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“Export Catchment Areas” (ECA) U.S. GRAINS
g L kit | (ECA)

*
Pacific
Northwest
K I 76 5B
430 export samples
from ECAs representing
over 93.1% of U.S. Corn Exports Southern
KEILDEODDHEHHD93.1%% l;(ailﬁ Gulf
5 8 BECAH 54304 D+ T NS o
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v Quality Factors Tested
Mjﬁbtmﬁ7 92—
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Grading Factors %#Ho7o45— Moisture ko &=
Test weight BiEE
Broken corn/foreign material Chemical
AR AL/ YY) Composition{b 240/
ora) camage & e 1}: Protein 42 /$0%

& = Starch 77>

Physical Factors #E#O7o2— Ol %
Stress cracks/stress crack index _ . \
ZRL RS9/ AL RO 5 EE Mycotoxins <1ak+<2 Ji
100-kernel weight BHIE Aflatoxins 725k¥%2 Y
Kernel volume FxHIEFE DON ¥4 F>=/\L/—)L

True density ENZE
Whole kernels St&#i
Horneous (hard) endosperm #EEEL,




\ .2017/2018 Corn Export Cargo Quality Highlights U.S. GRAINS
'2017/2018 b EO OV HHEHEYREOBE

Overall ce Chemical Physical Factors
Crop e g 0IStUE Composition BED=
=Fi 77 -
issor e | 0772 1L 4A R I7 55—
(9]
Aggregate Test Weight Same as Stress Cracks ALL samples §
averages 2016/2017 Slightly lower below FDA action 0
rated at @#ail%%m 6/2017& Protein Same xwz%vl‘iylgibb level :;‘I a%ch?r?bfor S
U.S. No. 2 or AN E X 100-Kernel Weight and THUTILM E%
BCFM Same Bk KemelVolume Higher  722k%ov@)  E
better on ALL as 5YA* BCFM[&5YA* BHIE EFRARTRI FDARR®IL )LD r;JrE
de f LA K EE Starch Lower ; DJ:ES%"? | 20ppbzFEIS  QF
grade factors Total Damage FuFUE TFES T Seagy  ALLsamplesbelow SN
&£ 0 S Lower than IF (X [R]7K#E FDA aavisory =
LZ=HD 2016/2017 and 5YA Qil level of 5 ppm for QN Q
i #w ?E{ﬁ(iQO}IQ/I%l)%Jb Higher Whole Kernels Loger o DON 0 )
KUBYA . sEeHilE ST Om
EIrHE— € i = Ol 2] 7 kI 7‘—“71-:3935/&‘1/?—» 8O
_ Mo|sture Same as Horneous Endosperm H+ N &
[zD= = FOABIELANILD o
- 5YA 7 é‘zliSYAt Slightly lower 5ppm€—‘F|EI%> o
DEELR ) F ﬂy : L O T [ES g
_ Compared to the 5YA Compared to the 5YA E
BYAL D HLEX BYAL D HLBX 5




Export Cargo 2017/2018 Highlights U.S. GRAIN
M EY2017/2018 &4 e

Grade Factors FEi{ 77072 — Chemical Composition &= #8 Fk
* Average ldg ANggrSgate o . protein and oil
SC 2 U.o. NO. 2 On all atlriputes concentrations than 2016/2017 and 5YA
RESRETFHERITNTOFEITONT 2016/2017 E5YAL D LB TR /B E (3 T
25k HASERFEES
* Jest weight as 2016/2017 . starch concentration than
BIRE(£2016/2017L& 2016/2017 and lower than 5YA To 7> DEEIE
. BCFM as 2016/2017 and 5YA* 2016/2017% 5YAZT[E5
N N *
I?}Cfl\l/léd:2016/2017cT?hJ:U\2%Yf\6 2017 Physical Factors #YJIEr) T 72—
a?\c? SYaAmage an / * Slightly higher stress cracks and SCI than 2016/2017,
03 18 1 yet than 5YA X
#E1RER132016/2017 5% Z L 2559% ESCIE2016/2017% 040 L E % HS
Moisture KN == 5YA%
« Slightly higher than 2016/2017, but . 100-kernel weight and kernel
5YA . volume tDan 2016/2017 and 5YA
2016/2017Z&*°X> LB HAY., BYAL B AL E EFAATE(L2016/2017 L5YAR
. true density than 2016/2017
ENFEIL2016/2017%
. percent of whole kernels, but
horneous endosperm than 2016/2017 B
2016/2017£D LR TRERDEIE & HEERLEL

&L LRSS
*5YA: simple average of the U.S. Aggregate quality factor’s average in 2012 2013,%013/2014, 2014/2015, 2015/2016 and 2016/2017
2012/2013, 2013/2014, 2014/2015, 2015/2016 5L 2016/2017 DK[EFE g B T 70Z—DEME 51 F g



Export Cargo 2017/2018 Highlights U.S. GRAINS
(cont’ d)E‘*tHa%2017/2018M§ (&)

Mycotoxins ¥4/ ak¥x >

Aflatoxins 7S k¥

. export samples tested

the FDA action level of 20 ppb for
aflatoxins

RERLE-EEY T IILIEE T TISE
FUITHTHRFILNILD20 ppbZ

(o]

e A proportion of the export
samples had no detectable levels of
aflatoxins than 2016/2017 and
2015/2016
TIoRFIY L AL D&
VT ILDEEE£2016 /2017HE LV
2015/2016%

(o]

Deoxynivalenol (DON) or Vomitoxin

DON(TAF /L /—ILFEFITRINFIY)

. of the corn export samples
tested the 5 ppm FDA advisory level
for DON
BRELErFYEOQSEB YT ILIE
DONDFDAEIE L N)LTdHB5 ppm%

e A proportion of the export samples
had detectable levels of DON than
2016/2017
DON®D LRNILDEHEYS U TILDEE
(£2016/2017%



Grade Factors
and Moisture
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Grades and Grade Requirements

SMESMRNT

U.S. GRAINS

Maximum Limits of

Min. Test Weight _Damaged Kernels
per Bushel BEMDRAEFRIE
Jwsr)lY¥t-Ud - Heat Damaged Total

Grade R/INSHEE =815 R85 BCFM

Fik (Pounds 7R F) (%) (%) (%)
U.S.No. 1 56.0 0.1 3.0 2.0
U.S. No. 2 54.0 0.2 5.0 3.0
U.S. No. 3 52.0 0.5 7.0 4.0
U.S. No. 4 49.0 1.0 10.0 5.0
U.S. No. b 46.0 3.0 15.0 7.0




Grad

Factors and Moisture

%m% 7 7 9 __ t,kﬁg% U.S. GRAINS
No. of Std.
BV 8B aeex A A%
Test Weight ZH1AE 430 57.4 0.85 54.2 61.1
Test Weight B8R o 430 73.9 1.10 69.8 78.6
BCFM (%) 430 2.9 0.59 0.5 5.4
Total Damage #1815(%) 430 1.9 1.02 0.0 10.4
Heat Damage E4E15 (%) 430 0.0 0.01 0.0 0.2
Moisture 7k 43 & (%) 430 14.4 0.29 13.1 15.3



TeSt Weight g*ﬁi - U -S- U n itS * E iﬁli. Exportfatchment Area Average
(Ib/bu) 1L 5 T 5

Pacific - A
U.S. Aggregate Northwest
sy = T > e KEFFAEED 556
KEEEt: 57.4 Ib/bu(FRU /Ty x)L)
Indicates good overall grain quality 58.2 57.8
EHRNICRIFGTREZRLTNS
as 2016,/2017, and similar to 5YA* ot oun
(57.5 lb/bu) 2016/2017 & . U
5YA *(57.5 Ib/bu)& KELSH  FE  EEREE
Average the limit of
U.S. No. 1 grade £2 Lz 4 ool
EHEIFLIFRORFIEZ g_d_n 2015 573  0.77 g o
5 HO <
Southern Rail ECA average than Gulf 2§ .
and Pacific Northwest ECAs FAEBEXIBECAD F 1 £x S
EIEAILT - KEFFEEBECAZE A o o
*5YA: simple average of U.S. Aggregate quality factor’s average in 2012/2013, 0 0 0 0 O 0o O o 4 3 77 80 19 17
2013/2014, 2014/2015, 2015/2016 and 2016/2017. 2012/2013, 2013/2014, _ [ : : : : : \
2014/2015,2015/2016 KU 2016/2017 DK E KT MET7IF—DEHH S5 o o o oy o % 53
THiE & i o &> S DA B
U.S. GRAINS A A



Test Weight B E
- Metric X — b JbiE(kg/hl)

U.S. Aggregate
KEEET:73.9 kg/hl

Indicates good overall grain quality

SRHICEFEMEZRLTLNS
as 2016/2017, and similar to BYA* (74.0

kg/hl) 2016/2017 & N
5YA* (74.0kg/hl)é&
Average the limit of

U.S. No. 1 grade
FEIF1SEROBERES

Southern Rail ECA average than Gulf and
Pacific Northwest ECAs  FAERE%X B ECAD FEHE S

7LD K E P FEIFECAE

*5YA: simple average of U.S. Aggregate quality factor’s average in 2012/2013,
2013/2014, 2014/2015, 2015/2016 and 2016/2017. 2012/2013, 2013/2014,

2014/2015, 2015/2016 H LU 2016/2017D KX EESHE T 75— D EHMFHE

U.S. GRAINS

Percent of Samples

Export Catchment Area Average

a0 0 5 Hh I8 S 14
Pacific 3
Northwest
SKE LT ED 71.6
South_f.rn
1
HEHE®  gur
AL
KEKH FiUE FERE
i 2017 73.9 1.10
= | 2016 73.8 0.78
< )
a | 2015 73.7 0.99 . T}
A ® =
'ﬁﬂ ¢ q
S
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Broken Corn & Foreign Material*

E&*ﬁﬂ & E% U.S. GRAINS

6/64 inches{ > F=0.238125 cm
/_\ 12/64 inches1{ > F= 0.47625 cm

FM A
\ 12/64" sieve
12/644 2 F
AV aS5B
/\ L\
BC \ / 6/64" sieve
6/641>F
FM /\ ()I‘\“j“/:l_/b\é

L% TRITE

l

* Measured as % of weight ZE



Broken Corn & Foreign Material
IRIERI&RY (%)
U.S. Aggregate K[EKET: 2.9%

as 2016/2017 and YA (2.9%)
2016/2017H X UVBYA (2.9%)&

Average was U.S. No. 2 grade

—1’31'5 [F2FHRDRFIEZ

About 60% of the samples had < 3% BCFM
BCFMIEH > T )L D#960%H33% AT

I'I

in Southern Rail ECA than in Pacific
Northwest and Gulf ECAs
FE BPEXIE A ECAD
KEILFER - ILTECAE

U.S. GRAINS

Percent of Samples
Y2 TILFDEIE(%)

Export Catchment Area Average

A HH 0 e dth 35 T 2 (i
Pacific pra A
Northwest
KEL D 3.6
Solléﬁthem
1
[k ;ﬁ%ﬁ If
L
< KEEH FHE W EERE
~
<
m 2017 29 0.59
> | 2016 2.9 0.68
o 2015 3.0 071
™
S
N
N~
2 4 3 2
50 52 33 29 7 7 1 © 0 0 ©
) > ) A



Total Damage #1818 (%)

U.S. Aggregate
AESRET:1.9%

than 2016/2017 and 5YA, same as
2015/2016 2016/2017 &5YAZE

2015/2016& ElK#E
of all samples meet standard_
forUS.No.2 £H>2TILD ya)

2FEMDEREZBRI-LTLD

ase in average from harvest
TIENIFER A

Pacific Northwest ECA has

had total damage of the three ECAs
1515 1% . SECAT K E AL FAERECAA

U.S. GRAINS

86.5

Percent of Samples

Y2 TILHRDEIE (%)

Export Catchment Area Average

i) HH #L £ dh s S 15 {1
Pacific y ol
Northwest
K I 7 0.6
24 2.2

Southern

e
e

REKF FiOiE RERE

m 2017 1.9 1.02
| 2016 2.7 1.09
| 2015 1.9 0.88
©
-
-
@ S N S
13 34 1 3w o0 006 000 000
> O N N S8
% ¥ oY el
‘b «0 ~°0 ~



Heat Damage 188 (%)

Heat Damage Z\i&8(5

Only four samples in the entire sample set
showed any heat damage
(0.1, 0.1, 0.2 and 0.2%)
247 L hBIBEERLEZD(E
o9 1 4#0.1, 0.1, 0.2 . 0.2%)DH

Average below the limit for
U.S. No. 1 Grade

EIXLIFRORREZ T 25

Indicates good management
of the drying and storage of corn

fOEOOSDEIE-RED
B EHIRRERT

U.S. GRAINS

|




Moisture IKD R E (%)

Not a grade factor U.S. Aggregate

%%&77’7’5‘ AR
KEEET: 14.4%

higher than 2016/2017,
yet the same as bBYA (14.4%)
2016/2017% F[B] %Y, BYA(14.4%) &
BIIK#E

percentage of samples with > 14.5%
moisture than previous 2 years
KD EEMN14.5%FFBZ D
HUTJILDEEILEE2ES

Pacific Northwest ECA had the
average for 2016/2017, 2015/2016
and 5YA K EL B EFECAD FEHfiE %

201662503G A%g%5/2016 5YATT

Export Catchment Area Average

rnfant, Y=8: bR IS L]
Pacific
Northwest —
Kk EILBER 142
KEES FHiE  EERE
Southern
1
ﬁﬁl&a &1 jJGqu
W 2017 144  0.29 LI
| 2016 14.3 0.34
| 2015 14.4 0.32 ~
©
L0
w S
341
Q.
E
S
‘s & ©
E= o0
) N
E A
+ o
-
-
2 X
1 =] 11 17 62 55 24 23 1
el



Chemical Composition
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Chemical Composition

1b%‘-,ﬁﬂﬁk U.S. GRAINS

Important for poultry and 2 Genetics, weather, crop yields and
livestock feeding 5 available nitrogen during the
. REH-RBOHHICEE - growing season
Protein Supplies essential amino acids g EIEE WNE. Xix. EF5HO
RINDE WRT I/ BE R = ANEROEEERITD

Important for wet millers and dry-
grind ethanol manufacturers

_Sita;h 2/IJ I;Eéﬁﬁ%%ﬁ%ﬁ%;%ﬂl Genetics, weather
T —/hEERI- ’

and crop yields

Important by-product

of wet and dry millin EGRE. XIE. NEDEZEZFF

Influenced by

Oil DTIk/FSAZ) T DEELE +3
)
;Eﬁ Essential feed component

W28 0D B A3 R



Chemical Composition

R U.S. GRAINS
L5 R
No. of Std.
Samples Avg. Dev. Min. Max.
YUTILE  FHy ZEEE O BME  BK(E
Protein3>/\J8&
(Dry Basis B2 ~N— X %) 430 3.6 0.29 (.7 9.9
Starch 7Y
(Dry Basis 8#1~<— 2 %) 430 72.1 0.39 70.8 73.2
AR s s PAN
Oil k53 430 4.1 0.12 3.8 4.6

(Dry Basis Bz ~N— X %)




Protein # INJ H
(Dry Basis EZ2AN — A %)

U.S. Aggregate
KESKET: 8.6%

as 2016/2017 and 5YA
2016/2017H L U5YAE

Corn with protein = 8.5%
BINDBEMN8SBLUL EDFRAIDEIS:
2017/2018:
2016/2017: 70%
2015/2016: 10%

ECA had protein
concentration, same as 2015/16 and 5YA

2015/166 K ULYALRIER.
ECADAUINIEEEN
U.S. GRAINS

Export Catchment Area Average

B L S Hh i T (i
Pacific pres A
Northwest
K E LD 8.9
KEEE EHE EERE
Southern
1
ﬁﬁ&; E%ﬁ Gulf
w 2017 8.6 0.29 72
| 2016 8.6 0.26
| 2015 7.8 0.33
N
N~
—_ 1)
n X
24
Q.
E
w S
S& Q
N ©
2°Q N
O . m
[« :I-\ (V;
-
= 3 5 N =
210 © 43 1 ™ 27 29 8 65 2 00" o000
% ) o ) o =y Q ¢ L2
Al ) o ) o ) N
A X e K P 5 i/ o tm
s &° o o o g

«0 %0 QQ



Starch 77
(Dry Basis B2 AN — R %)

U.S. Ag regate
KEILET: 72.1%
than 2016/2017

and lower than bYA (73.4%)
2016/2017% 5YA(73.4%) %

NES

samples had 73% or higher starch

concentration than the previous 2 years
TUTOHETIRLLEEL Y TILEIE
BE2FZ

ECA had starch concentration,
as 2015/2016 and 5YA

2015/2016F K UEYAL
ECADT VT EEH
U.S. GRAINS

Export Catchment Area Average

B HH P b i T
Pacific 71. 7

Northwest

KEALFEER

vy A

72.1 72.3

Southern

ﬁﬁl?f& #ﬁ Gul

REKEH Fi9E RERE

Percent of Samples

S TILBDE|E (%)

g W 2017 721 0.39
© | 2016 724 0.35
| 2015 739  0.56
<
o
™
6 6 = = o
82 48 N 43 0 © 0 © 0 0 ©
o 2 - (- © £ N2K
G C A ? G
AV A o\ A7 TSR



Export Catchment Area Average

Oil sﬁﬁ (Dry Basis %%N_Z %) 840 1L 25 1 ST 1 1

Pacific - A
U.S. Aggregate Northwest
KE %gﬁg-h §.1% f 4.1
than 2016/2017, 2015/2016 and 41 4.2
5YA (3.9%) 2016/2017. 2015/2016. 5YA
(3.9%) ,& ﬁsglgilgeﬁr?ﬁ Gulf
Corn with oil concentration = 4% KEEH  ToE el o~
AR EENA%U LD EODY >
2017/2018 _ 2017 4.1 0.12
o & || 2016 4.0 0.13
2016/ 2017: 62% s‘;h__u | 2015 3.9 0.23
2015/2016: 48% 58
ECA had average N -
concentration than Pacific Northwest and “ 3
Southern Rail ECAs oq 0
ECA‘O)LLﬁ]%%'i*Eth%Bﬁ%B 00 g 00 g 2 0 g 17 2 g 32 351.0 38 58 ).
$EMHECAR T e e e .
U.S. GRAINS o> o)qf’o, ,bcg"b' %,.\@'q” W O %%



Physical Factors

IR T 7 9 2 —

@ U.S. GRAINS
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Corn Morphology
boEOICOEE

U.S. GRAINS

COUNCIL

>

Soft
Endosperm

BRAEEL

Horneous
or Hard
Endosperm

AEREE
/HEREEL

Pericarp
R

Source i #: Adapted from .
Corn Refiners Association, Tip Cap —
2011 T




i Physical Factors - Overview

) !m m 7 7 9 _ m; U.S. GRAINS

Related to processing

characteristics,
storability and potential Horneous
Stress cracks for breakage (hard)
AL RITYY - MI%E., REE. endosperm
HEL T &I R,

BRI S
- g !

Stress crack

index Whole kernels
ARLRISYY SEE R
R Kernel weight,
volume
and density
BHOEE,

BE.FE



Physical Factors

%Em 7 7 9 U.S. GRAINS
No. of Std.
Samples Avg. Dev. Min. Max.
HoTILE 15 ZEREE  =/IME mA{E
Stress Cracks AL RI599(%) 430 9 5 0 36
Stress Crack Index
ZhL RSyl 430 22.4 15.6 O 120
100-Kernel Weight BHILE (g) 430 36.07 1.43 27.45 41.05
Kernel Volume AL FE (cm3) 430 0.28 0.01 0.22 0.32
True Density ED % E (g/cm3) 430 1.287 0.012 1.211 1.334
Whole Kernels Se £ #i (%) 430 84.4 5.0 64.0 97.6
Horneous Endosperm TEIEEL (%) 430 81 2 75 90



. Stress Cracks
 AMVAIZU Y

U.S. GRAINS

= |Internal cracks in the horneous
(hard) endosperm

HEIRELRERD ISV

* Most common cause is artificial drying

O —HRAY7RR

X

[ A IEZ1E

= [mpacts breakage susceptibility,
milling and alkaline cooking

E&#ﬁbb?"c‘f MRNIE 7 ILH)LE

THBTS

1l

" Indicates severity of stress cracking
ANLARISYIDEEEZTRY

= Measures single, double and multiple
stress cracks
ZARLRISUIHMLA, 2K, Ft=lE
TN LENZRRD

*Range O - 500 (100 kernel sample)
0 - 500(BRIHY T IL) DEE




Stress Crack Index (SCI)
AMVA7 7Y V18 (SCI)

% kernels with

1 stress cracks
AL ROZ5997hY

1KDEEHLD %

X1

% kernels with

2 stress crackg
AL RS9 HY

2D R D%

X3

——

% kernels with
>2 stress cracks

AL RS9I M
2KEBAHTPD%

X5

U.S. GRAINS

[




Maghnitude of SCi

U.S. GRAINS
SCIOR[E
All kernels have F\A‘” kernels All kernels have All kernels have
stress ave
cracks stress cracks stress cracks stress cracks
B (Z fo/ BHETIZ BRIZTIZ2ADR BRI ANTIS \\
Sk ok VA R DAL RIS LRSI D H B @thxg?y’]?b\%
’775\&3%) |
‘—Q— —‘ o

300 500

Example jl: SC%=43%
SCI Calculation SCIET &
(4%2 x 1) + (19%P x 3) + (20%¢ x 5) =

a: 4 kernels b: 19 kernels c: 20 kernels
4% 19%1 201




Stress Cracks Export Catchment Area Average

Z h I/Z 7 7 ‘/ 7 (%) N:ratﬁw:st
U.S. Aggregate X [E E5T: 9% & -E 12 r Jj
than 2016/2017 4 9
than 5YA (10%) 2016/2017%
N 5YA(10%) E Southern
wallae i
percentage of samples with < 15%
stress cracks than previous 2 years
ZFI/Z’JZ\‘J’meB%Ek,ﬁ%O)ﬂ/?JI/ODEIJ REES T EeRE
'i f2 ?E o & W 2017 9 5
experienced slightly gL G2e s 8
higher average stress cracks than 35 © <
Gulf and Southern Rail ECAs for 2017/2018, 3R ® " S
the previous two ears and 5YA g N
2017/2018, i@ .BYADL\T N TEHRE S
I/Z73‘y70)$i’>]1|*§(i V] ¥
)bj.ﬁ%ﬁﬁ%EﬁECAgbb F o é 4160 3925 110 2.2 1 3 |
U.S. GRAINS > o o5 o A b



St ress C ra C kS I n d eX Export Catchment Area Average

Z h I/Z 7 5 ‘y 7*&?&(SCI) i HH W S b T 14
Pacific - A
U.S. Aggregate TR 29.5
KEEE: 22.4
than 2016/2017 but 7.5 23.8
than 5YA (25.8) ¥
2016/2017% ya) e suit

5YA(25.8)%

REEFH FuiE  RERE

samples had double or multiple
stress cracks than in 2016/2017 and

2015/2016 ) _ < W 2017 224 156
QAU EDRILRISVONBE YT LT 12 G (2018 1is o8
2016/2017£2015/2016% §E m | |
N Y
ECA had the SClof the  gn o
3 ECAs for 2017/2018, 2016/2017 and 5YA g o
SCIl&L. 2017/2018. 2016/2017. 5YATIZ. 3 ©

ECAHD ECAAS 80 8 18 15 2 4 11 N 0 0
U.S. GRAINS !&9‘0 9)%99 300“9@ :\q?ga %ofng;



v Kernel Welght Volume, Density

 BRRNEE. h\%g

U.S. GRAINS

Indicates kernel Kernel volume is True density reflects kernel

size which affects indicative of hardness EDQFE [EIHRADESERY

. £ 485 . L

;kg?_gi“ﬁ/ = Té growmg andItIOﬂS Higher density — harder kernels; less

A A XDIEE and genetics susceptible to breakage; more desirable for

N\l i FE 2 | dry milling and alkaline processing= % & -

Drying rates ?x*lgﬁﬂi_ﬁ (;EE 'E’ik BOMER, FBELICKRSAIUV T D7
3448 5 MEBEHEZTRY LHYRBIEL TS

_ o Lower density - softer kernels; less at risk for
Flaking grit yields development of stress cracks if high
temperature drying is employed; good for wet

in dry milling

e e e mllllngand feed uselE B E - EROHAL\FRAL
FSA2) T TIE I EE AV BESIER R I5YID
2L—UDIR=E FAEYRIHINEN, HTYRSYL T O A

[Z@#ELTLS



10 O' ke rn el (10 O: k) We i ght Export Catchment Area Average
E*‘ii (gram57 a‘b) 4 L B0 3 S £

Pacific -
U.S. Aggregate R Fo ) 31.12
KELET:36.07 g
7.4
than 2016/2017 and 5YA (35.37 g) 36.80 3745
2016/2017 £5YA(35.37 g)& R i an Sogapr
HERER gy
Corn with 100-k weight > 36.5 g w2017 3607 143 A
E*ﬁi@?;ggfgum*ﬁ*ﬁ e W
2016/2017: 22% 3E S
2015/2016: 22% H:
S &
ECA had 100-k weight of the 3 &% o
ECAs for 2017/2018, £ 4 o ~
_ 2016/2017 and 5YA S N
BMEIX, 2017/2018, 2016/2017, 5YA 2 BLE LB LR
Tl&. 3ECAH ECAD { x x x Y
U.S. GRAINS g o5 2 o Py



Kernel Volume
R (cm3)

U.S. Aggregate
KESET: 0.28 cm?®

than 2016/2017, 2015/2016
and b5YA
2016/2017. 2015/2016. 5YAH®

Corn with kernel volume > 0.28 cm?3
0.28 cm3LLl L D BIE DR i
2017/2018:
2016/2017: 33%

2015/2016: 34%
and ECAs had

kernel volume than Pacific Northwest ECA in

2017/2018 and 5YA
FAAFEIL ., 2017/2018L5YATIE,
ECAVVKEILFEEIECAE

U.S. GRAINS

Export Catchment Area Average

Percent of Samples

S TILBDE|E (%)

a0 HH 0 e Hh 3 S 4
Pacific -
Northwest
KE LGS 0.25
Southern
& ;'!
ﬁ p ﬁﬁaulf
KEE  TiyiE  EEREE A2
©
)
w2017 0.28  0.01 Ty)
| 2016 0.27 0.01
| 2015 0.27 0.01
R
N~
-
10 \-|
< : 1
N ® o
D 5
0 © 0 19 11 41 56 32 32
,3» &Q qf’g ‘1,'\0) ‘199
Q w@’ 60 Q
o 0 o 0



Kernel True Density

HEORANEE (g/cm3)
U.S. Aggregate K[EISE5T: 1.287 g/cm?

than 2016,/2017,
but similar to 5YA (1.288 g/cm?)

2016/2017% h.
5YA (1.288 g/cm3) FIFIFREKE

percentage of kernels with true
densities (= 1.275) in 2017/2018 and
2016,/2017 \
2017/2018&2016/2017’((21: HEDEEHN
(> 1.275)FHAD I &

ECA had the
3 ECAs for 2017/2018; however,
In true densities has been observed

across the years EMZEE(L., 2017/2018TIX

3ECAH ECAM H
WREEEZBLTEHEINDS
U.S. GRAINS

true density of the

Percent of Samples

Pacific
Northwest

Export Catchment Area Average

5o HH 0 S I S Y (B

-

KL PR D 1.268
KEKE F{E EERE
Southern
i
ﬁﬁ&; E%ﬁ Gulf
2017 1.287 0.012 HIL2
.| 2016 1.285 0.011
- 2015 1.275 0.012
19
™
S ©
4o
i
S
H
=
Oh
A ™
N (o]
P : o
i
> 9
2 0 N 46 19 50 72 2 0O o
%) L (%) " )
Y (o,;.»“ g Nl o
’ ’ ‘bl ¢



Other Physical Properties
-'td)ﬂbd)%i!ﬂ’]ﬁli

U.S. GRAINS

Whole Kernel ST £ $i (%) Horneous (hard) Endosperm &L E (%)

Percentage of whole kernels of a 50 g sample Measures the percent of the endosperm that is

50eD YU TILHDFZEERDENE horneous or hard within a range from 70 -
100%

‘Broken Corn’ in BCFM measures only kernel 70%~100%DEE DERFDEN S ZRT

size, not whether it is broken or whole BCFMH

DIFIER BRI DA X DHERIFLIHIEL The higher the value, the harder the corn kernel
TLBNELATEELTLEL DHENELGLHE RHMDEELEED

Impacts alkaline cooking operations and
susceptibility to mold invasion and breakage
FILAYIBEFEOHEFE -FEDZ (0T
SICEETD



Whole Kernels
T2 (%)
U.S. Aggregate K[E E5T: 84.4%
than 2016/2017,

2015/2016 and 5YA (88.9%)
2016/2017., 2015/2016.

5YA (88.9%)%

Corn with whole kernels = 90%
STERDESIF0%LLE
2017/2018: 14.7%
2016/2017: 39%
2015/2016: 50%

ECA had the
percentage of the three ECAs
3ECAH ECADEI& A

U.S. GRAINS

Percent of Samples

Export Catchment Area Average

a0 L = Hh I8 T 4 {E
Pacific - pe
Northwest
KE A FGER 86_8
Soutl}frn
hvd

KEEH  ToE AR sl guit

w2017 84.4 5.0

| 2016 88.2 3.9
9 | 2015 89.5 3.7 5 =)
4« ® ¥4
o
S
7
2
N
AY ™ :

N
P o 3
o
< 4 5 4 I~
0o 1 1 10 17 38 39 45 35 (=)



Horngous (Hard) Endosperm
BERRFL (%)

U.S. Aggregate
KEKET: 81%

than 2016/2017 but
slightly lower than 5YA (82%)

2016/2017% MBYA(82%) %
PO T[E S

Corn with horneous endosperm = 80%
TEREELH80% LL E D FXHiI
2017/2018:
2016/2017: 25%
2015/2016: 55%

3 ECAs have had
horneous endosperm percentages

ECADEREZL DE|S I
U.S. GRAINS

Percent of Samples

B TILBDEIE (%)

Export Catchment Area Average

i) HH L £ b s S 15 {1
Pacific - 4l
Northwest
RELED 80
81 81

Southern

HHAEE gl

RESEF FiuE  RERE

N~
Q W 2017 81 2
| 2016 79 2
| 2015 80 2
N
N~
N
)
. 10 Q o
0 1 © 45 174 52 25 3 0 0 0 © 0 0 ©
o ) o o 9 23
L) O X e O 8
" o o 09 <o'y &’f



IMlycotoxins:

Aflatoxins and DON

Ede =1k
777bFoETHAFIZ
nNb/—=l

@ U.S. GRAINS

COUNCIL



Export Cargo Mycotoxin Testing US. GRAINS
BHEMerad I R

* Provides an assessment of the presence of
in U.S. corn as it reaches export points early in the marketing year
iZEEOME. SHNRUKEENERIALHNRFLIZFRT
DFERERNREHET S
. export cargo samples are tested

B EYMY O TILHAHKER T F

* Reports the frequency of detected elevated levels of the mycotoxins in
export samples

HY U TILHLENLLARNILDIAaLT D UE R LT[R S
* Positive results the FGIS Lower Conformance Level (LCL)

FGISDIEZERLL X)L (LCL) & X&EEETED
 Aflatoxins 7275 k¥F,2: 5.0 ppb
« DON FAF<=/\L/—)L:0.5 ppm




Aflat@(in Testing Results
777 bFEBRER

A of the export 93.3
samples had detectable levels )
of aflatoxins than 2016/2017 and B 40
2015/2016 X I i 2015
RHATEERKED T ISR VA L8
Y TILD 3 2016
2016/2017&£2015/2016% £ Q 2017
S,
S &
@ X
samples were 5 &
the FDA action level O i
H T )LIFDADIREFIL N )LF 5.8
90 | 80 817L 1,309 4 (0.0
<5 ppb 2 5to 210 to > 20 ppb

U.S. GRAINS <10 ppb < 20 ppb



Deoxynivalenol (DON) or Vomitoxin Testing Resu

esults
TFTAFXFIZNL /) =WVEEREI M F D ORBRIER

A proportion of the export

samples had detectable levels
of DON than 2016/2017

BRHERTRELNILDTA X =/ L 38.6
/o—)l/7f)‘A~ B S 4 .
EI.?—I = o
TILDEIE(E2016/2017% s 015
samples were gt 12016
the 5.0 ppm FDA advisory level 2 w2017
BT ILHY5.0 ppm D SN
FDABIELNILE 2 &
g %
5 & 10.9
" 99 |58 1 a2) | 0 005 o 00.0
U.S. GRAINS < 0.5 ppm 2 0.5 ppm 2 2.0 ppm > 5.0 ppm

&<2.0ppm &=<5.0ppm



. Other Components of the Report
- LR=-POROAT

U.S. GRAINS

COUNCIL

N

CCCCCCC

Survey and Statistical Analysis Methods

EEUI /\ :

2017/2018
CORN EXPORT CARGO

ALY peE Testing Analysis Methods ]

i3 N 3%




Conclusions
tEA
g sl

@ U.S. GRAINS
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Export CarEo Report: Conclusions

=, i tw U.S. GRAINS

e tarly 555: 555:5 S. corn exports were, on average,
U.S. No. 2 on all grade factors
2017/2018*)]55 CEFRIFIIICEVWTREERE RN VEAQDIVIEL, #i1a. 2F
%& n:l:mﬁé;hj-"

. total damage and the test weight and BCFM as 2016/2017
2016/2017 LD LLER T, #21EE 1 BIEELEBCFMIZ
. protein, slightly lower starch and oil
concentrations compared with 2016/2017 o
2016/2017E D EELLER TR NV EIE CTUTUIEROTEY, B &
. higher levels of stress cracks than 2016/2017
may be due, in part, to slightly higher 2017 harvest\moisture
ARLRIS J7li 2016/2017% 0 5h%. BZHL2017EDINFERED

BKENPBEMNSCEN— K Mbhé




Export CarE

true density than last year

BRE., FABIR. EOFEE(IREE

&

0 Report: Concl. (cont)

A=, it&) (ﬁ%) U.S. GRAINS

100-k weight, kernel volume and

average horneous endosperm than 2016/2017,
indicating slightly harder corn in 2017/2018 than last year

TR E132016/2017%
=D liH’E*-otUbWEL\_HéTLTL\é

. 2017/2018D o EHA

samples’ aflatoxin and DON levels were below the
FDA action and advisory levels, respectlvely

ST IDT ISR ETAXZNL/—LIE,. FNF

NFDARRFILARNILEFSLARNIILET[E

EIRS




Corn Quality Reports: Looking Ahead
hvfnﬂxmﬁﬁntAéwﬁla

U.S. GRAINS

. Hopm/g for a hlﬁgh quality corn crop in 2013
2018%F . EmEDFIEAAVNEFTNS

e Eighth year of Harvest and Export Cargo Reports will be released in
December 2018 and earz in 2019, respectively.
S H DINERHREE -t EMMES (L, %fn%fnzois:_lzﬁ &2019
I—*)JJE‘ %%E%J:E
 Each year of these reports increases their value
_ou—tli EEXFRZTDOMEZELTLS:

* Several years of results using the same survey and testing methodology can
be compared

[/l — OD.JHE R ARV TEERRFORRZLERI ST ENAHE

. Patterns in quallt and factors that influence quality are surfacing

mBERBICEEETRIZTIZII—DINFI—2HBNRZ TS
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Building a Tradition:

hﬁ%%(

Thank You! ‘
by vkl 7=




SUPPLEMENTAL SLIDES
HMEAZ71RK

U.S. Grains Council

2017/2018

Corn Export Cargo

Quality Report

7 X ) hInEs

2017/2018
PoEOIYGHEYmEL KR —

L‘/ U.S. GRAINS

CCCCCCC




U.S. GRAINS

COUNCIL

Corn Export Cargo

Quality Report

U.S. Aggregate Average and
Range Comparison
boEQdBHEYIRALER - B
KERETF) & TR LEBR




Average and Range Comparison

Legend 1Y c‘:iﬁlﬂﬂ)kbﬁﬂ)-ﬁﬂﬂ

— Range Contains
XX.X 1 Approximately 95.0%

of Total Samples
EHUTILDFI5.0% N DEHAICEENS

U.S. GRAINS

Range Contains
Approximately 66.7%
of Total Samples

@ XX.X YT ILDHG6.TRMNIDEHIZEENSD
t U.S. Aggregate Average
KESET 13

mmm XXX —



Average and Range Comparison

:Fiﬂtﬁ'ﬁlﬂﬂ)kbﬁfi

U.S. GRAINS

Test Weight (Ib/bu) Test Weight (kg/hl)
BEEGRUE/Tyzi) BRE AT SLANJRIYRIL)
62.0 80.0
61.3 78.9
T 78.0 T
60.0 | |
59.5
76.6
T > T 558 T @584 0 T 75.8 75.7 T
58.0 ==l T ®75.2
i . - ‘ M0 —— @37 @738 @739
|
56.0 == 55.7 == 55.8 | - | ‘
J-54.8 J— 550 =7 - J_ J.
54.0 0.0 70.5 70.8
52.0 68.0
2015 2016 2017 2017 2015 2016 2017 2017

Export Harvest Export Harvest



7.0

6.0

5.0

4.0

3.0

2.0

1.0

0.0

Average and Range Comparison

(cont’d) :Fiﬁlé:ﬁ'ﬁlild)kbﬁ (&)

BCFM (%)

==5 1

T 4.6

— @ 30— @29

Lo L

@ 0.8
== (.2

2015 2016 2017 2017
Export Harvest

10.0

Total Damage #1815 (%)

U.S. GRAINS

== 5.6
== 52
=45 == 4.7
@ 2.7
@ 1.9 @ 19
| @13
== 0. J- 0.3 J—n,l—.l.ﬂ_ef
2015 2016 2017 2017
Export Harvest




Average

and R

dange
(cont’d) 13 é:

Comparison

DL

(%)

Moisture Ko == (%)
24.0
==22.9
22.0
20.0
18.0 —
@ 16.6
16.0 ——
==15.1 =14.9 ==15.1
14.0 @ 144 @ 14.3 @ 144 |
' ==13.6 == 13.4 ==113.7 L
12.9
12.0

10.0

2015

2016

Export

2017

2017

U.S. GRAINS



Average and Range Comparison

(cont'd) FIJ L FEDOLLE (Fx) © 55

Protein (Dry Basis %) #2/\7B (B2 ~RX—X %)

11.0

T 10.5
10.0

9.4

T 8.8 R . ® 86 ® 8.6

8.0 J—&O—J-a—gi e
@ 78 J-
7.4

7.0 -Lfle
6.0

2015 2016 2017 2017



Average and Range Comparison

(cont’'d) I E FREIDEL

Starch (Dry Basis %) T 7> (&2 R—X %)

76.0

75.0 T 75.1

740 @ 73.9

73.0
= 72.7

72.0

71.0

70.0

2015

2017

2017
Harvest

(%)

Oil (Dry Basis %) H#H% (82 X—X %)

U.S. GRAINS

4.4 . =
4.3 |
-T- @ 4.1 @ 4.1
® 39 @ 4.0 -Lu19 ——
Lsa |
| 3.7
L
2015 2016 2017 2017
Export Harvest



50

45

40

35

30

25

20

15

10

@5

e —

Average and Range Comparison

(COHt’d) :F-iﬂ t 50 [ a)tb (ﬁ% ) U.S. GRAINS

Stress Cracks AL X597 (%)

Stress Crack Index XL XI5y 9184E

150.0
== 140.0
125.0
100.0
75.0
T 65.2
50.0 52.0
T 40.0 T |
25.0 ! ! @ 224
@ 12.1 @ 11.6 ©13.7
00 — =m0 —  ==00  ==0.0 — =00
2015 2016 2017 2017

Export Harvest



Average and Range Comparison

(COHt’d) :F-ig t 50 [ a)kb (ﬁ% ) U.S. GRAINS

" - si=
100-Kernel Weight S1iE (g) Kernel Volume AL AT (cm?3)
45.00 0.35
0.34
T 42.97 T
41.00 0.32 |
™ 39.77 ‘ 0.30 - 0.31
38.20 38.03 . 0.30
37.00 T T /029 T T BN 5
@ 36.07 @ 36.07 @ 0.28 '
® 34.73 ® 35.26 ® 0.27 @ 0.27
R | | B | 026 —— '
33.00 L = 32,16 l ‘ i il 0.25 J-
29.00 29.85 29.27 =gl | 02 02 0:23 == 0.23
25.00 0.20
2015 2016 2017 2017 2015 2016 2017 2017

Export Harvest Export Harvest



Average and Range Comparison

(cont'd) FIJ L FEDOLLE (Fx) © 55

True Density EDZEE (g/cm?3)

1.325
1.310
1.306
1.300 —ng# T T—l—%%
® 1.285 @ 1.287
127 —— @ 1275 L ————
1 1.263 ®1.260
1.250 1.252 ==1.247
1.225 L
1.210

2015 2016 2017 2017
Harve



Average and Range Comparison

(cont’'d) I E FREIDEL

(%)

U.S. GRAINS

100.0

95.0

90.0

85.0

80.0

75.0

70.0

Whole Kernels 52 %i (%)

== 95,6 == 95 4
T93.0
| @ 895 | ©89.9
@ 88.2
|
l ® 844
80.4 ‘
Lo | res
J-72.9
2015 2016 2017 2017
Export Harvest

Horneous Endosperm L3, (%)

2015

2016 2017
Export
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Historical

U.S. Aggregate Averages
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'/ Historical U.S. Aggregate Averages:
 Grade Factors &% 0 REEHTY: SREHR

' U.S. GRAINS

COUNCIL

Test Weight (Ibs/bu) BCFM (%)
60.0 BEE RV E/Tydz) 3.2 4
59.0 1 3.0 3.0 3.0
=) 58.1
253550 578 _
38 g
+ T L.
&% :
o) 2
=¥
7
L
5 9 o > % © A N 0 " > % © A
5 N N N & N 5 5 . N N & N 5
® ® ® ® X X ® ® ® ® X ® ® ®

Marketing Year THi5EE Marketing Year T 4E
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'/ Historical U.S. Aggregate Averages: 7] U.S. GRAINS
+ Grade Factors @D KEKHTY: SREHR

COUNCIL

Total Damage (%) Moisture (%)
3.4 1818 (%) 15.0 1 KAEE%)
3.1 14.8 -
g
o 14.6 14.5 145
5] i 14.4 -
s 0
e $ 12
© <
= X 14.0 -
8 @
§ g 13.8 -
= S 136 -
N 9 &) > % © A
0 8 8% 'y » » 'y
Dy P Dy 0y Dy 0y ®

Marketing Year 115 &£ E Marketing Year TinFEE
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' Historical U.S. Aggregate Averages: e amai
+ Chemical Composition &% RE%EHTF: 1I$+@

Protein (Dry Basis %)

®
)

%
)

N
o
1

N
°
Starch (Dry Basis %) T 7> (82 X—2X%)

Protein (Dry Basis %) 2 > /\90H (EZMR—ZX%)

Marketing Year 5 E

10.0 9 .‘/NOH (&%&_x%) 76.0 -
9.5 - 75.0 -
9.0 - 74.0 -

73.0 -

72.0 -

71.0 -

70.0 -

Starch (Dry Basis %)
ToTY FEEPMR—Z%)

74.1

73.7 73.7 73.9

y Vv > D V) © A
" N g N4 7 N 0
> > > a® o > >
Marketing Year 5 £ E
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'/ Historical U.S. Aggregate Averages: U.S. GRAINS

20 COUNCIL

Chemical Composition BE 0 KEEHF19:{LEHE

Oil (Dry Basis %)

4.4 - o
HD EMR—X%)
~ ]
=3
.g T
m <
g
=
A"
| -
= R
O H
» 9 @ > % © A
5 N N N N N 5
® e P P P P P

Marketing Year 15 & B
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'\ Historical U.S. Aggregate Averages: P
Physical Factors BE D REEHFEIMEBENT 7 o5 —

>

Stress Cracks (%) Stress Crack Index
20 AMLRYIS VY 50.0 - 461 A FLRY SV UIEEZ

? 18 - 16
N 16 - 40.0
o

. ik
¥ o §5
2 12 - 2 X 300

| X D
i 10 en
s 8 S S 20.0
L 6 @
8 4 S+ 100
o o
0 2
(7]
g 0 - 0.0 -~
» N 9 ) > % © A

» M 8% & N~
® > > ® ® oS oS

Marketing Year 155 E Marketing Year T35 &£ E
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Historical U.S. Aggregate Averages:

@ U.S. GRAINS

. COUNCIL

Physical Factors %o kE%:FEHMEBHT 7 75—

38.00 -

100-Kernel Weight (g) BHIE (g)

37.00 -

36.00 -

35.00 -

34.00 -

33.00

35.86

100-Kernel Weight (g) Kernel Volume (cm3)
BHHE (8) 029 A B (cmd)
0.28 - 0.28 0.28 0.28

36.08 36.07

2]
"%
®

» Ny

>

o
QY QY

fb
Marketing Year 15 EE Marketing Year 115 EE
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'/ Historical U.S. Aggregate Averages: e amai
Physical Factors BxokEE:FEMEBNT 7 77—

~

True Density (g/cm?3)

1.340 E D E%(g/cmf”)
— 1.320 -
(3}
1.297 1.295
,_E, _ 1.300 - 1.291 1.287 1285 1.287
o
@ E 1280 -
(@]
)
= @ 1.260 -
S #X
O .. |
A K 1.240
@S 122
= 1k
1.200 -
\2) o A
‘19';y ‘19,;1' q,°';'b ,,9"‘)‘ oS o &

Marketing Year Tii5 4 EE

72



\ Historical U.S. Aggregate Averages:

U.S. GRAINS

 Physical Factors B 0KREKH FHIMBH T 7 75—

Whole Kernels (%) Horneous Endosperm (%)

92,0 - 5T £ Hi(%) ~ 887 TE L 2L(%)
91.0 899 < B
90.0 - ' 89.5 5 % g4 85

88.6 88.4

Whole Kernels (%) 5t £ $i(%)
Horneous Endosperm (%) f&}

% b
"% %Y
a® ®

Marketing Year 5 E Marketing Year 5 £ E
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0%
®

2]
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®

i
Y

Vv %
"% "%
> )

P )
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'/ Historical Mycotoxm Results
C BENTCLIANEY UERER

U.S. GRAINS

COUNCIL

Aflatoxin Results Deoxynivalenol (DON) Results
T7IShE L UREBRER TAFXZINL/—ILHEREER
0.9
100 B 5.8 100

20

6 3 12 2
16.5

80 10.1
70
60
50
40
30
20
10

0

2011* 2012 2013 2014 2015 2016 2017

= 0. 5 0.5

950 10 9
80
70
60
50
40
30
20
10

0

2011 2012 2013 2014 2015 2016 2017

Percent of Samples > 7 ILFDEE
Percent of Samples > 7 ILFDEE

Marketing Year 155 & Marketing Year Hi5EE
m< 5 ppb 25to 210to u > 20 ppb m < 0.5 ppm 2 0.5 ppm 2 2.0 ppm u> 5.0 ppm
<10 ppb < 20 ppb & < 2.0 ppm & £ 5.0 ppm
*Excludes the results of 46 samples that were tested using qualitative testing methods. The results of these 46 samples were all < 20 ppb. 74

*EMREREZANTHERLI-46D YU TILDERERN T, ChoD46BDH U TILDFERIZT RN T20ppb A FZo1=,



