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Tools for Better Decision Making U.S. GRAINS
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v’ Evaluating trends and factors that
impact corn quality kVEOALDGREICEELEEZH1E
m&ET7IF—7 I 5

v'Annual Series:
Enhancing knowledge over time
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v Quality at export affected by many factors in the U.S. grain
marketing system
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v Corn Export Cargo Quality Report in March 2019 will report
U.S. corn quality from samples at export points
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Export Catchment Areas gECAs)
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Quality Factors Tested
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Grading Factors {77932 —
Test weight BRfEE
Broken corn/foreign material
=R IVELY)

Total damage #1515
Heat damage Z{E815

Moisture Ko EE

Physical Factors YIEHT 72—

Stress cracks AL RISy 5
Stress crack index

AL ROFYDIEIE

100-kernel weight BHLE

Kernel volume FxHiATE

True density EDZEE

Whole kernels 5St4& $i

Horneous (hard) endosperm fEREE]

Chemical Composition {t=F#ARR
Protein 2> /\J &

Starch TV

Oil ;M5

Mycotoxins ¥/ ak¥x Y
Aflatoxin 7275 kF Y
DON (Vomitoxin) T4 ¥ =/\L
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2018 Growing Conditions and

Impact on Crop Development
2018FEDAEB XU EAET~DEE

Average planting, but hot, more
precipitation in the vegetative phase

Ve 114 3 2572 8
E(ERMENSVEEY

Planted
et

e 2018
e «=2013-2017

4/7 4/14 4/21 4/28 5/4 5/12 5/19 5/27 6/2

Week
JE

Uniform fast crop development

EMORRIE—ELTERL

6/23 6/30 7/7 17/14 7k/21 7/28 8/4 8/11

Wet at pollination in West, dry in the East
(Gulf ECA), average to cool temperatures

PSR ZRD 2 ER. &R (HJLTECA) (X

BB, BIF A MELRUR

Silking _
LINxDy

2018
= =2013-2017

Wee
SE

Good pollination and early grain fill, with

generally minor leaf disease pressure

BRIz, REOER, 24MIC
EREDEHIT/IHELY

U.S. GRAINS

Warm, wet grain fill in Gulf ECA, fast harvest

progress slowed with October rains

71 ILIECAITEEN S RN B AL, INEDE
HILEMST2H10 A DR TEH

Harvest

INFE

2018
= «=2013-2017

9/16 9/22 9/29 10/6 10/1310/2010/27 11/3 11/10

Week

Good test weight,
hard endosperm, protein and oil
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v 2018/2019 Corn Harvest Quality Highlights
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Overall Grade Factors/ Chemical Physical Factors
Crop .. Moisture Composition IRE T H—
2 AR ER ST~/ (224 o P27
KNDEB=E
Good crop condition Test Weight _ Stress Cracks 0 :
(68% rated good or Higher SeEln Slightly Lower 99;E;S)Ao;;filj;t]oxm
excellent) and REETIEERS Same APLRYZ9 71 (e of 20 aels
> N\ /7 & 'b'b-F@é PP
record yields FUNTEIE 99.5%m
4o 68% AT BCFM 7Kk & Stress Crack Index - f s
RIFEAEMOSHA TR gjightly Lower BCFMIZ Slightly Lower T IFhF D
LA ETHELN D POTES S L RISy iEE FDA;E*“ l/p’\"’@
{ii) CREERAIINE ower BOFTES OppbEL T
Total Damage NS Kernel Volume
Harvest about 94% Slightly Lower TUIVIETES Similaur NO DON
SOMEIEE 26 6F =1 _ SR AT X (EIE R KE ab?ve ::D]:ASadwsory
Novempor 25, simirto.— pTES Siightt, Higher T Densiy Higher  FOABIALAILO
) . igntly BE0FEIXEES e S
2’?9%;%/1112553;?&; MLC:;\?vzjrre bﬁ:'ié Whole Kernels Similar 7'7]'5\)3/—/ \L/—JL
0JG
e SEBITES [=] so o (4 (F IXF) K HE nx+xt0O

Compared to the 5YA Compared to the 5YA Compared to the 5YA
BYAE D ELBS BYAE D ELER S5YAE D LB

*BYA = 2013-2017 crop years 2013F ~2017EDFHMEE



Test Results: Le

iitﬁﬁ*ﬁ% . d)nﬁ'ﬂﬂ U.S. GRAINS

— Range Contains
XX.X 1 Approximately 95.0%

of Total Samples
EHUTILDF5.0% N DEHICEEND

Range Contains
Approximately $966.7%
of Total Samples

@ XX.X YT ILDK66.TNCDEHICEFENSD
t———— U.S. Aggregate Average
KESE 1

mmm XXX —



| Test Weight (Ib/bu) BHE (2 K/Ty S xl) @usenans
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! Test Weight (kg/hl) BIEE (FOTSL/ANTRVY M) i NAINS
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Broken Corn and Foreigh Material (%)
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' Total Damage (%) $2IB(E (%)
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Moisture (%) IKDEE (%) U.S. GRAINS
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! Protein (Dry Basis %) 2 2 INV B (AN —RX %)

U.S. GRAINS

11.0
s 0.7 == 10.7
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100 == 10.1 gm0
9.0 —— . e
® 8.7
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/ Starch (Dry Basis %) ¥ 7 > (BN — R %) coal
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/ Ol (Dry Basis %) iH% (B2 — R %) S
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! Stress Cracks (%) A ML AT 5V 9 (%) oimci N
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Stress Crack Index (SCHA b L A7 5 Z18HE(SCI) (£ U5, GRAINS
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100-Kernel Weight (g) BHLE (g) U.S. GRAINS
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Kernel Volume (cm?3) AL (cm?3)

U.S. GRAINS
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Kernel True Density (8/cm3) BRRID B D EBE (g/cm3) U.S. GRAINS
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Whole Kernels (%) %2*‘1 (%) U.S. GRAINS
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' Horneous (Hard) Endosperm (%) TEIEZL (%) cSei

94

T92 — 0
A0

‘ ===89  ==m89 Tss Tss
86 — ———

22 @ 8 © 8 -

8 —
74 ij-l74

70

2013 2014 2015 2016 2017 2018 23



Grade Factors

and Moisture
EM779482—-¢L
KAESE
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Grades and Grade Requirements

%'ﬂ t %'m§1¢ U.S. GRAINS
Minimum Maximum Limits of Damaged

snme e Kemels BEHOBARSRIE

ke/hl ot

TS oy B, tewpmes efigs SOV
U.S. No. 1 56.0 7121 0.1 3.0 2.0
U.S. No. 2 54.0 69.5 0.2 5.0 3.0
U.S. No. 3 52.0 66.9 0.5 7.0 4.0
U.S. No. 4 49.0 063.1 1.0 10.0 5.0
U.S. No. b5 46.0 59.2 3.0 15.0 1.0




Grade Factors and Moisture

%M% 7PIOX—& Jkﬁ‘gi U.S. GRAINS

No. of Std.
Samples Avg. Dev. Min. Max.
H 7 )LER 1 ZERE =/ME S ONE]
Test Weigh tARF&E (Ib/bu) 618 58.4 1.20 52.3 62.1
Test Weight ZF&E (kg/hl) 618 75.1 1.54 6/7.3 79.9
BCFM (%) 618 0.7 0.51 0.0 7.5
Broken Corn FRiE %I (%) 0l8 0.b 0.33 0.0 3.6
Foreign Material 2% (%) 618 0.2 0.26 0.0 7.3
Total Damage #21&81% (%) 618 1.5 1.25 0.0 19.3
Heat Damage 241515 (%) 618 0.0 0.00 0.0 0.0



~

Test Welght - U.S. Units

DFEE — KEHEA

U.S. GRAINS

U.S. Aggregate: 58.4 Ib/bu

KEKET: 584K /Tyl ziL

» Average higher than 5YA (58.1 Ib/bu)
EIEILEYA(B8.1RU K/ Ty z)L) & L
» 90.3% No. 1 grade

|»

> Vavay
90.3% M 1ZE#k
2016
m 2017
m 2018 o
N~
N
o
o o @ ~
O 0 o O 0 o O 0 5 33
I T T _I
<49 49-51.9 52.53.9 54-55.9 56-57.9

Percent of Samples by Crop Year

SMEENY T IVREE

63.3

58.1 58.

Export Catchment Area Average

%60 H B e th 150 ST 15 418

Pacific
Northwest

KE 57.5 |

58.9 158.6 {
Southern /
e Rail
mEgEE o

f
frﬁlll/’t =

, 583 584 584

58.8

2011 2012 2013 2014 2015 2016 2017 2018

Historical Aggregate by Crop Year
S EERREHR
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Test Weight - Metric
BIEE — A—FILik

U.S. GRAINS

U.S. Aggregate: 75.1 kg/hl R o et Ao verage
REKF:75.1X07 S L/ATRIYRIL e

| HKEh R 74.0 [ ,,’
> Average higher than 5YA (74.8 kg/hl) | o ) |
FAEILEYA(T4.8F BT T L/~ IbIL) 75.8 75.4 {
£ A3 : /
4 Southern
> 90.3% No. 1 grad . e o /
o0 grade AR R A G'b,..-
90.3%H 1§k
2016 729 50 m o
w2017
m=2018 I
00 006 00 5 33
| <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
Percent of Samples by Crop Year Historical Aggregate by Crop Year

SMEENY T IVREE B FREARETHER



Broken Corn and Foreign Material*

Tlﬂi :]:E*ﬁ &E% U.S. GRAINS

Sieve Size
S5VDHAX
/ 12/64 inches
AF

/RA
(0.476 cm)
/\ Sieve Size
SBLNDHAX

FM

BC

6/64 inches
A2F
(0.238 cm)

FM

* Measured as % of weight E= tt% THIE
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Broken Corn and Foreigh Material

IR EEY (%)

U.S. GRAINS

U.S. Aggregate X [EI5&T: 0.7% o e s o

Pacific
> 95.3% No. 1 grade S E 0.8 / =
05.3%h 1 Z K DLy 7
> Average slightly lower than 5YA (0.8%) 0.7 0.7 {

-

EHEILSYA (0.8%)24 T HIZTEIS | /

= ﬁ%ﬁﬁﬂGm

|¢

>N

Ty,
o

2016
w2017
m2018

0 S 19 0 o
97 33N 12 d 000 00 0O0e
. S— . . . . 2011 2012 2013 2014 2015 2016 2017 2018
2.01-3 3.014 4.01-5 5.01-7 >7
Percent of Samples by Crop Year Historical Aggregate by Crop Year
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Broken Corn F 184 (%)

U.S. GRAINS

U.S. Aggregate K[E%£:t: 0.5%

» Average slightly lower than 5YA (0.6%)
FHEILEYA0.6%)EHT HIZTFES

L 4

52.1

2016
w2017
m 2018

0-0.49 0.5-0.99 1-1.49 1.5-1.99 2-2.49

Percent of Samples by Crop Year

SMEENY T IVREE

Export Catchment Area Average

a0 EH 0 St S 1) (B

Ririd , |
K E hFEH 0.6 c =
05 05 ¢
Southern '
- R?il v Gulf /
fﬁnﬁﬁiﬁ%ﬁ] !o !147"‘ o
0.8

0.7 0.7
0.6 0.6 0.6
I I I I 0.5 I 0.5

2011 2012 2013 2014 2015 2016 2017 2018

Historical Aggregate by Crop Year
S EERREHR
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ZY) (%)

Foreigh Material

U.S. GRAINS

U.S. Aggregate K E£:t: 0.2%

» Average same as 5YA (0.2%)
E B [L5YA(0.2%) & Rl 7K #E

» 90.6% contained less than 0.5% FM

|¢

90.6% D EMEE=D0.5%FKH
©
o
(o7}
2016
m2017
m 2018
by - © o =
5 1 2 W O 0 o O 0 o 0O 1 o
0-0.49 0.5-0.99 | 1-1.49 | 1.5-1.99 | 2-2.49 | 22.5 |

Percent of Samples by Crop Year

SMEENY T IVREE

Export Catchment Area Average

a0 EH 0 St S 1) (B

Northwest
KE P EEHE 0.2 ‘ 3
-
4
02 02 |
Southern /
e Rail
rIEpekiEE  Culf o

HIL
fr

IR

2011 2012 2013 2014 2015 2016 2017 2018

Historical Aggregate by Crop Year
S EERREHR
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. Total Damage and Heat Damage
w18 1E S E8 15 (%)

U.S. GRAINS

U.S. Aggregate KEKE: 1.5% Export Catcment Arca fvrag

» Average lower than 5YA (1.6%) pacific |
EHE(IEYA(1.6%) ZF T [ES K E h F R 0.9 | =
P 7
» 89.2% No. 1 grade 7% 4 a (J
89.2%h 1 _ A ‘;
» Zero heat damage ~ soytrom
féf&:]ﬁ{% Gl | “Bi%:t_’ﬁlﬂ Gulf 731»7
>
(o 0]
2016
w2017 I
19 4 1 @1 4 1 o 2 06 00 o
0-3 3.01-5 | 5.01-7 | 7.01-10 | 10.01-15 | >15 | 2011 2012 2013 2014 2015 2016 2017 2018
Percent of Samples by Crop Year Historical Aggregate by Crop Year 33
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Moisture /K& = (%) U.S. GRAINS

U.S. Aggregate K[E 5 5T: 16.0% Export Catcment Arca fvrag

> Average lower than 5YA (16.5%) N T : !
T 19{EIX5YA (16.5%)% FES KEEES 16§ #
» Lower percentage high moisture (>17.0%) 15.5 16.1 {
KAEE (>17.0%)NE LB DI & IZEL | 5. /
- “rsréae;'aﬂa cur
17.3»4n
<11 | 11.01-13 13.01-15 15.01-17 17.01-19 19.01-21 21.01-25 2011 2012 2013 2014 2015 2016 2017 2018
Percent of Samples by Crop Year Historical Aggregate by Crop Year 34
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Chemical Composition
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Chemical Composition

1b%‘-,ﬁﬂﬁk U.S. GRAINS

* Important for poultry 2 Genetics, weather,
and livestock feedin - crop yields, and
REH- REHROHEMRICEE B available nitrogen
Protein * Supplies essential § during t/hﬁe growing season
B I8 amino acids Z EIGHE ., Xz, 1=,
1\ WRT S/ itia = BN REER

Important for wet millers and
dry-grind ethanol

Starch rl_r;anu1|iacturer78ﬁ%%g__wﬁ
_\\s O\ I\\J EIJ‘\/ » sl
e J 54219/—)»%%(:(1%%

Genetics, weather,
and crop yields

EIEHE., X%, L=

235

21

Important by-product

>
O
©
(5]
o
c
()
-
Y—
=

of wet and dry milling, S
oil DTN/ RSAZ) T DERER
! 2l Y
H R - Essential feed component

AN AT R 75 88 %4 IR



Chemical Composition U.S. GRAINS

{EZ2HE X

No. of Std.
Samples Avg. Dev. Min. Max.
HUTJIILE  FEHiE TERE =/IME =AIE

Protein (Dry Basis %)
B IR G (B A —2 ) 618 8.5 0.53 0.6 11.9
Starch (Dry Basis %)
=, (B R —R) 618 2.5 0.62 68.9 4.6
oil (Dry Basis %) 618 4.0 0.22 3.3 5.2

A5 (F2PN—R)
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Protein’®>/ {7’5 U.S. GRAINS
Dry Basis EZ¥IN—RX %

U.S. Aggregate KE%E5t: 8.5% T

Pacific
> Average same as 5YA S e 2.6 / =
TIE(XEYAE R K HE o ¢ ff
> Higher percentage with <8% protein 88 83 {
BONDENBUEKBDFRADENEN T , 5. ‘/
LY i ﬁ“ﬂﬁi’é?ﬁ cur
8.7

fr'“’

©
2 -
O 0o 01 17
' ' — 2011 2012 2013 2014 2015 2016 2017 2018
6-5.99 6-6.99 7-7.99 8-8.99 9-9.99 10-10.99 11-13
Percent of Samples by Crop Year Historical Aggregate by Crop Year 38
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StarchT> 7>

(Dry Basis EZ¥)N—X %)

U.S. GRAINS

U.S. Aggregate K [EfE:T: 72.5%

> Similar to 2017 and 2016
20174 20164 (L [El 7k #E

> Gulf ECA tends to have highest average starch

AILITECAD TUTUEHEIXFRLEILMER ZH

10
0O 1 o 3 0]
r I . .
0-69.99 70-70.99 71-71.99 72-72.99 73-73.99 74-74.99 >75

Percent of Samples by Crop Year

SMEENY T IVREE

Export Catchment Area Average

%60 H B e th 150 ST 15 418

Pacific
Northwest

KEhaEp 72.4 ‘

72.3 72.7 {

Sogthfrn /
— Gulf
ﬁ“ﬂﬁiﬁﬁ )b o

73.5 73.5 736

lillliii

2011 2012 2013 2014 2015 2016 2017 2018

Historical Aggregate by Crop Year
S EERREHR
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Oil ;i47 (Dry Basis EZ I N—X %) U.S. GRAINS

U.S. Aggregate KEE5t: 4.0% T

Pacific
> Only 2017 had higher average oil S e G | =
2017 FEDH D7 FEZ EBI>TULV: ' andi)
> Consistent averages across ECAs 4.0 4.0 {
ECAZKRD EHE LR KZE
- s
o ﬁi*ﬂiﬁu’ﬂ S e
2016
w2017
m 2018
3.7
i
-
o o ™
O 0O 0 O @ 13 67 19 0O 1 o
| <2.75 | 2.75-3.24 | 3.25-3.74 3.75-4.24 4.25-4.74 | 24.75 | 2011 2012 2013 2014 2015 2016 2017 2018
Percent of Samples by Crop Year Historical Aggregate by Crop Year

40

SMEENY T IVREE B FREARETHER



Physical Factors
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\ ~ ., | U.S. GRAINS
/ I\ l7 f n : V@E& COUNCIL

Soft
Endosperm

ERHEEL

7

Horneous
or Hard

Endosperm
AETELE-ITREIEEL

Pericarp
B

Source i #: Adapted from )
Corn Refiners Association, Tip Cap — _
2011 ER 42




\~ Phy3|cal Factors %EE’J7 7 9 T /77 U.S. GRAINS

. Overview =

Related to processing
characteristics,

storability and Horneous
Stress cracks i
ZRL R “otentnal for breaka (hard)
7;“}7 NI 45, g_ endosperm
R FERLR 3.

BLOT SIS
ﬁgié

Stress cracks

index Whole kernels
AL R ST &I
D29 TEH Kernel weight,
volume,
and density
A EE., XA 43

. B



Physical Factors

%Em 7 7 9 - U.S. GRAINS
No. of Std.
Samples Avg. Dev. Min. Max.
UL T TERE ®=/NME 2 HXIE
RRE X559 (% 618 5 6 0 88
ARV 618 115 168 O 304
100-Kernel Weight B#LE (g) 618 35.07 2.84 23.860 45.88
Kernel Volume ZXRIEFE (cm?3) 618 0.28 0.02 0.19 0.36
True Density ED & E (g/cm?) 618 1.265 0.018 1.167 1.374
Whole Kernels SE£#i (%) 618 93.0 3.0 66.0 08.6
Horneous Endosperm W& ZEL (%) 618 881 3 72 02



Stress Cracks ALV AV S5v ¥ U.S. GRAINS

Stress Cracks (%) Stress Crack Index (SCI)
ARLRISYD (% AL RS TE1Z(SCI

» Internal cracks in the horneous (hard) > Indicates severity of stress cracking

endosperm ANVRISYIDIEEZTT
BWRIELRD I
» Measures single, double and multiple
» Most common cause is artificial stress cracks _ _
dryingExt— S ERE (LA TE 1R 1A 2K, 3SR ED RN RISy H%RIFE

» Range 0 - 500 (100 kernel sample)

» Impacts breakage susceptibility, 0~500D &EFE (FHEHTIL)

milling and alkaline cooking
BEEICKOMIELOT S IULY,
7 ILAY) I



Stress Crack Index

AbMVAY 7Y 714z (SCI)

— % kernels with —
1 stress crack
ARLRIS9IH
1KDHDEE

- x 4 .

— % kernels with
2 stress cracks
ARLRIZYIM
2AKDHDENE

L X 3 _

U.S. GRAINS

[ %kernelswith |

——

> 2 stress cracks
ARLRO599h

3RLLEDHIDEES

x B

[
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SCI 0)%’% U.S. GRAINS

All kernels All kernels All kernels All kernels have
have have have
stress cracks stress cracks stress cracks streis cracks
BRETIC BRIETIC BHIETIC BRETIC
ARLA DAL AR DAL R LD
77 7 ’77 vl 75 O%U ANLRIZYIHY

100 300 500

Example f5l: SC% =43%
SCI Calculation SCI & H
(4%32 x 1) + (19% x 3) + (20%° x 5) =

a: 4 kernels b: 19 kernels c: 20 kernels
4% 19%1 2041




Stress Cracks AL RAT597 (%) U.S. GRAINS

= = Export Catchment Area Aver
U.S. Aggregate Kk EEET: 5% B

Pacific
> Lower than 5YA (6%) S E - / =
5YA(6%)% F A3 AN
3 4 {
Sogthern / |
3 O mEgER S

9

0-4.99 5-9.99 10-14.99 15-19.99 220 2011 2012 2013 2014 2015 2016 2017 2018

Percent of Samples by Crop Year Historical Aggregate by Crop Year
BUEENY T ILHEE SWFEERIREHHER
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Stress Crack Index AL XI5y 4151E (SCI) U.S: GRAINS

U.S. Aggregate R [EI5R51: 11.5 O e

> Slightly lower than 5YA (14.4) Northwest
5YA(14.4)&EH T MTES AEFEE 180 2
" |
> Breakage susceptibility lower than 5YA 66 1027 4
LT SIEEYAZ TEIS ' ' ;
2 sogt £
% o e o
22.8
20.2

0-19.99 20-39.99 40-59.99 60-79.99 80-321 2011 2012 2013 2014 2015 2016 2017 2018
Percent of Samples by Crop Year Historical Aggregate by Crop Year

SMEENY T IVREE B FREARETHER
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5e‘rnel VEVeigbtz VquQe and Density S GRAINS
RN EE - RALSR - BE

100-Kernel Weight Kernel Volume True Density
gt S TR HEOEBE
HAE (@ (cm?) (g/cmd)

Indicates kernel size Kernel volume is True density reflects kernel hardnessE
which affects indicative of DEE ISR DIESETRT
3520)%;%!:%2%?‘6%&& grOWIHg andlthnS Higher density — harder kernels, less susceptible to
H A XDIEIE and genethS breakage, more desirable for dry milling and alkaline

: A REITERIR RS processing BEE — BULFHRAIXHEELIZKLDT
1 ggﬁrates BIETEDISES S KSASUL5OF LAY REISEL TS

LIRER =

Lower density - softer kernels, less at risk for
» Flaking grit yields in dry development of stress cracks if high temperature
milling drying is employed, good for wet milling and feed use
S= o=y, BEE — RoMOVRNEERIZEDRICAIN X
FSA2) 7 TIEIL— ~ ; ;
74 EJ % 55y PERIYIZKNDTH TV T OEE AR
JDIR= [SELTLS



100-Kernel Weight B4 E (g) U.S. GRAINS

U.S. Aggregate >K[E|5RaT: 35.07 g s

Pacific
Northwest ,
> Average above 5YA (34.61 g) K E ch g Es 3297 ‘ )
FH{EIE5YA34.61 g)z L[5 ) & 2
> Lower percentage of heavy kernels (235 g) 35.59 35.74 ¢
BVEHI(35 gl L)DEIEHMELS /
Rail
iy aR e ym  Gulf
rEREA S
o 10 )
0O 0Ooe 000 3 O 0o
| 15-19.9 | 20-24.9 | 25-29.9 30-34.9 35-39.9 40-44.9 | 45-49.9 | 2011 2012 2013 2014 2015 2016 2017 2018
Percent of Samples by Crop Year Historical Aggregate by Crop Year

51
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Kernel Volume FRL{A%E (cm?3) U.S. GRAINS

U.S. Aggregate K[E%ET: 0.28 cm3 ST
> Average same as 5YA (0.28 cm3) Northwest ,
LB ILEYA (0.28 cm3) & El /K #E KEI T 026 2
y f
» Higher percentage of small kernels (0.25 cm?3) 028 0.28 ;
INEULVERAL(0.25 cm3) D EI S AE LY ' '
Southern
< e ﬁ%ﬁ&lﬁfﬂ Guif /
3 - /"ﬁ e 0.29
2016
= 2017
m 2018

2
0
\-I

0.28 0.28
0.27 0.27 0.27 0.27
; 0.26
©
16 O 0 o l

S «e
O O e 0 O o 8 76
0.1-0.149 0.15-0.199 0.2-0.249 0.25-0.299 0.3-0.349 0.35-0.399 2011 2012 2013 2014 2015 2016 2017 2018
Percent of Samples by Crop Year Historical Aggregate by Crop Year 50

SMEENY T IVREE B FREARETHER



Kernel True Density & HD EDH E (g8/cm3) U5 RAINS

U.S. Aggregate R
KESRET: 1.265 g/cm?® s ,
> Average higher than 5YA (1.258 g/cm3) REHES 1257 | =
EHE(LSYA (1.258 g/cm3) & E[E]5 L ]
1.274 1.266 {
» Highest annual average since 2012 .
2012;_1,15#35:5'—,(,\::&—1’]1'5 Sogthfrn /

f—ﬁ“BiﬁL’ﬁlﬂ Gulf

HILZ
1.276

1.258 1.259

<1.2 1.2-1.224 12251249 1.25-1.274 1.2751.324 1.325-1.374 2011 2012 2013 2014 2015 2016 2017 2018
Percent of Samples by Crop Year Historical Aggregate by Crop Year

SMEENY T IVREE B FREARETHER
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Other Physical Properties

fth DPIEERIFFIE

U.S. GRAINS

Whole Kernel ST £ #1 (%)

Percentage of whole kernels of a
in 50 g sample
507 S LDYUTILEDELMDEE

“Broken Corn” in BCFM measures only kernel
size, not whether it is broken or whole
BCFMT D BB R | [EFXML DY A X D H % TE
L. BRI STEERNZTERELGLY

<90% >90%

More susceptible to Desirable, especially
storage molds and for alkaline cookers
breakage FZT7 LAY BRI
HREDICHE LEED ZFLL
W EEZITOTL

Horneous (Hard) Endosperm

R RE 2L (%)

Measures the percent of the endosperm that is
horneous or hard within a range from 70 -
100alue %
%EHE?’LO)%UQ’E70~100%@%’&@??'65&']%?‘

The higher the value, the hqrder the corn kernel
=UMEIX, FOEAQAINENCEEZTRT

<85% >85%
Good for wet millers and Good for dry millers
feeders\ and alkaline cookers
DIyhIYU T EEE RFSASY T EEET
E 4 A—H—I & Y] LAY ALIB K F (T E Y]



Whole Kernels 5T £ I (%) U.S. GRAINS

U.S. Aggregate K[E55T: 93.0% T
Pacific
> Average similar to 5YA (93.2%) S e 929 & 5
FHEILEYA (93.2%) & X Rl K #E pongs I f
> Little difference among ECAs across years 92.8 93.1 ‘
FEZLEDECAEDEWVLIFEAETL , /
. - mw&%m
3 9 4.9 95 2
II_I_I I I B I
<80 | 80-84.9 85-89.9 90-94.9 95-100 2011 2012 2013 2014 2015 2016 2017 2018
Percent of Samples by Crop Year Historical Aggregate by Crop Year

55
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Horneous (Hard) Endosperm f& R4 2, (%) U.S. GRAINS

2 4 = =1|. Xpor ment Area Aver
U.S. Aggregate K[E &5T: 81% Rl Satchment Atse Avorscs
» Same as SYA s |
5YA&IEJ7K$ KEPEE 81 ‘ ’;
> Little variation among the ECAs in 2018 Rty
2018F MECARID/NFYFKIFEAELL 82 81 .
> Average higher when true density is high | o ‘/
EOBEABNEEHELETS -
85 i'i{,ﬁ»?“‘
~ 84
© g
% 2016 82 82
=2017 81 81
m 2018
79 79
(o 0]
119 00 3 I I
0-74.9 75-79.9 80-84.9 85-89.9 00949 95100 2011 2012 2013 2014 2015 2016 2017 2018

Percent of Samples by Crop Year Historical Aggregate by Crop Year 56
BUEENY T ILHEE SWFEERIREHHER



Mycotoxins:

Aflatoxin and

DON (Vomitoxin)
vA4aAMFI
PI772bhF20L
FAXIZINL /=N

U.S. GRAINS

COUNCIL



Mycotoxin Testln

74: I\# nitgﬁ U.S. GRAINS

Corn Harvest Quality Report shows ONLY the frequency of detection in harvest
samples AUEOIRFERFIR B LA —FTIE, IRERY T ILM RSN DHEE
DHMREIND

Corn Harvest Quality Report does NOT predict the presence or levels of mycotoxins in
U.S. corn exports ~EOTRERF g B LA —MIREERHEFOEAIT(CTAD
P UNRREETOEINEINEIEZDLANILETFRT H5EH0D TIEEL

Tested a minimum of 25% of collected samples, same as in 2017 and 2016

20174 . 2016FE LAFR. FRESNT=H T IL DV 7E{EE25%FHER LT

Positive results if above Lower Conformance Level (LCL)
EZEMMLAN)IL(LCLIDR/MEZBA-HE EEELETS
Aflatoxin 7 72 kF&<,2: 5.0 ppb
DON TA4F< =/\L/—)L: 0.5 ppm

58



Aflatoxin Testing Results

7Tk //n't%ﬁ‘f‘*%

» Samples with no detectable levels of
aflatoxin similar to 2017 and 2016
2017 FE L2016 FEDRHAIEEL RNI)LD
TIShFX T oa8Fz WY TILIE
(XX R 7K 2

» 99.5% of samples tested below the
FDA Action Level of >20 ppb
HEER R YT ILD99.5%HFDAKE
HILARJILD20 ppbZETEIS

» Growing season conditions
not conducive to aflatoxin
BN TITRFDUFERESHEIZL
LNEHTF=-o1=

U.S. GRAINS

98.9

2016
2017
m 2018

© <) ©

98 98 1 1 ©@ 1 0 1 1 o

<5 ppb 25 ppb 210 ppb >20 ppb
& <10 ppb & <20 ppb

Percent of Samples by Crop Year

BUMEERNYTILRDOEE



Aflatoxin Testin

100

O ~N 0 ©
© O ©oO o

Percent of Samples (%)
YT ILFDEIE
= N W ] ol
o o o o (=]

o

Results

11
0.0
1.1
2011 2012 2013 2014 2015 2016 2017
Crop Year
BUYEE
m <5 ppb 25 ppb o = 210 ppb m >20 ppb

& <10 ppb & <20 ppb

U.S. GRAINS

o909
Y=

98.9

2018
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DON (Vomitoxin) Testing Results

— N o o o N U.S. GRAINS
TAEXRZNL/ =L RSFFDV)EHERER
» Percentage of samples below 0.5
ppm lower than in 2017 but higher
than in 2016 g
0.5ppmEEmH T ILDE|E (L2017 ~
FxTFESH2016F% LMD 2016
. 2017
» No incidences of DON exceeding the 2018

FDA Advisory levels

FDABIESLARN)LAE LD

BTAFZ

INL/—ILDRESEITEL

» Significantly fewer samples
exceeding 2 ppm than 2016, similar
to last year

2ppm’é#_zéﬂ/7)wﬂ(i2016:-

7&7("’5'-

oY, RE£

E L X IXRIKEE

23.2

59 90 339.812000.0

<0.5 ppm 20.5 ppm 22 ppm & >5 ppm
& <2 ppm <5 ppm

Percent of Samples by Crop Year

BUMEERNYTILRDOEE



'/ DON (Vomitoxin) Testing Results
TAFDZNL /=L ROV BAEBRE R

U.S. GRAINS

1.1 0.0 0.6 1.
100 0.0 s 0
13.0 : 9.4
90 19.8
20.2 25.0
< 80
Tn’ 33.3
o4O 70
Q_:‘
o
E g 60
N
< 50
=
EN 40
82
O
$+ 30 58.8
20
10
0
2011 2012 2013 2014 2015 2016 2017 2018
Crop Year
SMEE
H <0.5 ppm 20.5 ppm 22 ppm & H>5 ppm

62
& <2 ppm <5 ppm



Other Components of the
Corn Quality Report
b0 mBALE—-MD
D EE

U.S. GRAINS

COUNCIL




. Other Components of the Report

U.S. GRAINS

COUNCIL

U.S. GRAINS ROIEIIVAISSIER{ENVIE
e i H BRI R

rop and Weather Conditions

FRERREN

Survey and Statistical Analysis Methods

R BB XUt 7T E

o T esting Analysis Methods
2018/2019 [ = :

CORN H{\RVEST e AR ﬁitn% ﬁJ *ﬁ /i

QUALITY REPORT o AR

. . A
a Sl o A&
0 '
. b {
) 253 )
i %
= Wy ]
' \1
B- 1y i
oy : &3 W ¢

HH
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Harvest Report: Conclusions

”i*ﬁ l/?"f—lx : it&) U.S. GRAINS

e 2018 harvest samples were, on average, good with 93.9% of
samples grading No. 2 or better, compared to 95.1% in 2017 and

88.1% in 2016

2018FRFEHY T ILTIE., Bt 2FHLULEDH T ILD 93.9%
MR ESRT=-A., COEISIE2017E TIE95.1%., 2016 F Tl

88.1%71=>1=

* Favorable conditions during t

ne growing season promoted

photosynthesis and contributed to the highest yielding corn crop on

record £BFHAD BIFLGEHE

CRYUSERMEESN, BBk L. &

S0 EOOVINED—BIELGHT-
* Test weight, BCFM and damage were all better than the 5YA,

reflecting these favorable grow

in \
EiERIIEBYAKY BL. E&??‘Jéz’ﬁéﬂkiﬂ’é&ﬂﬂw’cmé o5

conditions BfEE.BCFMB KLV




Harvest Report: Conclusions (cont’d)

”i*ﬁ 7|_\ k-FE 8 (%JL%) U.S. GRAINS

* Generally favorable harvest conditions in September likely contributed to
moisture, stress cracks and stress crack index being slghtl y lower than 5YA

B5Z5<I39H DEFHINESZHENSTEL, ERICKSES=. ARLRITY
9 AL RISy 461X YAZ H T M T [El-T=

* Relatively high 100-kernel weights contributed to the highest average true

density since 2012 o
HEMEVEAENTFELTC012F UREEDEDFEEFELLESTZ

* Growing season was not conducive to aflatoxin development

REHIE7 IS UNFELELITKDRIETZoT-

* Higher prevalence of DON (Vomitoxin) in 2018 than in 2017 may be
attributed to wetter than usual weather conditions, but of 200% samples
were still lower than 5 ppm 2018&0)7'1'#*/ INL/— L (GRERFDY)
DEREERN2017Z2 LRS=-DIE., FIFLIYEZROUREEICKLHER
nah., TN TH100% DY T IS5 ppm%E F[Eo7=
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Building a Tradition

hﬁ%%(

Thank You! ‘
HUYHEeESZTETNWELE




SUPPLEMENTAL SLIDES
11 E 1R

U.S. Grains Council

2018/2019

Corn Harvest Quality Report77 X 1) 73
1Y R

2018/2019
boEAIPRERRALEA—F

@ U.S. GRAINS

COUNCIL
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U.S. Corn Production

Supply & Demand
Outlook

XEIhMEOOY
YE=. RRAEREL

@ U.S. GRAINS
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i U.S. Prodléction apd Yield
 RKEEEESSLUHY

U.S. GRAINS

12.0 - - 36.0
35.4 35.4 355

- 35.0

35.1
— .

- 34.5
33.5 - 340
33.1 335
32.7 - 33.0
- 32.5
- 32.0
- 31.5
l l 31.0

N “ 9

"19 ‘19 Q’Q

B R

© B

© o
| |

©
o
!

(M(—&4~H B) B BB Ky
(uoljjiw) pajsarleH Sa1e)o9H

Yield (mt/ha)
B (A—FJLb2 /NGB —)L)
00
o

~
=)

©
y % >
‘19 P T o
Crop Year X' EE

Source: USDA NASS Yield (mt/ha) mmHectares Harvested (mil) R (O
BUR(A—FILbo/AD5—)L) BRERBEEANIZ—I) *Projected Al
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\ ”S Production by State
- KREIMBEEE

100 -
90 -
80 -

70 - 64
58

60 -
50 -
40 -
30 -
20 -
10 -

Corn Production (mmt)

roEOOVEESE(BAA—RILLY)

17 12

6

IL IN 1A KS KY MN MO NE

AVIAM AVTAT7FW ZAFTTM ADFRMN FoByF—M SR2VEM XYM  RITZZXAM

Source: USDA NASS

U.S. GRAINS

COUNCIL

Crop Year M EE
w2017
m2018*

21

16 13

11

ND OH SD Wi

J=REARM ANAFN HOREIAZN D4R

71 .
*Projected T



Surveyed State Production (MMT)
J‘lﬁﬁ%ﬂlb‘ﬂi&a (AR bk2)

Difference  Relative % Change**ﬁm‘%ﬁ

State 2017 2018* MMT Percent Acres Yield

R—Eob [t mE
lllinois 4ys,«  55.9 57.9 2.0 3.5%

U.S. GRAINS

Indiana 1>5747+23.7 25.5 1.7 7.4%

lowa 7447 66.2 64.1 (2.1) -3.1%

Kansas a4z 17.4 16.8 (0.6) -3.4%

Kentucky 5.5 5.6 0.1 2.2%
TLRYR—

Minnesota 37.6 34.8 (2.8) -1.4%
SRVE

TGreen indicates 2018 is higher than 2017;
—— red indicates 2018 is lower than 2017;
bar height indicates the relative amount.

Missourizz—;, 14.0 12.3 1.7) -12.1%

(0)
NEREERE ot Aol S * R (420185 AR2017E LY EERL.
FRIFENCEETT,
- 0, & — = —
North Dakota 114 108  (0.6) -5.0% N—OESIEREHBETRT.

Ohio #/\a% 14.1 16.0 1.9 13.6%

*Projected ;I
South Dakota 18.7 20.9 2.2 11.6%

HHR5a43
Wisconsrbigx:y:/;LQQ 13.5 0.5 4.2% Source: USDA NASS
72
Total U.S, 3709 3715 0.6 0.2%
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 KEEEESLULNRE

180 140
140 -
120 - Crop Year
2 BWEE
22 100 -
23 114/15
- 80 _
=] H15/16
s 60 - 38 M16/17
S 40 - W17/18
20 - H18/19*
0 _

Food, Seed, ®#.7EF. Ethanol & TA)—L& Feed and

Other Non-ethanol T%/—JL Co-products 2 Residual Use fRFZDIFTh

: HEE
Source: USDA NASS Ind. Use fg;géi mEE *Projected: %



v U.S. Domestic Corn Use

U.S. GRAINS

 KEEMN Y EQIS KRR o

/

180 - 177

160 - 142 Crop Year
Ié,\:mo | BYEE
-% i120 - 114/15
E J&100 - W15/16
.e=3{§1 80 - W16/17
S 60 - w17/18

40 - H18/19*

20 -

0

Food, Feed and Other Alcohol for Fuel Use
Source: USDA NASS BH. fH. Toft EA7 V- *Projected Pl



U S. Productlon and Dlsappearance

U.S. GRAINS

COUNCIL

400 - 372 Crop Year
g 350 - 320 BMEE
2
oL 300 - 114/15
g + 250 - W15/16
F E: 200 - W16/17
= W17/18
= 150 -
H18/19*
100 - 62 45
50 -
0 _|
Production Total Exports Ending Stocks
EER Domestic Use HHE BAR7ERE

Source: USDA NASS BENYEE *Projecteds Al



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

U.S. GRAINS

ol ol
o B A—PMIVEN
14/15 15/16 16/17 17/18 18/19*
Acreage (million hectares) {E{fEE (B ANIZ—IL)
Planted k{1 Eifa 36.68 35.64 38.06 36.52 36.07
Harvested IR & @& 33.66 32.69 35.12 33.48 33.12
Yield (metric ton/hectare) BAUY (A—kJLr/AS5—)L) 10.73 10.57 10.96 11.09 11.23
In Millions of Metric Tons {7 : B AHX—FI/L,>
Supply (million metric tons) {338 (B A A—FILEY)
Beginning Stocks EARS £ & 31.29 43.97 4412 58.25 54.36
Production £ E & 361.09 345.51 384.78 370.96 371.52
Imports A2 0.80 1.72 1.45 0.91 1.14
Total Supply #& it 4 = 393.19 391.20 430.35 430.15 427.15
Usage (million metric tons) &= (B A A—KFILLY)
Food, seed, other non-ethanol ind. Use
BH BT . I8/ —ILUSNDEER 35.48 36.19 36.91 36.91 37.59
Ethanol and co-products T4 ./— )L - E ) 132.09 132.69 137.98 142.37 142.25
Feed and residual 87§1% M IFH 134.23 129.91 138.95 134.58 139.71
Exports #jHH £ 47.42 48.29 58.27 61.93 62.23
Total Use #45B S 349.22 347.07 372.10 375.76 381.78
Ending Stocks SR 7 [E 43.97 4412 58.25 54.36 45.24
Avg farm price ($/mt*) F 15 2 R H IS (K)L/A—RJLR2*) 145.66 142.12 132.28 132.28 127.95-155.50

*Projected tFarm prices are weighted averages based on volume of farm shipment. Average farm price for 18/19* based on WASDE December projected price

P=F3I

*ERHA TR SHATEICEINETYTHD, 18/19F BT R R HF K (LWASDELI2 A ) F B2 5<,

Source: USDA WASDE, December 2018




U.S. Corn Supply and Usage Summary - English Units
KEEMEQOIDD
MEESLVHEEF LY (HKEHNH)

U.S. GRAINS

14/15 15/16 16/17 17/18 18/19*
Acreage (million acres) {fE~tEmE(BAAIT—H—)
Planted &4} E & 90.6 88.0 94.0 90.2 89.1
Harvested IR F& Ei& 83.1 80.8 86.7 82.7 81.8
Yield (bushels/acre) B (T )L/ T—H—) 171.0 168.4 174.6 176.6 178.9
In Millions of Bushels & (/-5 57w, T)L
Supply (million bushels) #t#G € (HHT v TiL)
Beginning Stocks EARS £ & 1,232 1,731 1,737 2,293 2,140
Production 4 E& 14,216 13,602 15,148 14,604 14,626
Imports A2 32 68 57 36 45
Total Supply {4 S 15,479 15,401 16,942 16,934 16,816
Usage (million bushels) ;E&= (BA7 v /L)
Food, seed, other non-ethanol ind. Use
BH. . BF. I8/ -V DEER 1,397 1,425 1,453 1,453 1,480
Ethanol and co-products T4 ./—)L - 3 FE#) 5,200 5,224 5,432 5,605 5,600
Feed and residual &30 IFMEE 5,284 5,114 5,470 5,298 5,500
Exports @i & 1,867 1,901 2,294 2,438 2,450
Total Use {45 & = 13,748 13,664 14,649 14,793 15,030
Ending Stocks SR #&7E & 1,731 1,737 2,293 2,140 1,781
Avg farm price ($/bushel**) S 15 252 HH = E4& (KJL/ T v TIL) 3.70 3.61 3.36 3.36 3.25-3.95

*Projected tFarm prices are weighted averages based on volume of farm shipment. Average farm price for 18/19* based on WASDE December projected price
P=%H *ERHEEKNMHEITHEECESIONIEELNTHA . 18/19F HIF 15 52 HH & ZIWASDE12 B O F 8| E <.

Source: USDA WASDE, December 2018



