—R%) 620 3.9 0.24 3.0 4.8




Protein (Dry Basis %)

3 2IN) B (B N— R %)

U.S. Aggregate: 8.5%
KESKE : 8.5%

* Average same as the 5YA
FEHEIESYAER C

=
00 0.0 ©

5-5.9 6-6.9 7-7.9 8-8.9 9-9.9
BVEENY Y TLOEE

Percent of Samples by Crop Year

Export Catchment Area Average

B B0 R b 3 S ¥ {1
Pacific A
Northwest (
KREILFHEE
- eEEN | )
A
! Southern
- Rail
T mnsaEe Gulf
8.7 8.7 . 8.8 8.8
8.5 ' ~ 85 8.5 8.4 8.5
8.3 i

8.2

201120122013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024

Historical Aggregate by Crop Year BWMEEIS£HO#R



Starch (Dry Basis %)

j/(iﬁ% —Z%)

U.S. Aggregate: 72.2%
ﬂél%ﬂr 72.2%

Average higher than the 5YA (72.1%)
T {EIXE5YA(72.1%) % EE %

« Gulf ECA tends to have the highest average starch
HILVIECAD TV T U EHENZRLELMERIZH S
(o}

%
2022
w2023

m 2024

1.0 08 O 8.2

<70 70-70.9 71-71.9 72-72.9 73-73.9 274
Percent of Samples by Crop Year ®E#MEEANY > TL0EE

Export Catchment Area Average
B HH B0 S 3 S 19 {E

Pacific

Northwest o y (
KE L TR 72 3 ‘
. e &

=, Southfrn
T e Gulf
- /Lk

734 735735736

72.5 72.5

72.3 7123722722 72.2

71.971.9

20112012 2013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024

Historical Aggregate by Crop Year BWMEEIS£HO#R



Oil (Dry Basis %)

:EHﬁJ\(ﬁ'Z% —Z%)

U.S. Aggregate: 3.9% Export Gatchment Area Averago

KEKRE : 3.9% S ] p
» Average lower than the 5YA (3.9%)* .. o . [

EEIL5YA (3.9%) *% FES 38 3.9

Sogthfrn
N Gulf

|»

o
©
2022
w2023
m 2024
37 3.7 3.7
o N
18 11 ~ 235 02 00 O
'—__ T T 1
<3.3 3.3-3.7 3.8-4.2 4.3-47 >4.8 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Percent of Samples by Crop Year ®E#MEEANY > TL0EE Historical Aggregate by Crop Year BWMEEIS£HO#R



Physical Factors

MBRY DI 7O 32—




Corn Morphology

Source: Adapted from Corn
Refiners Association, 2011

H B8 : 20114 Corn Refiners
Associationh® 5 D R #

S

Soft

Endosperm
B,

Horneous
or Hard
Endosperm

AERI T
WERE 2L

Pericarp
PR

Tip Cap -

NS
REH



Physical Factors — Overview

MEBH I 72— — BE

ated to processing
aracteristics, storability

~and potential for Horneous (hard)
Stress cracks - beeakage endosperm
AbLRISVY MIHE. ®RENE. REREEL
BRLPT SICH
ET D
J -
Ker\r;ce)lluvrvneéght, Whole kernels
and density

F:én.‘l.
B B FEE AL

&, B



Physical Factors

MBI 7O 32—

Number of Standard
Samples Average Deviation i Minimum Maximum

FUTLE  FYE  EERE | RME BAME
Stress Cracks (%)
ANLRYZ 99 (%) 620 9.3 9.4 0 82
100-Kernel Weight (g)
BHIE(Q) 182 36.66 4.33 . 23.60 47.20
Kernel Volume (cm?3)
FALAFE(Ccm3) 182 0.29 0.03 . 019 0.37
True Density (g/cm?3)
EDEE(glcm?) 182 1.265 0.022 : 1.203 1.325
Whole Kernels (%)
5T £ HL(%) 620 93.1 3.6 49.8 99.6

Horneous Endosperm (%)

FE IR (%) 182 85 3 77 92




Stress Cracks
ARLROSYY

Internal cracks in the
horneous (hard) endosperm

BWREELRD Y S v 9

Most common cause is
artificial drying
RO ETERITIAILEZE

Impacts breakage susceptibility,
milling and alkaline cooking

iE LT =, MRONE, 7ILAHY
MIB([ZEZES S




Stress Cracks (%)
ANVRDIS “J7(%)

U . S - Ag g reg ate . 9 ; 3% Export Catchment Area Average

- B HH B0 S 3 S 19 {E
KERET : 9.3% Northwest ao] ¢ ‘ (
- Average similar to the 5YA (9.1%) -- = ’ {
B IX5YA9.1%) & [EIZE L _

! Sogthfrn
2022 “ndi, i gk A Gulf

%2023 - /4“‘
m 2024

43.9

19.2

<5.0 5.0-9.9 10.0-14.9 15.0-19.9 220.0 201120122013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024
Percent of Samples by Crop Year ®E#MEEANY > TL0EE Historical Aggregate by Crop Year BWMEEIS£HO#R
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Stress Crack Index
AMLVRY S99 R

% kernels with
1 stress crack
ARLRISy OB
1R DFHRLD %

x 1

—

—_—

% kernels with |

—

2 stress cracks
AFLROSyOM

2EKDERLD %
X 3 —

[ % kernels with |
> 2 stress cracks

ALLRISvIM2K%E

HBZDHAD%

= SCI



Magnitude of Stress Crack Index

ANLVRIVSYIHREBORE

All kernels have All kernels have All kernels have All kernels have
no single double multiple
stress cracks stress crack stress cracks stress cracks
TR TORHIS TR TOBHIS TR TORHIS TR TOBHIS
AMLRIS YOI 1AZDRA FL R 2KNDA LR SRLUEDR FLR
Aq A 929908 HB 2299bH% D2799hH5

——— — —

0 100 10 300 500
Example: SC% = 43%
181 - SCI Calculation
SCInEtHE
(4%2 x 1) + (19%° X 3) + (20%° X 5) = 161

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




Stress Cracks (%) vs. Stress Crack Index

AMLRYS YD (%)vs. A NLRY S5y IEE

25
%2013
o
o <0 72014
S o15 2017 o+
S S
CJ§10 2012 .. 2018
0 g
Ox 2015 .. 2016 y = 2.8419x - 2.3774
5 s o r=0.99
© 2071
0 I I I ]
2.0 4.0 6.0 8.0 10.0

Stress Cracks (%)
AFLRI S99 (%)



Kernel Weight, Volume and Density
SANEE, B, BE

. Kernel Volume True Density
100-Kernel Weight (grams) (cubic centimeters) (grams per cubic centimeters)
B E(9) R FE(cm3) E@&jg(g/cm3)
Indicates kernel size Kernel volume is True density reflects kernel hardness
which affects indicative of BEDOEEIIFHMODE S ZRY
BAH A ADIEIETHY X growing conditions Higher density — harder kernels, less susceptible to
— B2 488 o : breakage, more desirable for dry milling and alkaline
DERICEEZRITT and genetics orocessing
. T oy MIpra BEE - BORMEHBLISCLOTRES A3y
« Drying rates BABIRIEEFTK T ILH U IEBIZE LTS
B (& 5= nEBEEREDTE
*H_‘f & 7:_; ;.g) Lower density — softer kernels, less at risk for
. Flaki it vields i = development of stress cracks if high temperature drying
aKing grityields in is employed, good for wet milling and feed use
dry milling

o i s BBE - o VBHIESREETOR LRI T Y
K54 31 29Tl HARRBIYIZKLDTY T FI Y U5 0EREAEIC
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100-Kernel Weight (grams)

BHALE(9g)
Export Catchment Area Average

U.S. Aggregate: 36.66 grams _. S i
KESKE: 36.66¢g ot ol ‘ {

* Highest average in the report’s " i {
14-year history 36.01 37.99
HEZNIAEQELD D TRED THIE i ot /

. s cult, L

36.66

<26.00 26.00-29.99 30.00-33.99 34.00-37.99 >38.00 201120122013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024
Percent of Samples by Crop Year ®E#MEEANY > TL0EE Historical Aggregate by Crop Year BWMEEIS£HO#R



Kernel Volume (cm?3)

AR (cm?)

U.S. Aggregate: 0.29 cm? R catohment Are? Average
KESEET : 0.29 cm? Northwes S o3l ¢ ‘ (
 Tied for the highest average in the report’s " ) ’ {

14-year history 028 0.30
*&%%0)14£E®@E "G%E@zzﬁjﬁﬁ t \ '/Si = Sogthfrn /
T mmaEeE Gulf

0.29

0.28 0.28 0.28 0.28

0.27 0.27 0.27 0.27

<0.23 0.23-0.25 0.26-0.28 0.29-0.31 >0.32 201120122013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024
Percent of Samples by Crop Year ®E#MEEANY > TL0EE Historical Aggregate by Crop Year BWMEEIS£HO#R



Kernel True Density

SR DEDFEE (g/cm?)
U.S. Aggregate: 1.265 g/cm? Aol Cetehment Aros Average
KESKE : 1.265 g/cm? i S R ,‘ {

 Average higher than the 5YA (1.252 g/cm3) " 1 2710'_ ’ {
T (B X5YA(1.252 glem?) & £ B g 1,207 /

|»

=, Southfrn
E T masnm Gulf
< 1.276 — ﬁk
1267 1.265 1.265
1.260
1.258 1.259 1.258

1.254 1.255 1.253

<1.225 1.225-1.249 1.250-1.274 1.275-1.299 >1.300 201120122013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024
Percent of Samples by Crop Year BWEENY>TILOEE Historical Aggregate by Crop Year BUWEEISHO#ED



Other Physical Properties

fib D ¥R 514

Whole Kernel (%) SEE (%)
Percentage of whole kernels of a 50-gram sample

509 S LY T ILBDTEHDEE

Broken Corn in BCFM measures only kernel size, not
whether it is broken or whole
BCFM®D THEigH ] [EBADY A XDAZREL. B
BRHMATEERNEERE LA

<90% 2 90%
More susceptible to Desirable, especially for
storage molds and alkaline cookers
breakage

TR Ch EXRIEDE BIZTILA Y MR E L
EAEZ(TOT LY TW3

Horneous (Hard) EIEEL (%)

Endosperm (%)

Measures the percent of the endosperm that is horneous
or hard within a range from 70 — 100%

BWIEELDENEZ70~100%DEHE A THRIET 5

The higher the value, the harder the corn kernel
SUMEX., FOEQOODHABN EEFRT

< 85% > 85%
Good for wet millers and Good for dry millers and
feeders alkaline cookers

Ty hIYUTEELENH FSASYVITEEL
A—H—ITHEY] TILAY) ERE(EY)



Horneous (Hard) Endosperm (%)

BE A2 (%)

U . S . Ag g reg ate " 8 5% ) Export ;E;L\g%;;réﬂﬁAverage
*%E'I' : 85% Northabet ” 8 i (
4

* Average higher than the 5YA (83%) " 86‘_ )
_ 85
T19{EIZ5YA (83%)% L S -
! Southern /
s oy
2022 f"‘ﬁﬁ*ﬁ L
w2023 '; f
m 2024 < i -
84 85 85 85
82 82 81 81 81 81 81
79 79
™
o
00 06 O 2.7 “ 13.7
<75.0  75.0.79.9 80.0-84.9 85.0-89.9 >90.0 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Percent of Samples by Crop Year ®E#MEEANY > TL0EE Historical Aggregate by Crop Year BWMEEIS£HO#R



Mycotoxins
R4 =1 2= T

Aflatoxin,
Deoxynivalenol (DON or Vomitoxin)
Fumonisin
Ochratoxin A

Trichothecenes (T-2)
and Zearalenone

T2 hxY
TAXL =L/ —IL(DONFEIFERI FFP V)
TJE=SY
T35 XD UA
)Tt (T-2)
€75L/ >

U.S. GRAINS
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Mycotoxin Testing

<4 3a XU

» Corn Harvest Quality Report shows ONLY the frequency of detection in harvest samples

FOEOIMREFRFGE LF— FTIE, IWERY VTN BESNSEEDHN RTINS

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

FOEOIMREFZE LA— MEREESHE FVEQIVITIAI MR UNRET EINE D
AEREFEZEDLAILZTFAT HHLD T

« Targeting a minimum of 25% of collected samples, the same as in 2023 and 2022 (Target of
180 samples)

2023F H L U2022F LRk, I ESN=9 > TILORIMNBED25%IZHRERF 1T > F-(xt R 151804
> 7I)

« The Corn Harvest Quality Report contains the results from 180 samples.
FOEODMRERFBE LA— FZIE, 180D U TILhoFon-HERENRE NS



FDA

FGIS
Lower Conformance

Aflatoxin
Action Levels

7275 bET R
2097

Key Aflatoxin Levels (ppb)

FE7I75 X2 LA (ppb)

Limit
{EZEHLERE FRE

Level established by FGIS to indicate a detectable level of aflatoxin
7723 bR UDBHAIEELANILERT =OICFGISHERET 5 LRI

Dairy animals, pets, immature animals and unknown destinations

AE. Ry b HFEDY. REFH

Breeding beef cattle, breeding swine and mature poultry

KERYF, RERSLIUME LE-REBH

Finishing swine (2100 pounds)

H EIFER (=100 7R F)

Finishing
beef cattle

tEIFRS

I \

0 50 100 150 200 250 300
Parts per Billion (PPB) 10{E5r M1 (PPB)



Aflatoxin Testing Results (ppb)

775 X2 UEREBRER(ppb)

Percentage of samples with
no detectable levels of aflatoxin in 2024
was 91.7%

BRHFABELRNIILDT7 IS bXOVEEER
L2024 F DY > TILIF1.7%

98.9% of samples tested below the FDA
action level of 20.0 ppb

98.9%MNDRER X Z Y > TILAFDARGI L N
JL®D20.0 ppbZ T [E S

Growing season conditions not conducive
to aflatoxin development in most areas

EBHDEMICE>TT TS FES UhE
£ LT 1o S EEE A ERD

<5.0

91.7

5.0-9.9 10.0-20.0

Percent of Samples by Crop Year

FMEERNY > TILDEE

0.6

<~

>20.0



Aflatoxin Testing Results (ppb)

7235 Fx P UERBRIER (ppb)
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Key DON Levels (ppm)

FETAXIZ/INNL/—=ILDLAR)L(ppm)

(0}
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Level established by FGIS to indicate a detectable level of DON

0.5 _ . . _ .-
TAXOZNL/ —IILOBRHATEELRILETRT =HICFGISHRTET 5 LA
~ 50 Swine, £50% of diet
R, ¥ D50%LLTF
5 0 All other animals not otherwise listed, <40% of diet

HICEESE LMD T R TOEY. FFDI0%LLT

Ruminating beef and dairy cattle older than four

10 0 months
' RE%MEEL. £R4NBEBI-A%E - U4

FDA
DON
Advisory Levels
ILEIE L)L

FAX =N/ —

10.0 Chickens, <50% of diet
. J .
5. SIND50%LT

0.0 2.0 4.0 6.0 8.0 10.0
Parts per Million BA D1



DON (Vomitoxin) Testing Results (ppm)

TAEX =L/ —L(RE X2 V) RABER(ppm)

Percentage of samples below 1.5
ppm (93.9%) similar to 2023 and
2022.

1.5 ppmEFDH > TILDENE

93.9

(93.9%)[$20235F &5 & V20225 & 2022
ZIER C. = 2023
m 2024

98.9% of samples did not exceed the
FDA advisory level for DON of 5.0

ppm

H 2 TILDI8.I%IXTA X =/ L
/ —ILOFDAENE L ANJL(5.0 ppm) % .
@5 7‘;75\ > t- <1.5 1.5-5.0 >5.0
Percent of Samples by Crop Year
SMEERNY L TILDOEE

<
1o

1.1

>0 0.6 0.0




DON (Vomitoxin) Testing Results (ppm)

FTAELZNL/ —IL(RE b XD V) RBRER (ppm)

100 1.1 . 1.1
90 14.1 ' R >0
80
70
60
SO 06.5 I 00- O 98.9 0gi0 94.4 93.4 93.9
40 85.9
30
20
10

0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

98.3
96.1 91.2

SMEERY O TILDEE

Percent of Samples by Crop Year

Crop Year BUYEE
m<15 1.5-5.0 >5.0



Key Fumonisin Levels (ppm)

In
FEIE=_VD LA (ppm)

(O]
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= S
DeE m
(DS.E =
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0.5 Level established by FGIS to indicate a detectable level of fumonisin
: TEZVVDBRHAIBELARIVETRT =HITFGISHREET S LA

5 0 Equids and rabbits, £20% of diet
a DIEBLUVIYF, FAHD20%LUT

10.0 All other animals’ not otherwise listed, <50% of diet
: HICERENGMEDTRTOEY'. FAFHD50%LLT

N 20.0 Swine and catfish, <50% of diet
- 8w ¢ . BELUFT X, fAHD50%UT
0SS N
L3598 m 30.0 Breeding ruminants and breeding poultry, <50% of diet
©7 m

REARSHVE LUVRERAREE. FHD50%LT

60.0 Ruminants >three months old for slaughter, <50% of diet
. H#3INAZBASERAREESY. RAMD50%LT
Poultry slaughter, £50% of diet
-~ 100.0 BRAREBHE. FAHD50%LT
| x x x I \
0.0 20.0 40.0 60.0 80.0 100.0

Does not include mink. 12 4 £ &40, Parts per Million B/A 701



Fumonisin Testing Results (ppm)

2= URBRER (ppm)

Percentage of samples below 5.0
ppm (97.2%) slightly lower than
2023 and 2022

5.0 ppmEimDHY > TILDEE

97.2

(97.2%) (220234 £ 20224 £ ¥ o
MZTMES = 2024
— ™~ o
11 17 ~ 00 00 00 00 o
50-99  100-300  >30.0

Percent of Samples by Crop Year
BYEERNY > TILDOEE



Fumonisin Testing Results (ppm)

2= URBEER (ppm)
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Ochratoxin A Testing Results (ppb)

95 XL OAREBREE R (ppb)

Fifth year of Ochratoxin A testing
05 2 UAREBRDSFH

98.9

98.9% of samples below 5.0 ppb = 2022
(European Commission's established = 2023
maximum level for Ochratoxin A = 2024

In raw cereals.)

98.9% MDY > T )LHY5.0 ppbKiii
(FRMEFEENED-RIMIE
NICEENDFT IV Z FFDAD o oo 00 06

= E T T
R AE) <5.0 5.0-10.0 >10.0
Percent of Samples by Crop Year
BYEERNY > TILDOEE
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T-2 Testing Results (ppm)

T-25ER %S R (ppm)

Fifth year of T-2 testing
T-25 5% D 54F B

100.0

100% of samples

2022
below 1.5 ppm :2023
100%MD Y > T ILHY.5 ppmEK i m 2024
o o
0.0 0.0 o 0.0 0.0 o
<15 | 1.5-5.0 | >5.0

Percent of Samples by Crop Year
BYEERNY > TILDOEE



Zearalenone Testing Results (ppm)

75 L/ UEEBRER(ppm)

Fifth year of Zearalenone testing
75 L/ URERDSEH

100.0

100% of samples below 1.5 ppm = 2022
100%MD > T ILHY1.5 ppmK i .2822
[
- -
0.0 0.0 o 0.0 0.0 o
<15 | 1.5-5.0 | >5.0

Percent of Samples by Crop Year
BYEERNY > TILDOEE



Other Components of the
Corn Harvest Quality Report
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Other Components of the Report
LR— FO{DRAE

\ U.S. GRAINS Quality Test Results
—— BB R

Crop and Weather Conditions

e ~ Testing Analysis Methods
comaiar i s BBROTE

QUALITY REPORT

Historical Perspective
R DR




Harvest Report: Conclusions

INEELR—F : £&EOH

« 2024 harvest samples were, on average, good with 89.2% of samples grading No. 1 or better, compared
to 88.0% in 2023 and 81.5% in 2022.

2024 F DURFERF Y > TILIE, #4a. No. 1EH{RULEDH 2 TILD8I.2% M TR Eahi=h., CDE
X, 2023F TI1£88.0%. 2022F TI%81.5%7= > 7=,

« Averages for Test Weight, 100-Kernel Weight, and Kernel Volume were all the highest or tied for the
highest values observed in the report’s 14-year history, reflecting growing and harvesting conditions.

AHE. ANELSSUBRNBEROTHEIIAT, £EXHLNERGZRRL THRESD14FDE
BOHRTHEREFEFINAETOREELEATNS,

« BCFM and Total Damage were lower than the 5YA.
BCFM & #4815 135YAZ TR 2 TLV5,

* Average Moisture tied 2012 for the lowest average in the history of the report.
KASEOFEHEIHREEL LRIELZST2012F LHA TS,

* The growing season was not conducive to mycotoxin development in most areas.
AEHITTAA T UNEELOT K Qo MgIKIEFEA ELRLY,



Building a Tradition
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Corn Harvest Quality Report
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U.S. Corn Production
Supply & Demand
Outlook

X(XEEF)EOOY
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U.S. Production and Yield

KEEEES X UHI

o 384. 8371 1 3815 ©°2/384.6
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H#1 . USDA NASS KEEFDEOQOOVEEEBRAA—FILEY) *Projected *F Al



U.S. Production and Yield

KEEEES X UHI
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U.S. Production by State

REMA L EE

100

Corn Production (mmt)
rYEAQSEERBERA—RMLEY)

- N W B 01 OO N 00 ©

O O O O O O O O O

o

Source: USDA NASS
HE# : USDA NASS

Crop Year

stk

3
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Sampled States
H > FILEREUM

= 2023
5859 m 2024*

SD Wi

*Projected
hnigs:!



Surveyed State Production (MMT)

BRENEMANEEEBRA—FILEY)

oo 2023 2024* MMT  Fereent  Acres Ylel
inols. 5782 5897 115 2.0%

ndana_ 2738 2686 (052)  19%

lowa 6408 6682 274  43%

fansas 1557 2033 476 306% e o
fentucky 713 585 (127)  -179%

Minnesota 3844 3556  (288)  -75%

TGreen indicates 2024 is higher than in 2023;

Viissour 1426 1507 081 5.7% _ — red indicates 2024 is lower than in 2023;

T —— bar height indicates the relative amount.

#2952 9 4392 4780 3.88 8.8% *Projected

North Dakota H&(32024 FEN2023F L YW EZRT

/—zgay 1380138003 D% (320242023 & YIEN T £ & RS
i \—DE S FEREE R

Ohio 1710 1490  (220)  -12.9% NTORSEEARERS

South Dakot

ﬂ-?;Jx @gg a 2170 2218 0.48 2.2%

Wi i :

1 lrSQJOQS:llrLt/y 1404 1352 (0.52) 37% Source: USDA NASS

H# - USDA NASS

malsts 38967 38464 (502)  -1.3%



U.S. Production and Use

AKEEEESLUVHEE

(o
3 S
. N
@ N\ 140 1 Marketing Year
= 5 120 - HiREE
L =~
= _IL 100 - m 20/21
=% 80 - m21/22
=3 60 - = 22/23
=" 40 - 23/24
20 - m 24/25*
0 A
Food, Seed, Ethanol & Feed and
Other Non-ethanol Co-products Residual Use
Ind. Use
Source: USDA NASS X, BT, oI T4/ —)L8& g4 - 20t .
Hig# - USDA NASS J LS DELEES BHEEY) HEE A

*Projeéted



U.S. Domestic Corn Use

K B

AR FYEOaOSEHERE
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Source: USDA NASS
Hi B : USDA NASS

Million Metric Tons

BAA—hkILEY

183.27

Food, Feed and Other
BF. fAf - 2D

Alcohol for Fuel Use
MERT7ILO—)L

138.44
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U.S. Production and Disappearance

AEEEE. HRE

?5. Marketing Year
450 - 3 o iR
400 - ™ —
g _2 200 | © m21/22
5 ] m22/23
= 250 - 23/24
E ’L 200 - m 24/25*
2 r 150 - @
=M 100 - ' o
50 - =
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Production Total Exports Ending Stocks
Domestic Use
Source: USDA NASS fES ERNBRHEHESE HhE HRTEE *Projected

tHi#2 : USDANASS *¥ Al



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

KEEFVEAIODUBELHEEDF L OH(F — MILEL)

19/20 20/21 21/22 22/23 23/24 24/25*
Acreage (million hectares) EE(EAANY 4—IL)
Planted {E{tEf& 36.33 36.72 37.77 35.71 38.30 36.72
Harvested UIXFEME#E 32.79 33.27 34.41 31.86 35.02 33.49
Yield (metric ton/hectare) BUR(A— kL k2N Z—)L) 10.51 10.75 11.09 10.88 11.12 11.49

In Millions of Metric Tons BJAFX—F/L >
Supply (million metric tons) {##B(EHAA—FIL L)

Beginning Stocks HAE#EE 56.82 50.91 31.36 34.97 34.55 44.72
Production 4£EE 344.65 357.82 381.47 346.74 389.67 384.64
Imports  #IAE 1.06 0.62 0.62 0.98 0.72 0.64
Total Supply ##ticE 402.54 409.35 413.44 382.70 424 .94 430.00

Usage (million metric tons) HEEB(BAA—FILEFY)
Food, seed, other non-ethanol ind. use

BH. BT, thoT 42/ —ILUSNDEXEEE 36.31 36.55 36.49 35.10 35.33 35.31
Ethanol and co-products T % / —)L - fEY 123.37 127.71 135.13 131.48 139.15 138.44
Feed and residual #i¥} - Z D1th 146.78 143.96 144.04 139.35 147.50 147.96
Exports #iHHE 45.18 69.78 62.80 42.22 58.23 59.06
Total Use #&i4ER 351.62 377.99 378.47 348.15 380.23 380.76
Ending Stocks $i5K7EEE 50.91 31.36 34.97 34.55 44.72 49.23
Average farm price (dollar per metric tonft)
5 RigHEMEAR( FILIA— RIL k1) 140.15 178.34 236.21 257.47 179.13 161.41

*Projected *F
TThe average farm price for 24/25 based on WASDE November projected price

' 24/250) T+ £2 52 HH 25 44% (XWASDE 11 5 0 B BI{fi& = 25 < H# . USDA WASDE. 2024411 A Source: USDA WASDE, November 2024



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

KEEFVEAISOHRBELHEED T & O(FHEL)

19/20 20/21 21/22 22/23 23/24 24/25*
Acreage (million acres) HiE(EBAI—H—)
Planted {E{tmE#& 89.7 90.7 93.3 88.2 94.6 90.7
Harvested UINFEMET&E 81.0 82.2 85.0 78.7 86.5 82.7
Yield (bushels per acre) BIR(T v z)L/IT—HhH—) 167.5 171.4 176.7 173.4 177.3 183.1

In Millions of Bushels 5.5 7w &z /L
Supply (million bushels) ##EEAFT v TI)

Beginning Stocks HiE1E/E 2,237 2,004 1,235 1,377 1,360 1,760
Production 4£E& 13,568 14,087 15,018 13,651 15,341 15,143
Imports i A S 42 24 24 39 28 25
Total Supply #LHRE 15,847 16,115 16,277 15,066 16,729 16,928

Usage (million bushels) JE&2E(HAT v xIl)
Food, seed, other non-ethanol ind. use

BH. BEF. oI 2/ —ILUNDEXEEE 1,429 1,439 1,437 1,382 1,391 1,390
Ethanol and co-products T4/ —JL - GtEY 4,857 5,028 5,320 5,176 5,478 5,450
Feed and residual #7¥l - ZDh 5,778 5,667 5,671 5,486 5,807 5,825
Exports #iHE 1,778 2,747 2,472 1,662 2,292 2,325
Total Use #HEE 13,843 14,881 14,900 13,706 14,469 14,990
Ending Stocks HI7EE 2,004 1,235 1,377 1,360 1,760 1,938
Average farm price (dollar per bushelt)
EHRIGHEMEE(FILIT Y S L) 3.56 4.53 6.00 6.54 4.55 4.10

*Projected i :
TThe average farm price for 24/25 based on WASDE November projected price
124250 F 1 B R H =l 4& (XWASDE 11 A O FBIE&IZE D<K H# . USDAWASDE, 2024%11A Source: USDA WASDE, November 2024



How Does U.S. Grain Move?

KEEFMEIED K S ICHBENT HH?
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z 8n-FarmEIStorage Bulk Purchaser '
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Testing Analysis
Methods

BRI ITIE




Test Weight (Ib/bu or kg/hl)

BREMRYFITySzIVFEREXXTOQTSLING Ry FIL)

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. D4 VFREA—TYI V(215042 KA U F) - T=OICUELBRYMODREDIEIEZETH S,
REEZIMNYEOQOOVEREED-ODOFGISAKXKXERBO—EBTH 5B,

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).

ERTIE. POBREADAOD>TWVWASTA MOV TIZ, EOLAT—EDESITRESN=RIZANT, T
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Broken Corn & Foreign Material (%)

R AL & A R V(%)

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

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.

BCFMAB TIXEMZ12/644 VFOAALSDVEBBT TR TOYVES LV IDAZVOXEIZES FYEAILLUNADTRTOMENEEHTT 5, BCFM

DREFEE. HIBHEBARYMDRTICH T ENTES, Wik, BEIZE1264 4 VFOAALADZNEBBL. BEZ6/644 L FD5HBVOEREIEDITAT
DB LEEEND, BHEE6/641 FOAASBVNEBBT BT RTOMEL., BEZ12641 D FD5ABVOREICHES FYEOILLSNOHELVIETRTE
EYMEERT 5. BCFMIZHRBDEED/NN—E > FTHET 5,

/\ Sieve Size
12/64 inches
(0.476 cm)
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1264 1 U F
(0.476 cm)

Sieve Size
6/64 inches
(0.238 cm)
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Y4 X
6/644 »F

/\ (0.238 cm)
FM

*Measured as percent of weight *E=ZL%THAIE




Whole Kernels (%)

5T 2L (%)

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%.

REHMABTIE, 5055405 U—LE(THHEBCFM AEEATUEL) FHEDILE1 HT OB, BH. WBFLERTOHIHLTTY
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Whole kernels measures the percentage of BCFM-free :
kernels that are free of chips and pericarp damage. The two :
kernels indicated would not be considered whole kernels. :
I
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Total Damage and Heat Damage (%) Moisture (%)

“WIR1E & BRE(%) B & VKT EE(%)

Total damage is part of the FGIS Official U.S. Standards for Grain grading criteria.
RIBHEBNERBEDT-HOFGISAXKERED—HBTH 5,

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.

NEEZFSA L REFT HREBRIELEEN250T 5 LD, BCFMD AL, KRRMGHEEY D TILOFPICEERNGTONZBERICEYRRYT
5. BEDEBRBICETIIL—TAE—ILE, 370y b, EEICEIBEHEMEGHEIIRE D). BFEGH. BBGH. TRIBIGH.
A EBEGR. HhERYME. BRUBH. REAHE(FEHNK). 7 E(pink Epicoccum)s K UFHFEFERG ENH D, BBERTY L TILOKRE
GRHOEELL(/\—t> M) 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.

RBGITHRBEDI DDERT., BMEBHICERICLIEIZLVEREIVEBEDH IR OCTONToAEEFND, BMEGHIFINEEZRITS
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Moisture (%)

K7 EE(%)

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.
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Chemical Composition

e 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.

BUNVE, TUOTVELI VBT DERRFEBER—R%)TERNEBSHENRERSITIZE YRDT=, CORIMEEFHFLTIL
EREDADRREDHEGHEERZFAT S, YOTIVTEFNEZVNVE, MBIV T VT UVDEEZTAT H=0IC,
WKENLHAHIEFHAEICEET DAL OIRET S, cNEFFVEOAVZEHRRLGEWVWSINAETH 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).

BRUNYE, BB LUVT U TUDILFHEBERERIE. £HiAFoss Infratec 124138774V EBBIFE 2R(NIR)IZ & Y 550~6007 5 LD
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Stress Cracks (%)

ARLRY S Y9 (%)

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)

BAIE(Y 5 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.

BHEE, 1#EHE LE2REFZHREL, 012 ) TS LBMETHATHILEXREZAVTENEED,
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Kernel Volume (cm?3)

A BEHE(cm?d)

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 (g/cm?)

R DFHLE E (g/cm?3)

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%.
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Horneous (Hard) Endosperm (%)

B EEL(%)

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

E& =N X,

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.

COHBRTIE, BEASIEFITLI-bDEOQIHR2 XOTSLDAET L TILEL1,0005 5 LDORBEY VD TILIZINIFTLTIAA ML OO ETS=, 1705
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BEmHN L, ATV URBRAEL TS0 SLERY NI, 775 FX2Ua#AE L TEnviroLogix AQ 309 BG, TAF L =Z/\L/ —ILS#HAE L TAQ
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[FAQ 412 BGOEEHRERFv FEFERAL -,

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.

TAXRLZNL/—ILEBLUTEZD U OMBICZIEIKRGENE. 777 XD UOHBICITEERAKGE1)ZALV, MEYIEEnviroLogix QuickTox I ARENR k1) v
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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)

YA RXIU(RT)

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).

975 b2 UARBRICALSEnviroLogix AQ 113 BCGHDEET A v FORERFAIEK1.5ppbTH S, #7 F XL VAFEY
RBEHFIGI U Yy MUTSL)ZANTHEE 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).
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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.

75 L/ UHRIZAL S SHEnviroLogix AQ 412 BGEET R v FDEHBRRMEIXS0 ppbTH S, €7 T L/ VEERIF255
SLDOAEERMERAWNS, €73 L/ VK, EBITHEHROHEEZTST ) Yy MLOBREKISENLI-LDZEEY D TILICAL
THH LT,



Other Supplemental Slides
ZTDMDFERASA F




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

IRFERF KT 2 E (%) vs. INFERFLIEE (%)
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Harvest Moisture (%) vs. Export BCFM (%)

INFERF K 52 E (%) vs. HiHEFBCFM(%)

It is difficult to predict BCFM (%) observed in the Export
Cargo Report using quality factor results from the 18.0 50
Harvest Quality Report.
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Harvest Whole Kernels (%) vs. Export BCFM (%)

INFER ST H(%) vs. i EBCFM (%)
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Harvest Stress Cracks (%) vs. Export BCFM (%)

INERFERX LRI T Y9 (%) vs. mHFEBCFM (%)

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

INERFRA LRI S99 (%) vs. BEEFRANLVRI T Y9 (%)
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Harvest Moisture (%) vs. Stress Cracks (%)

INFEREDKSEE(%)vs. R FLRY S Y5 (%)

The Council has observed that Harvest Moisture (%) tends to impact Stress Cracks (%) in both the Harvest
and Export Cargo reports.
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While the 2024 crop’s harvest moisture was lower than the S5YA, stress cracks at harvest were similar to
the 5YA.
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Harvest Moisture (0/0) vs. Broken Kernels (0/0) (Inverse of Whole Kernels)

INFERF K DS E(%) vs. BIBFL(%) =esizon R HH)

The Council has observed that Harvest Moisture
(%) tends to impact the percentage of broken
kernels at harvest. This is likely due to:
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« Lower breakage created during harvest
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* Less handling and artificial drying
required to reduce moisture to levels
safe for storage
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