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\ Tools for Better Decision Making
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v’ Evaluating trends and factors that
impact corn quality FVEOALDREICHEESZ H1E
m&ET7IF—=e T 5

v'Annual Series:
Enhancing knowledge over time

BEMG BROMNRZRIETS

v’ Quality at export affected by many factors in the U.S. grain
marketing system

EHEDOMBIIRXERZRYHIE ATLDELD I 73—
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v Corn Export Cargo Quality Report in March 2018 will report
U.S. corn quality from samples at export points
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“Export Catchment Areas” (ECAS)
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Pacific
Northwest
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v Quality Factors Tested

U.S. GRAINS

 HBNRER 75 -

Grading Factors F#k 0795 — Molsture
Test weight BRi&E KAEE
Broken corn/foreign material Chemical
ﬁ&tiéftu/ E#g% i Composition
Oola amage w181z [ —)
Heat damage ZMES fesFa R .
Protein A /\J&
Physical Factors 13RI 72— Starch 72T
1 sthZ4\
Stress cracks/stress crack index Oil %
AL RS9/ ARL RISy Mycotoxins
100-kernel welétlb"t'Fjuii e =] & 2,
Kernel volume P ATE Aflatoxi
True density EDEE atgxms: .
Whole kernels St £ #i rITHF S
Horneous (hard) endosperm &L 3, DPN TAFV=
N\L/—)b




Percent/s—t>

2017 Growing Conditions and
Impact on Crop Development

201 7FEEBRRNEEBNDRZE

Mostly wet, warm spring, uneven
planting and emergence

U.S. GRAINS

Warm, mostly wet, slow

Cool, very extended harvest progress

SETHhZRMOENGE., (FfTE grain filling EMBELRhmNSL,
?E#'Glildi.)"é?ﬁ'@é mL<, ﬁﬂ';ﬁiﬁg LSEEUS Wﬁwiﬁﬁﬁfﬁhé
1 Planted o Silking 1 Harvest _
1 2 ~ = . 80
o Ye4t z P e LX) ol IINFE _
40 + 2017 % L ::gi;-zom %40 -
20 + = T20122006 2 g9 820 - - T

0 - } f f } } } |
6/23 6/30 7/71 7/14 7/21 7/28 8/4 8/11
Week B

0 - f f f f f } } |
9/16 9/22 9/29 10/6 10/13 10/20 10/27 11/3 11/10
Week &

4

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

¥

Good kernel weight, protein and

Large variation in crop
development at any given time

EDRRALEMDORERIZKE
BOoHHS

Good test weight, hard
endosperm and oil

FIRE, HE3L., M5 IERTF

oil concentration, with minor
disease pressure
BHEER. 3 /\VBERSD
SEEIBIFCHREEIDEN



2017/2018
\ . Corn Harvest Quality Highlights 77) U.S. GRAINS

COUNCIL
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Grade Factors/ ' Physical Factors
Overall Crop oist Chemlc_:gl y i
BT VR %7% —/ ComDOSItlon %ﬂ )
{23 R T7P5—
Good crop condition Test Weight Protein Stress Cracks 98.99
(66% rated good or Higher than 5YA _ Slightly lower 2% of samples
excellent)_ and record 5YA§J:IEI%) Sllghtly lower %F%%I%‘I‘J}g HoTILDI9E.9 %
: y|e|d6S60 . BCFM About the 3N 100-Kernel Weight and < FDA action level for
TEMIE RIF(OO%A R same as 5YA PO TES Kernel Volume aflatoxin of 20 ppb
WE[EETERLD BCFM Higher FDADT IShFT R i
_ EWHﬁ)?;‘_J:U _ syak XX B IK ZE Starch ﬁ*ﬁ%-%”%ﬁ#ﬁ SILAJLD20ppbEl T ol
RCEXET IR Total Damage Lower prer True Density §§,‘;‘(
8\?’Harvest about than 2016 and 5YA ToTY Similar NO samples Qﬂe
% complete as of wiaG T[E5 BEDEE above FDA advisory S
November 10, slightly 2016\¢t5YA€ E3ES H7EE level for DON of 5 ppm o g
behind the 5YA* FES oil WholeKemelsTE R pATAFU=/AL/— S
of 89% Moisture  Slightly Higher Horneous Endosperm ILEIEL AL D5ppm mtﬂ-
INF# (X118 108 A Higher than 5YA IPA Slightly lower é.l:lﬁl%’) Sg
THS3%5E T . BYA*D kA& ' FEREE B IVIEE Q9
89%F O TESB 5YA§'VD€J:IE|6 J:IE%) 'kbg?@%) I N
<
Compared to the 5YA Compared to the 5YA % <I::
BYAL DD L B5YA &0 LB % 6



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 Results: Comparison

N . 7| U.S. GRAINS
- SUBRIG R - LEE
Test Weight (lb/bu) Test Weight (kg/hl)
o BREGRVE/Tvi V) o BEEEOTSL/AYE—IL)
61.2 61.3 a8 -
60.6 T T 5 :
60.0 -T- | | 5 -T-'7SJ) I-T- -T-
® 534 5760 — S
20— . B . @ 749 @ 75.0 ® 75.2

\ \ —
56.0 :
¢ 55.3 L i 72.0 ‘ ‘ ‘
55.2 55.0 L 71.1 * 71.2 L 70.8

54.0

52.0 ' 68.0
2015 2016 2017 | 2015 2016 2017



. Test Results: Comparison (cont’'d)

 EERRER LB (B F)

BCFM (%) Total Damage 21815 (%)
3.0 ' 10.0
' === 9.3
s D 6 =26 90
7.0
2.0
- 60 =58 —ce
1.5 5.0
40
10 —— o 40
@ 08 @
@ 0.8 ® 0.7 o @ 26
05 —— o 16 @ 14 @ 13
= 0.2 == 0.2 =02 @ ==
0.0 . 0.0 . m=0.0

2015 2016 2017 2015 2016 2017



v Test Results: Comparison (cont’d)

 EUREER : LB (82)

Moisture XKn'& = (%)

24.0

m— 22.9
22.0

20.0 = (.2 === 20.6

18.0 —

@ 16.6

16.0 — @ 161 S

@ 15.7

140 ——
L 12.7 L 12.9 L 12.9

12.0

10.0

2015 2016 2017



. Test Results: Comparison (cont’'d)

v EERRER : LB (5E)

Protein (Dry Basis %) Starch (Dry Basis %) Oil (Dry Basis %)
LBV B BIRR—R%) | TUTY (BIRR—R%) ., M5 (EIRR—R%)

10.5 | m— 75.2 | 4.6
S5 . : 4.5 4.5
10.0 e 10.1 . 75.0 ‘ 4.4 |

: 9.9 | o ‘ |
740 — i ® 4.1
9.0 | 4.0 @ 4.0

| , @ 73.6 T 73.7 T73.7| o
@ss @86 | ,
@ 3.8 ‘ 3.7

73.0
@® 8.2 i |
8.0 @ 725 ' 3.6
J_ 72.3 !
2.2 = : — 3.5

. 72.0
‘ 7.4 74 | ‘ | ‘
7.0 - i ‘ ' 39
6.9 . 710 mman 70.9 i
i L?O.S i 3.0

6.0 . 70.0 2.8
2015 2016 2017 2015 2016 2017 ; 2015 2016 2017




. Test Results: Comparison (cont’d)

U HEREER L (§F)

Stress Cracks (%) Stress Crack Index (%)
. RARLRITYY (%) e ARLRISYHIEH (%)
175.0
50 |
==47 | 1500
40 : == 140.0
' 125.0
e 35 i
30 100.0
| === 93,0
- == 23 75.0
i mmm 60.0
50.0
10
- 25.0
® 3 @ 4 s o 6:6 o 8.8 @ 13.7
0 == () == () ——Q o0 =00 =E=00 4 ==00

2015 2016 2017 | 2015 2016 2017



. Test Results: Comparison (cont’d)

v BEREER Ll (5 E)

100-Kernel Weight (g) Kernel Volume (cm3) True Density (g/cm?3)
4500 BHAE (g) s BALETE(cm3) . BOEE(g/cm?)

| 0.34
42.97 ' i
40.04™= 40.77 | ‘ ‘

T 0.32 :
0.29 i
! 0.29 |
@ 36.07 | @ : @ 1.260
. 0.28 | @ 1.258 .
35.00 @ 3520 @ 0.27 ® 1250 — @ 1.254
@34.34 i |
' 0.26 |
i i IILI IJII -l-3"210
| : ; 1.210==== 1.210
30.00 | 1.200
L28.39 28.75 —28'38 i 023 = 0.23 - mmem 0.23
25.00 1 0.20 1.150

2015 2016 2017 i 2015 2016 2017 : 2015 2016 2017



. Test Results: Comparison (cont’d)

BBRER K ()

Whole Kernels (%) Horneous Endosperm (%)
ST EML (%) o0 RERTZL (%)
990 — =mm990 =94 = 89 == 89 Tss
T97.3 ;
%50 — @ 949 — ©® 952 | 86 |
91.0 ‘ ‘ P i
J- J- ®@ 899 |82 — — ———
I 88.1 87.7 | o 51
78— I
83.0
74
79.0 J_73 J_73
=76.8 |
75.0 - 70

2015 2016 2017 | 2015 2016 2017



Grade Factors

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

%m t %mgfq: U.S. GRAINS

Min. Test Weight Maximum Limits of Damaged Kernels
~ per Bushel HEMDRAERE

Iuiz)LE-YUD Total
Grade NiEEH/IME Heat Damaged i in{E = BCFM
SR (Pounds) (7R F) 2EEE (%) (%) (%)
U.S. No. 1 56.0 0.1 3.0 2.0
U.S. No. 2 54.0 0.2 5.0 3.0
J.S. No. 3 52.0 0.5 7.0 4.0
J.S. No. 4 49.0 1.0 10.0 5.0
J.S. No. b 46.0 3.0 15.0 7.0

Source Hi#: USDA Federal Grain Inspection Service (FGIS)



Grad

Factors and Moisture

BT 08— EKDEE

U.S. GRAINS
No. of Std.

Samples Avg. Dev. Min. Max.

HUTJILE Fi ZERE &=/NME &EKXIE
Test Weight 252 (Ib/bu) 627 58.4 1.21 52.1 62.7
Test Weight 252 (kg/hl) 627 5.2 1.55 6/7.1 80.7
BCFM (%) 627 0.8 0.57 0.0 7.3
Broken Corn Fig%i (%) 627 0.6 0.39 0.0 3.5
Foreign Material 4 (%) 627 0.2 0.25 0.0 6.3
Total Damage RE1a 5 (%) 627 1.3 1.09 0.0 13.6
Heat Damage i85 (%) 627 0.0 0.00 0.0 0.0
Moisture /K& = (%) 627 16.6 1.90 9.0 24.4




Test Welglj’g - U.S. Units
SRE - KEHL

U.S. Aggregate X [E % 51:
58.4 Ib/bu(;RK/Twvi L)

average than 2016, 2015,

and 5YA
FHEIL20164 . 20154, 5YA(58.1

Ib/bu)Z

Indicates kernel filling and
maturation
ORI ERA-BATTT

% above No. 1 grade minimum
% M1FHD&/IMEZ L[ES

Southern Rail ECA had
2016, 2015, and 5YA
FAEREREHECAD EME(L. 20164,

20154 . SYAWL\NT N TE
U.S. GRAINS

average in

Percent of Samples

H U TILBDEIE (%)

Export Catchment Area Average

a0 HH 0 5 Hh g S 1

' Pacific = w _JAB

Northwest

KEILFERR

57.7
58.8 58.6

Southern

mlEm e
jJG)ul/jt )

<
<
©

t

icks
1.21
1.22

1.08

u.S. V.
At (BB,
B 2017 584
® 2016 583

2015 58.2




Test Weight - Metric
BHRE- A—DMNiE

U.S. Aggregate KX E £ :5t:
75.2 kg/hl

average than 2016, 2015, and
5YA (74.8 kg/hl)
EHEIL. 20164, 20154, 5YA
(74.8 kg/hl)&

Indicates kernel
filling and maturation
HADER-RAZTTT
% above No. 1 grade minimum
% MN1FHRDEx/IMEZ LEIS

Southern Rail ECA had
in 2016, 2015, and 5YA
F R EXEMECAD T B, 20164 .
2015%F . BYAO WL \T N TH

U.S. GRAINS

average

Percent of Samples

Export Catchment Area Average

A 0 £ Hh 35 S 14
¥ Pacific AV
Northwest
SKE L FEED 74.2

75.6 75.4

So&t{ifm

EEiEE3EE S

D e

< u.S. Av, vV,
: BN
i M 2017 75.2 1.55
g W 2016 75.0 1.57
f; 2015 74.9 1.38
A

H

<
<
©

kg/hl



Broken Corn/Foreignh Material* U.S. GRAINS

RN/ R

6/64 inches{ > F=.238125 cm
/—\ 12/64 inches{ > F= 47625 cm
7
\ / 12/64” sieve

/\ Ay o B

6/64" sieve

/\ et
FM

* Measured as % of weight & &8I &




Broken Corn/Foreigh Material
i85/ 2 (%)

U.S. Aggregate X [E £ :T: 0.8%

Average limit
for No. 1 grade (2.0%)
z|zi’j1"é(j:1%‘f&(2 0%) DIRFEZ

of the harvest samples were at or
below the limit for U.S. No. 2 corn

INFEHTILD MKE2FHRZD
RFEMELLT
Average to 2016, 2015,

and 5YA (0.8%)
FHEIL20164 . 20154, 5YA(0.8%) &

Average BCFM
0.1% across the ECAs
BCFM®MD B, £ECARET
0.1%
U.S. GRAINS

Export Catchment Area Average

A 0 £ Hh 35 S 14
' Pacific - rF _JA
Northwest
K AL 7 5 0.9
0.8 0.8
Soll%tillern
3k E’fﬁ
S,

94.7

Percent of Samples
Y2 TILhDEIE (%)




Broken Corn T8 Hi(%)
U.S. Aggregate KX [E % 5t: 0.6%

In nearly all samples, BCFM consisted
mostly of broken corn, to
previous years
BEBEL FEFEITRTOYUT
JLIZDULNT, BCFMDIFEAED
BRI TH D

Average to BYA (0.6%)
T HEIXSYA0.6%)&

Gulf ECA had the average in
2017, 2016, and 5YA
71 )L JECAD FEY{E(E. 20174,
20165, 5YADWLNT N TH

U.S. GRAINS

Percent of Samples

Export Catchment Area Average

a0 HH 0 5 Hh g S 1

¥ Pacific AV mr _JAn
Northwest
REILFEED 0.7 4
0.7 0.6
So&t{ifm
EEiEE3EE S
o

¥ o

g
4 .
S B 2017 06 039
& ® 2016 0.5 0.34
N 2015 0.6 0.42
A o

i %




Foreign Material 24 (%)

U.S. Aggregate K[EEET: 0.2%

Average than 2016 but

comparable to 2015 and
5YA (0.2%)

THBEIF20165F % A
2015F F K USYA(0.2%) &R K #E
Foreign material has across

ECAs and years
EY L. ECARIBE LUEERD

Combines appear to be

most of the fine material
OVNA UG EY D KRFEZ
WASEITHSD
U.S. GRAINS

Export Catchment Area Average

a0 HH 0 5 Hh g S 1

' Pacific - r _JA=
Northwest
REILFEED 0.2
0.2 0.2
So&t{ifm
EEiEE3EE S
=TSRG,

N
o
»

B 2017 0.2 0.25
B 2016 0.1 0.16
2015 0.2 0.27

Percent of Samples
H 2 TILFDEIE(%)




Total Damage & Heat Damage

%E&&ﬂﬁ%%

Total Damaie 1815
U.S. Aggregate ¥ E &5t 1.3%
of samples met standard for
No. 1 grade

MIFROEEZE-T

than 2016, 2015,
and 5YA (1.5%)
T B, 20164, 20154, 5YA (1.5%) &

HTILD

Average

Pacific Northwest ECA had average in
2017, 2016, and 5YA

KEILFEZFECAO FHE(L, 20174, 2016
F.5YAOWWTF N TH

Heat Damage Z\1815:
as preVIOUS years

BEHF &
U.S. GRAINS

Percent of Samples
Y2 TILFDEIE (%)

920.4

Export Catchment Area Average

a0 HH 0 5 Hh g S 1

" Pacific g _A
Northwest
SKE L 7a 5B 0.6
Southern
1
Al Gulf
jww !
3
© 5 T 4 5 10 o
9 2 -\-l 1 -\-I 0 2 © 0O ©
rf’ rs,f\ Ny ,'§° ,'~5°
Q 0 R >
L) %) A S



Export Catchment Area Average

Moisture IKD =& (%) it

¥ Pacific - mr A
Not a grade factor S 16.1 |
ZERT 7O 2—TILALN ff
U.S. Aggregate K[E £ 5t: 16.6% 15.8 17.0 ;
than 2016, 2015, and ;
5YA (162%) S. A Std De Southern “"““
20164E., 20154, 5YA(16.2%) % by " maBE® Gur
variability than 2016 and 2015 Qo 186 190 o~
(X5 DE(L2016% ., 2015F % 2015 157  1.53 4
samples with >17% moisture compared 3

t0 2016 and 2015 )
17T%EBAHKAFESEND YT ILEIE

Percent of Samples
YO TILFDEIE (%)

20164, 20155 %
samples usually have moisture
content due to weather and harvest
conditions
0)47“/7°)l/(i9€1lae IRFEEHIZKY
KO&EEhHEa

U.S. GRAINS




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=,
7\ 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
HR - 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.
YT FEH{E TR RE x/IME m=AIE
Protein (Dry Basis %)
920 (Bigs—z) 027 8.6 0.55 6.4 12.2
Starch (Dry Basis %) 627 723 0.65 69.0 74.2

ToT (FEMN—R)

Oil (Dry Basis %)
N (B A7) 627 4.1 0.22 3.3 5.5




Protein & /%% B (Dry basis B2\ — X %)

U.S. Aggregate K [E £ 5t: 8.6%
Same as 2016 but slightly lower
than 5YA (8.7%)

2016 F LR IKETH B
H I HIZHYA (8.7%)% T [ES

Pacific Northwest ECA had the highest
protein 2017, 2016, 2015 and bYA

KEALFAEECAD AU /U B IE ., 2017 £,
20164 . 20154 . SYAOWF N TH L = LY

Average Droteln tends to be higher in years
with higher average true density

BEHEIINDBEEEDZEDEYE
TEEAEMICHS

U.S. GRAINS

Export Catchment Area Average

A0 HH 40 e 3 S 1

Pacific ~Fy= T a
Northwest f
KL PR D 8.9 ' J
.
*r
8.8 8.5 {

Percent of Samples
YU TILHDEIE (%)




Export Catchment Area Average

Starch 7_'V 7? (Dry basis ﬁ%/\“’—z AR

¥ Pacific o w A=
U.S. Aggregate K[EE:T: 72.3% RS 71.9 F
than 2016, 2015, and 72.3 724 '
L 5YA (ﬁ7_3.2%) B
201645, 20154, BYA (73.2%)% Al o o

ECA tends to have

: B 2017 723
highest average and 2| W 2016 725
lowest concentration BT 2015 736
S
of the ECAs 58
ECAD FE{EIL. 3ECAH, 81
= g
NiExbE< 7)) ®
SHENRLENMERICHD )
2916 30a
U.S. GRAINS O N s S St A F b
@g’o’ ,\of\o ,\'y'«'y ,(15\ ,(bf\ ,\05\ g %%



Export Catchment Area Average

Oil fﬂiﬁ}(Dry basis ﬁ%&—z %) 1tk LA i T4

- ".ulcfratﬁ‘va‘é’it & W a
U.S. Aggregate K[EE:t: 4.1% A 4.1 g
than 2016, 2015, 4.1 4.1 ‘
and 5YA (3.8%)
Southern ‘
20164, 20155, 5YA (3.8%)% SoRe |\

V.

proportion with at least 4.25%
oil than in 2016 and 2015
B H4.25% L EDEIE X
20164, 20155 %

oil across the three ECAs
in 2017, 2016, 2015 and 5YA

3ECAZEL T, B, 20174, 20164,
20154, 5YAT

U.S. GRAINS

Percent of Samples
YO TILFDEIE (%)




Physical Factors

MB T 7 77—
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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 A BE




\~ 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
ARL R ST &I
— e
VIR Kernel weight,
volume,
and density

BUSE. B
SR BE



Physical Factors

U.S. GRAINS
%IEE’J 72797 48—
No. of Std.
Samples Avg. Dev. Min. Max.
Lo Ty BERERE =/ME =XIE
Stress Cracks
ZRLRG59Y (%) 627 5 8 0 90
Stress Crack Index
ARy 627  13.7 236 0 321
100-Kernel Weight BHIE (g) 627 36.07 2.53 23.06 46.44
Kernel Volume AL EFE (cm3) 627 0.29 0.02 0.18 0.36
True Density ED & E (g/cm?) 627 1.260 0.018 1.135 1.332
Whole Kernels SE £ i (%) 627 89.9 4.6 67.0 99.2
Horneous Endosperm W& (%) 627 81 4 71 92



Stress Cracks ANV A5V ¥ U.S. GRAINS

" Internal cracks in the horneous (hard)
endosperm

BREELAD ISV

= Most common cause is artificial drying

O RAGER T ATEE

= [mpacts breakage susceptibility,
mllllng and alkaline cooking
BEEICKHBIELPLT S, \')/7
7ILA) L

" Indicates severity of stress cracking
ANLARISYIDEEEZTRY

= Measures single, double and multiple

stress cracks

AR, 2R BRLULEDARNCRISYY

I

= Range O - 500 (100 kernel sample)

0~500M &

aE,'

(BRHIY>TIL)



Stress Crack Index

AMVAY 7Y 71E3 (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

[




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 AP LAY TV (%)  “oitneans

! Pacific W A 1
U.S. Aggregate KX E£:t: 5% XE L 5
than 2016 and 2015, yet 4 6
lower than 5YA (6%) 20164 . 20155 %
75“ 5YA(6%)€-FIE%) Southern
A ?ﬁ%ﬁ Gulf

In some regions may have led to the need
for more artificial drying

\ AI$¢€§<
AW ENELC-HiEtH S

ECA had stress
cracks than the Gulf and Pacific
Northwest ECAs, same as 5YA

i
(+2]
N~

Percent of Samples
Yo TILBRDEIE (%)

jj *Eéég)xtllzlzxgﬁ‘y7(i~ ~ " . ~
] JLJECA. X FHEBECA . 6 o5 5 =
: 2t 1t ol
U. S GRAlNSSYA&Hﬂ(E ) ) ) | \) Tgﬁ
o' > K A g



Stress Crack Index

AMLARYSY 7188 (SC))

U.S. Aggregate K [E£5t: 13.7

than 2016 and 2015,
but close to bYA (13.9)

20164, 2015F % H5YA(13.5)&
(X IXRIKEE

Corn’s
may be higher than
the previous two years

FALD [XBE2FE%H
tEISEEHLND
ECA had the

average SCI of the ECAs in 2017 and 5YA
ECAD FE#JSCIIE, £ECAH

20174, BYAT
U.S. GRAINS

Percent of Samples

B2 TILBDE|E (%)

' Pacific
Northwest

KEILFERR

Export Catchment Area Average

LR

12.9

9.0 15.2

Southern

1
ma e aur
= " jJG)ul/jt -

o1, 2 14

AV

B 2017 137 23.6
M 2016 88 16.6
2015 6.6 11.7
N © g
(0] N 3
2 1 | 1 1 2 —_
O O N, )
o J ¥ :
590: :\q %Q:b £
oo &



o Kernel Weight, Volume, Density

BHEE B

Indicates kernel size Kernel volume is True density reflects kernel hardness
which affects indicative of BEDEEIXFZAMDESERT
?@g$‘;$g%j—é growmg andlthﬂS Higher d_ensity - harder kernels; Ie_ss
AT A XD FERR 20 gensice dry moling and alkalin processing.
Nl o9 1=k 2 —riy =, AL = —_
S i s AABRILETIK BEE - ELRALEELLOT
E’Zl:ﬁl% 7Ht1§11§ ﬁﬁd)*a KSA=)2 PTILA JMEE(»LLTL\%)
w E&?‘;é Lower density - softer kernels; less at risk for
. . 0 o development of stress cracks if high
Fla kmg g”t y|e|d5 temperature drying is employed; good for wet
in drv millin milling and feed use L _
nary miting, EEE — om0 RHEEREEEAL
2422 Tl BIEE RN RTZyI MY (KD T

JL—ODOR= DTy 5 BEERRICEL TS



100-kernel (100-k) Weight
BHLE(100-k) (g)

U.S. Aggregate K[E551:36.07 g

than 2016, 2015,

and 5YA (34.30 g)
201645 . 20154, 5YA(34.30 g)%

percentage of samples with 100-k
weight of 35 g or more than
in 2016 and 2015
BRAEMNIBS gl ELOHUTILOEEIF
20164, 20155 %

ECA had 100-k weight
of the ECAs in 2017 and 5YA
ECAOBRE (L,
20174, 5YAT
U.S. GRAINS

Percent of Samples

o HUTILHRDEIE (%)

Export Catchment Area Average

50 480 p 3 3 S 1)

" Pacific S ¥ 3
Northwest
KL 78 5B 33.39 ,
36.26 36.94
Solgiifm
[R5 3EE
= —bG)ud%r -
u.S. Avg~ Std Dey & <
L i 3

2.53
2.43
2.43

u 2017 36.07
2016 35.20
2015 34.34




Kernel Volume EXHLEE (cm3)

U.S. Aggregate K[EET: 0.29 cm3

Average than 2016, 2015,
and 5YA (0.27 cm?3)
EHEIZ20164F . 20154 . 5YA(0.27 cm3)%&

percent of larger kernels (>0.30 cm?3)
than in 2016 and 2015
REDFRHL (0.30 cm3iEB)DEN S (20164,
20155 %

ECA has tended to have
kernel volumes than Southern Rail and

Gulf ECAs
ECADRBABIEL. mElgkE
HAECAXSH JLJECAZE tEmhdH 5

U.S. GRAINS

Export Catchment Area Average

A 0 £ Hh 35 S 14
' Pacific -
Northwest
SKE L FEED 0.27
0.29 0.29
So&t{ifm
EEiEE3EE S
=TSRG,

Percent of Samples

B2 TILBDE|E (%)




Ke r n e I Tr u e De n S It Export Catchment Area Average

ﬁﬂd)gd)%,# (g/cmg) ) HE 0 e th 35 ST 84

¥ Pacific P

U.S. Aggregate K[E E5T: ot oo
1.260 g¢/cm?
than 2016 and 2015, 1.265 1.262
similar to 5YA (1.261 g/cm3) nda
20164, 20155 % T R o
5YA (1.261 g/em?) & [ERIKE o i
M 2016 1.258 0.018
amount with at least 1.275 2015 1.254  0.017 %

g/cm3 than 2016 and 2015
{E(£1.275 g/cm3LL ETHY .
20164, 20155 %

Percent of Samples
Y2 TILFDEIE(%)

ECA tends to have the
average true density of the ECAs

ECADFIENDEDEED

EHE(L. £FECAR BRIz D
U.S. GRAINS g R 6,;.»”‘ (o,;.» >
/\



Other Physical Properties

1‘&0) % mﬁ IE U.S. GRAINS

Horneous (hard) Endosperm &L % (%)

Whole Kernel ST £ HI (%)

= Percentage of whole kernels of a 50 g = Measures the percent of the endosperm
sample , A wh that is horneous or hard within a range
50eDH T ILHRDTEMDEIS from 70 - 100%

= ‘Broken Corn’ in BCFM measures only 70 - 100% D g FH THREEZL.O | % H%E
kernel size, not whether it is broken or 95

whole BCFM®DIEEE% | CIXERH DY A

ADR#HZEBRFEL. EBLTODMNSEEDNZE & The higher the value, the harder the corn
ZRLEL kernel

= Impacts alkaline cooking operations and ENSITNIESUIIE., byEOIDHIX
susceptibility to mold invasion and i R A
breakage - FILH) B 282 E% R (XL,
HEIZERINF-YREALE-YL 0T <HS



Export Catchment Area Average

Whole Kernels S HI (%) SERERATS

= Pacific AV A

U.S. Aggregate K[E 5 5t: 89.9% S 89.4 | X
Lower whole kernels than in 2016, 2015, and 5YA J f

(94.1%) 90.0 90.0 ¢

SEEH11320164F, 20154, p

5YA (94.1%)% |~ 215 soytpr (,
= ﬁ% E Lﬁ u
Lower percentage with 90% or higher whole kernels - f‘_Z%PI%:-‘ -

than in 2016 and 2015
SEEMMNI0%LLEDENE (F20165F . 20155 %
SIS
Minimal differences among ECAs across years

ECARIB LU EEMOERIKIZ AL

Lower percentages may be due, in part, to high
percentage of large kernels and

harvest conditions
FEANELDIZ DN DEIEAENIEE
IVE S pN—REEB NS
U.S. GRAINS

Percent of Samples
Y2 TILFDEIE(%)

r

% |5

9

*9

%o

%

Percent

IN—tk



Horneous (Hard) Endosperm
AL (%)

U.S. Aggregate K[E % 5t: 81%

than 2016 and 2015 but slightly
lower than 5YA (82%)
20164, 20165 % MBYA (82%)%
HIMNZTED
among the ECAs in 2017
2017 E TIXECARE D

Higher proportion with of
than in 2016 and 2015
D E|EIL20164,
2015%F 7 E[ES

Average
has tended to be higher in years when
average IS higher
D F B LB EHF

D F31E h\=<736tiﬁ3’61tﬁﬁl H D
U.S. GRAINS

Percent of Samples

B2 TILBDE|E (%)

¥ Pacific

Export Catchment Area Average

40 HH L b e T £

-
Northwest

KEHFEE

81
81 81

Southern

mlEm e
ﬁG)uwr -

38.8

us.  _Avg. St
Agisgare Tite *% %




IMlycotoxins:
Aflatoxins and DON

@ U.S. GRAINS
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Mycotoxin Testing

74: I\#/ nitgﬁ U.S. GRAINS

e Corn Harvest Quality Report shows the frequency of detection in harvest
samples AUFOTMRFERFGELFA—ATIE, INERSUTILhLIEHEIN
I MIREND

* Corn Harvest Quality Report does predict the presence or levels of
mycotoxins in U.S. corn exports

FOEOTRERGELA—MNMIKEEBRB LD EQOQAVIZTAAREDUN
RETEINEINFEITFDLARNILETFRT S

of collected samples, same as in 2016 and

2015
20164, 2015F LREIFk. FRESNT-H 2T ILD
* Positive results Lower Conformance Level (LCL)
(EHEML X JL(LCL)D E/IMEF X5 E75 D
* Aflatoxins 775 bk¥%,2:5.0 ppb
« DON TAF>=/\L/—JL :0.5ppm




Aflatoxins Testing Results

777 bFBRER

Percentage of samples with no
detectable levels of aflatoxins Similar 97.8
to 2016 and 2015
BRERELZLANILDT IS U
HWHUTILDOEIEF

20164 . 20154 L T [ [E] IHE =

2015
98.9% of samples tested below 22016
the FDA Action Level of >20 ppb = 2017

O8. 9% MHAERX R YT IILHFDARR
LA JLD20ppbZE [~ 0] 5

Percent of Samples Tested

AR R YT ILRDE|

Growing season conditions
were Not conducive

to aflatoxin development

Eﬂ(i777|‘$‘//€ 100 o 1 1.1 o 100 o 1 1.1
i.%ﬁﬁéﬁ’@ o LEHTIEE M T2 . . —_
U.S. GRAINS <5 ppb 25 ppb 210 ppb >20 ppb

&<10ppb & <20 ppb



D()N Testing Results
FAXFIZNL /- IARER

Higher percentage of samples
nelow 0.5 ppm than in 2016 and 2015 90.0
0.5 ppm7= i DY T ILDEIE1E2016 :

£, 2015%% L0 5

NoO incidences of DON exceeding the FDA

Advisory levels X
FDADENELNILE LESTAH XL =N
L/—ILIEFEAEL TV

Significantly fewer samples

exceeding 2 ppm than 2016
2 ppmZEEZ HH T ILEII2016FE %
XK=< [ES

Growing season conditions were N0t
conducive to DON development

EBEHETAES =N/ —LEIEE S

Pa
(]

J

=
=]

2015
m 2016
m 2017

Percent of Samples Tested

AER TR YT ILE P D

HOT D EHETIREA ST

U.S. GRAINS <0.5 ppm 20.5 ppm 22 ppm & >5 ppm

& <2 ppm <5 ppm



Other Components of

the Corn Quality Report
PoEOdmBLE—-MD
thOER

U.S. GRAINS
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v Other Components of the Report

7| U.S. GRAINS
| LEi— hOORE fuas

Quality Test Results LB ERIER

Crop and Weather Conditions {E#i&KIZ 4t

Survey and Statistical Analysis Methods
SRABEEMMET AT DAL

Testing Analysis Methods SXER 57 # %




' Harvest Report Conclusions 7] U.S. GRAINS

 INELFR—Db  FED

COUNCIL

« 2017 harvest samples were, on average, good with 95.1% of samples
grading No. 2 or better, a higher percentage than in 2016 and 2015
2017URFEH T ILIE, 2FHULDH T ILMO5. 1% EB R B IF T,
2016F L2015 N E &7 LAl o7

* Favorable conditions during the growing season promoted
photosynthesis and contributed to the highest yielding corn crop o
record. £BHFIFSEFICEFNAEHENEA. R ESZ=DFDT

mim BRS¢\ Yo) i

* Kernel volume, 100-kernel weight, and oil were all the highest

averages in the seven years of this survey reflected these favorable
_gcrowmg conditions.

RIS 1. E:Iu : BSEUVHTOFEHEITITRT. ZOTEICHT-55
E( BT = EZEEL. BFREF RN RTINS




COUNCIL

v Harvest Report: Conclusions g:c)mt)

'; HEI/ZR— I\ : *t&) (ﬁ b‘f’U.S.GRAINS

* Wet and delayed harvest conditions likely contributed to moisture, stress
cracks, and stress crack index being slightly higher than the 2016 and 2015
crops KT E=. ARLADT9D . AL A D595 A2016FE L2016F %
HhENENS EE-=DE, ZHTUENEN--HEEZOND

* True density and horneous endosperm slightly higher than the 2016 and
2015 crops, indicating a harder corn EOEERLIUMEILEL L2016 £20154

ZHhd M EEY  rYEOaSHAENSEATREN TN

* Harder, larger kernels, coupled with a delayed harvest and early frost in some
regions, may have contributed to a lower percentage of whole kernels relative to the

previous two crops 711 NVIEC RN E N EIHE TINENENRRICREhh -
LHO-TEMNL BER2FELOLERTREEMDIEIGMELG- LB DHND

« Growing season was Not conducive to aflatoxin or DON development
%’%‘,ﬁﬂ 1%77%#9‘/@-?‘1-#9:/ \L/—LERIEIESE D07 NEHTIE
FINDTZ
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Building a Tradition
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Thank You! ‘
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U.S. Corn Production
Supply & Demand
Outlook
KEIM7EAQOY
HEE, mAEREL
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. U.S. Production and Yield U.S. GRAINS
 REIEEES IUEP

_—~

36.0

35.5 =z

35.0 w2

3 345 B g
T 34.0 - &
RS Vom s
E{(\ 33.5 42
=B\ 33.0 (&
s 2 325 T8
B> - =
B 320 £3§

31.5
31.0

2011 2012 2013 c20;.4 2015 2016 2017P
rop Year
BMEE

m Hectares Harvested (mil) Yield (mt/ha) _ ~
INEEBE(BEAANIA—IL) BIR (P /ANGH—)L) P=Projected ¥ Al

Source #: USDA NASS



V l‘J'S Production by State e At
- REIMBIEE=

Crop YearsX ) E[E
m 2016

65 m2017P

O ~N
© O O O O
|

o

Corn Production (mmt)
FOEOOVEEESE (A—KLEY)
RN 8 £ O

o

o

IL IN IA KS KY MN MO NE ND OH SD wi

Sampled States P=Projected
Source: USDA NASS _U_ >7° JL :];;Ifé Hy 'J"‘l P=-% Al



Surveyed State Productlon(MMT)
ﬁﬁﬁ%ﬂ‘lb‘ﬂi&a (AR bk2)

Difference Z Relative % Change* %%

U.S. GRAINS

State 2016 2017P MMT Percent Acres Yield
L RN ] =

linois qys¢ 57 56  (2) 3% " R
Indiana 125747324 24 (0) 0%
lowa 445 70 65 (5)  -T%
Kansas av¥#x 18 18 0 1%
Kentucky 6 6 0) 1% R

ToRYFx—
Minnesota 39 37 (2) -6%

LSV
Missourizx—y 14 14 (0) 0%

*Green indicates 2017 is higher than 2016
Nebraska 43 42 (1) 2% and red indicates 2017 is lower than 2016;
North D :‘7;7”’13 11 5 179 bar height indicates the relative amount.
o e saa A —— 4R 122017 FE 2016 FE LY BN EETRL.
Ohio #n4# 13 14 0 3% RIEB/NCEERT,
N—DESFEALEBEZTRT .
South Dakota 21 20 (1) -5%
e P=Projected %

Wisconsin .15 13 (2) -14%

D4 RAVTY

S #i: USDA NASS

Total U.S. 385 370 (14) 4% ourcet

KEATH



 KEEEESLULNRE

160 -
142 Crop Year
e BYEE
g \120 -
= 13/14
© 3100 -
= L
=] 80 - =14/15
SR 60 - m15/16
e 37 =16/17
10 m17/18P
20 -
0 -
Food, Seed, E#.%ET. Ethanol & 14, . ¢ Feed and mussu
Other Non-ethanol E/;/OD_ é; Co-products #&E# Residual Use & HEE
Ind. Use HEE

Source #: USDA NASS P=Projected F I



o = U.S. GRAINS
N 4 — COUNCIL
7 lﬁEE
o 160 - Crop Year
) 140 139 [y 4F B
L2 13/14
g -IL 120 -
EHII 80 - =15/16
60 - ®16/17
40 - m17/18P
20 -
0

Food, Feed and Other Alcohol for Fuel Use
Source: USDA NASS B, K. Fofth ERE7ILa—L P=Projected % fl



. = o = U.S. GRAINS
m*@i&itﬁ 5= romer

450 -
. 400 - c y
g N350 - =|=rOD _ear
22 318 St
> %300 ] 13/14
= %250 - =14/15
S 13200 -
= o m15/16
150 -
. mi6/17
00 - 49 63 m17/18P
50 -
0 _
Production Total Exports Ending Stocks
GER Domestic Use Wi BREE

Source: USDA NASS % W Eﬁi

P=Projected



and Usage Summary - Metric Units
a0 U.S. GRAINS
0) o~ =

16,/17 17/18P

Acreage (million hectares) {fEf<tEIE(HBANIE—IL)

Planted {E{tE#& 38.61 36.68 35.64 38.06 36.61
Harvested IR @& 35.41 33.66 32.69 35.12 33.65
Yield (metric ton/hectare) BBYR (k>r/ N2 —)L) 9.92 10.73 10.57 10.96 11.01

In Millions of Metric Tons (i - B HFX—R,ILR>
Supply (million metric tons) (£ 5= (B ALY)

Beginning Stocks Bl £ & 20.86 31.29 43.97 44,12 58.30
Production &£ E & 351.27 361.09 345.51 384.78 370.30
Imports & A = 0.91 0.80 1.72 1.45 1.27
Total Supply {2t {6 &= 373.04 393.19 391.20 430.35 429.87

Usage (million metric tons) ;EE&E (HALY)
Food, seed, other non-ethanol ind. Use

BRE.E¥.T2/—ILUSNDEEXR 35.74 35.48 36.19 36.89 37.09
Ethanol and co-products T4./— )L -} EWY 130.15 132.09 132.69 138.13 139.07
Feed and residual fa¥} - 5% ;8 127.07 134.23 129.91 138.79 141.61
Exports #iHH = 48.79 47.42 48.29 58.24 48.90
Total Use #&B & &2 341.75 349.22 347.07 372.06 366.67
Ending Stocks XL [E 31.29 43.97 44.12 58.30 63.17
Avg farm price ($/mt*) EHERH FEIE (FIL/k2*) 175.58 145.66 142.12 132.28 110.23-141.72

P-Projected *Farm prices are weighted averages based on volume of farm shipment. Average farm price for 17/18P based on WASDE November projected price

P=F *ERHATFHMEEIIHEAZCEINEFHTHS, 17/18F FIFHE R H Al I EWASDELLA O FRIIZE D, Source: i # USDA WASDE, November 2017



U.S. Corn Supply and Usage Summary - English Units
KEE b '7:E O30 U.S. GRAINS
MEESSIVEHEEF LY (REHH)

13/14 14/15 15/16 16/17 17/18P

Acreage (million acres) {f{fmEmE(BHIT—H—)

Planted {E{t @& 95.4 90.6 88.0 94.0 90.4
Harvested URFE & 87.5 83.1 80.8 86.7 83.1
Yield (bushels/acre) BER (TwS )L/ IT—HhH—) 158.1 171.0 168.4 174.6 175.4

In Millions of Bushels &f7-Z 57w 1)L

Supply (million bushels) #t{4 € (BA Ty /L)

Beginning Stocks BB £ /& 821 1,232 1,731 1,737 2,295
Production & E= 13,829 14,216 13,602 15,148 14,578
Imports #§i A = 36 32 68 57 50
Total Supply {8 {85 14,686 15,479 15,401 16,942 16,923

Usage (million bushels) ;& & (BAT v /L)
Food, seed, other non-ethanol ind. Use

BHE.EF.I2/—ILLUSDEXR 1,407 1,397 1,425 1,452 1,460
Ethanol and co-products T4 ./— )L -{}EY) 5,124 5,200 5,224 5,438 5,475
Feed and residual ¥&F -5 A8 & 5,002 5,284 5,114 5,464 5,575
Exports i = 1,921 1,867 1,901 2,293 1,925
Total Use {&HE S 13,454 13,748 13,664 14,647 14,435
Ending Stocks &7 JE 1,232 1,731 1,737 2,295 2,487
Avg farm price ($/bushel**) g E 2 HEHEMR (K)L/Tv L) 4.46 3.70 3.61 3.36 2.80-3.60

P-Projected *Farm prices are weighted averages based on volume of farm shipment.Average farm price for 17/18P based on WASDE Noy, j i
P= 38| * B2 58 L 72 ST 44 [ 4 (4 R B 2~ S B ST B 17 /18 3Bl ST 4] B2 52 LH 72 (¥ (A WASDE 11 B ) % 3l (= E—5< . SHUEE MR TEDRURSDE, November 2017



