U.S. Grains Council

7 X)) hine
2016/2017

Corn Harvest Quality Report

2016/17 b7 ERQY
RER@mEA L K- b

201741A8

U.S. GRAINS



uality, Reliability, Transparency
B (R, RO

* U.S. Grains Council:
T A) AR E
e Building partnerships based on trust
EEOEICHYIID/IN—hF—2yT
* Bridge to world’s largest, most reliable grain supply
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* Corn Harvest Quality Report:
FoEOOVNERRELR—K
* Reliable and comparable data
EEOSWNLEAFEGELR—k
* Transparent and consistent methodology
EHEOEN—EEDOHLHE
» Early look at general harvest quality
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Tools for Better Decision Making
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2016: Sixth year of this report
20165, ALR—HFI6EBZEDR D

v/ Evaluating trends and factors that impact corn quality
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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

IO ME FRKEFYHIEL AT LOELDI7I5—I2ESIND

v’ Corn Export Cargo Quality Report in March 2017
will report U.S. corn quality from samples at
export points
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“Export Catchment Areas” (ECAS)

Mg ftaithisl ) (ECA)

624 samples from

12 states that account for
93.1% of U.S. corn exports
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Quality Factors Tested U.S. GRAINS
HRNE SR T 7 55 —

Grading Factors #7704 — Moisture Ko EE
Test weight RIEE . — pevs
Broken corn/foreign material BRiEHI/E Chemical Composition {E“F# &
Total damage 41818 Protein 22 /\UE
Heat damage ZAE{S Starch TV

oil #B5

Physical Factors %EH"J? 73— Mycotoxins ¥/ aAkF 2
Stress cracks/Stress crack index . _ ..
AL RIS RN RIS HaIE Aflatoxing 7 I5hF>r>
100-kernel weight B HiE DON THF> =L /=)

Kernel volume HPIRFE

True density EDNZHE

Whole kernels 5t£ i

Horneous (hard) endosperm HERTEL
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2016 Growing Conditions and
Impact on Crop Development

2016’:152%41&2&2:2%/\0)

Variation in precipitation and
temperature, accompanied by
warm spring

B%Eﬁ%:‘:—umlia"‘ibﬂ'éh\

Warm nighttime temperature, 5t
wettest summer on record
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- --2011-2015
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Week Week

$

Large variation in crop
development at any given time
EDHMICBWTHEFICKE

BELDENHD

Good kernel volume and oil
concentration, with some
disease pressure
RIFLGBRAARR - MO HEL
NREANLANZ D HY

U.S. GRAINS

Normal-to-warm, but average-
to-wet fall
BlFE M A E TR
FE A AN EE LY SO

4

Harvest

i€

—2016
--2011-2015

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

Average harves’progress, good
test weight and kernel weight, and
low levels of stress cracks
EHRGIEER | RIFGRE

BRAEE., BANRIFYY



2016 Harvest Hi
20165EINFED

« Grade Factors HF#I705—

* Moisture 7

Test weight: higher than 2015, 2014 and 5YA*;
indicates good kernel filling and maturation

BIRE 201655, 20145, 5YA*Z LAY, RIFLGE
- HANRINTD

BCFM: levels remained low; average well below the
limit for No. 1 grade

BCFM: 5| EM{EEELANILTHY. FHIENo. 1EH DR
FEZEXS5MZTESD

Total damage: higher levels with more variability than
2015; average below the limit for No. 1 grade

BI85 2015 F KYEHIESDENKECELLALEN
T [ENo. 1F R DR AEZEZ TES

NEE

Higher than 2015, same as 5YA,

yet lower than 2014

20155 LY EEYALRIKHEMN2014FE% TES

hlights
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« Chemical Composition 1t=$8 Ak

Higher protein than 2015 and 2014
AU NDE(F20154 2014F % LES

Lower starch and higher oil concentration than 2015, 2014, and
BYA

FTUTUEHREF20154 ., 201445 5YAZ TEY AN ESHER
[T E[ES

* Physical Factors Y)IBIT 79452 —

Stress cracks and SCI higher than 2015, yet lower than 2014
and 5YA; susceptibility to breakage may be less than 2014 and
5YA

AMLRY S99 ESCIE20155F % LA H5H2014F £5YAZ TEY
BELOTEIF2014FE E5YAZ T ED

True density higher than 2015, and lower than 2014 and 5YA
ENEEIF20155%% LEY, 20145F L5YAZ TEIS

Horneous endosperm same as 2015, lower than 2014 and 5YA

FEREELIF 20154 LRI/K#ET2014F £5YAF T ED

Whole kernels higher than 2015, 2014, and 5YA
SE2HI1E20154F , 20144, 5YAZ L[S,

*5YA: simple average of U.S. Aggregate average quality factor in 2011, 2012, 2013, 2014, and 2015
*5YA: 20114F, 2012 4F, 2013 4, 2014 4F, 2015 FF K [FE 51 F K2 B T7 o 5— B DE Ty



Test Results: Legend
Eitﬁﬁ.%ﬁ% : a)gginﬂﬂ U.S. GRAINS

XX. X Range Contains
1 Approximately 95.0%

of Total Soamples )
2HUTILDHI95.0% N DEHEIZEEND

Range Contains
Approximately 66.7%
of Total Samples

XX.X 247 D66 7% N DERIZSEND

u.S. Agg_regate Average
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Test Results: Comparison
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Test Weight (Ib/bu)
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Test Results: Comparison (cont’'d)

2014 2015 2016

2014 2015 2016

- ) . re U.S. GRAINS
MERIER - LU (e )
BCFM (%) Total Damage 21815 (%)
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Test Results: Comparison (cont’'d)
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Moisture K& & (%)




Test Results: Comparison (cont’'d)

Eitﬁﬁ*ﬁ% . kbE ﬁ% ) U.S. GRAINS

Protein (Dry Basis %)
2N E (B2 PR—Z%)

Oil (Dry Basis %)

Starch (Dry Basis %) sH45 (BEMR—Z%)

ToTY (BEPMR—Z %)
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Test Results: Comparison (cont’'d)

SHEREE SR : LEE
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Stress Cracks AFLR95v9(%)
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Test Results: Comparison (cont’'d)
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100-Kernel Weight Kernel Volume True Density

! 1
! 1
! 1
HALE (g) | B Fi(cm?) : HOEE(g/cmd)
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Test Results: Comparison (cont’'d)
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Whole Kernels i Horneous Endosperm

ST H (%) l BEEE, (%)
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Test Results: Comparison (cont’'d)

Eitﬁﬁ.%ﬁ% : kbE ﬁg ) U.S. GRAINS

Aflatoxins DON
TS5 TAF=L/—)L
* 99.4% of the samples tested * 100% of the samples tested below the
below the FDA action level FDA advisory level
SRR YT ILDI9.4%H RER R YT ILIX100%FDAENE

FDADRFILANILETE-TULVS LARIILZETE->TLVS



Grade Factors

and Moisture
EWM77042-¢&
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Grades and Grade Requirements

U.S. GRAINS
SFMEEMEH
Min. Test Weight Maximum Limits of Damaged Kernels
per Bushel HERN DI XNEFRE
Ty Tl EEYUD HeatnDa T_aged Total
Grade NiEEE/IME 2BEE%)  wmigfE®E  BCFM
Fik (Pounds) (7R ) (%) (%)
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. 5 46.0 3.0 15.0 7.0



Grade Factors and Moisture

%ﬂ? 7 7 Q — tﬂ(ﬁﬁ% U.S. GRAINS

SaNrcr)l.p(I);s Avg. gteo\l/ Min. Max.
o T ez S0ME BKE
Test Weight & E (Ib/bu) 624 58.3 1.22 51.5 61.9
Test Weight FRFEE (kg/hl) 624 75.0 1.57 66.3 79.7
BCFM (%) 624 0.7 0.45 0.0 4.0
Broken Cornf 38 HiI (%) 624 0.5 0.34 0.2 3.8
Foreign Material 2% (%) 624 0.1 0.16 0.0 1.6
Total Damage #21515(%) 624 2.6 1.61 0.0 23.1
Heat Damage E\8{5(%) 624 0.0 0.00 0.0 0.0

Moisture K=& (%) 624 16.1 1.47 11.2 23.7




Test Weight BTRE - U.S. UnitsAREIBT  .ocomenme e

U.S. Aggregate: 58.3 Ib/bu

Pacific

KEEET: 58.31b/bu S 580 . {
. ;I\i(gAher average and less variability than 585 58.4 ‘f
sYA% EEREHELTESIELDE t/
* Indicates good kernel filling and -

Rail
migEE Ul o o

a
—
(o]

maturation
HADBIFEERA - AT TRT

. . g@ u.s. Avg Std Dev
* 94.9% above No. 1 grade minimum R e B mERE
94.9%7HNo 1 RN E/MEEZ LEIS gg u 201 58.3 1.22
* Southern Rail ECA had highest average in & 2 W 2015 582 108
. o
2016, 2015, 2014, and 5YA FAEREKEHE EAN 008 576 134
ECAMDFH{BE(L£20164F . 20154, 2014 S h
= 3 B4 = e o oV o
U.S. GRAINS N S S S



. . 'S Export (Aiatchment Area Average
Test WelghtEE - MetricX — M IViE S B Tt

Ncl)ar?cﬁi\]:\i/gst ]
U.S. Aggregate: 75.0 kg/hl i 758§ |
KEEET:75.0 kg/hl 75.4 75.1 f
* Higher average and less variability than 5YA f
5YAZ LIS FHELTRESIESDE - Rl f/

Rail
. - : msskEm Suf o
* Indicates good kernel filling and maturation . P

FHAD RIFGEERR-BAETT
* 94.9% above No. 1 grade minimum 94.9%

61.9

HiNo. 1ZEHDR/IMEE LES S [P
* Southern Rail ECA had highest average in %{We” KERE (e/h)  (ke/hl

2016, 2015, 2014, and 5YA FAEREXEMIECA & (B v 0

DIFH{EIF20164F ., 20155, 20144, 5YA O 2014 74.2

DVFhTERELEL )

& o N g5
0 po 00O
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Broken Corn/Foreign Material*

E&*E*ﬁ/;%* U.S. GRAINS

6/64 inches{ > F=

238125 cm
/_\ 12/64 inches{ > F=
47625 cm
VI

)’
\ / 12/64” sieve

/\ 12/64*v2 1B

6/64" sieve

/\ 6/64)(“):/:!_%%
FM

* Measured as % of weight xf £ 2 ;8IEE (%)




Broken Corn/Foreign Material SRIRHL/ FeH(%)  coococmen es e

U.S. Aggregate: 0.7%
KEKEFT:0.7%
* Average well below limit for No. 1 grade
(2.0%)
FEEIENo. 1FHRDEFRE(2.0%) %
[X5MIZTES
* Average and variability slightly lower
than 2015, 2014, and 5YA
FEEEIEXSDEIL20155., 20145,
S5YAZH T MNZTES
« Comparable BCFM across the ECAs
ECAZEIZH =Y RIKZEDBCFMIE

U.S. GRAINS

Pacific
Northwest

KEILFEER 0.7 ‘

Uaay 0.7

Southern
g Rail

Gulf

f

© w0 e o
O
o)}
§ u.s. Avg Std Dev
o @. Aggregate Ty  (RERE
25 KEEH (%) (%)
ES W 2016 07 045
q‘gi B 2015 0.8 0.61
‘:‘:‘T; 2014 0.8 0.50
Sh
(0]
a (o] 00 o o o
96 230N 110 01oc 00 00O
™
N Q'\,O’ N Q’\f’ Q’\:\ 7

Percent -



Broken Corn fRIR#I(%) oG s e

Pacific

U.S. Aggregate: 0.5% REm 0.6 ] ‘
KEEF:0.5% o0 ]
* In nearly all samples, BCFM consisted mostly 4
of broken corn, similar to previous years _ southem K
FXXFTARTDOHYUTILIZEENSDBCFMIE, mEEN S
MR, 2 DAL ABRIBH TH1- ~

* Average slightly lower than previous years

™
O
N

BT HR25E TES Pr m
* Gulf ECA was tied for the lowest average in gg /;g%ééaétf
2016 and had the lowest for 5YA 77JLJECA &3
22016 F DT HEH (FEFSKEMERL) 2N
&<, SYATIE®RBIEMN o= 5'4\

U.S. GRAINS



Foreign Material 2% (%) O R

Pacific e  JEew
Northwest

U.S. Aggregate: 0.1% KEL A 0.1 ‘ :
KEES: 0.1% - f

* Foreign material has varied little

across ECAs or over the years | [Souther K
EWYIC OV TIZECAR D FE =T EF ~ AR Gut oo o
ZEDENEIFEAER 2 P

* Combines appear to be efficiently

removing most of the fine material g@ Us.
OV RAVIZRYIFEAE DR im o £
MELHENITRESNTDE e
oD :gg
=
g A\
s
& 00 ~N o o
110 01c 00oc 010
5| U.S. GRAINS © K © 5 © 5 5
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TOta I Da m age a n d H eat Da mage Export Catchment Area Average

ﬁ*ﬁfg & %*Efg (%) BB IS 1

NPaﬁific A | A—
orthwest
Total Damage f&ig{5 A 1.0 ( 4
U.S. Aggregate: 2.6% K[EEFT:2.6% g - 4}‘
* 71.8% of samples met standard for No. 1 grade ' ' 3
BT ILD71.8% D N0 IEHRDEEITEEL ¥ /
L\é N Rail 3
R ea v 4@GUIf ST )L T _
« Higher than 2015 and 5YA o i-- e
20155 &5YA% £[E1S
* Pacific Northwest ECA had lowest average in °H9
2016 and 5YA ™~ u.s. Avg Std Dev

2016 THSYATH AKX EILFAEECAD 1Y (T &%
HLIEHM DT

Heat Damage: Zero EE15:75L
* Same as previous years

Aggregate iy 1ZERE
KE

git (%) (%)

Percent of Samples
H 2 TILFDEIE (%)

B2 LEIKEE
o0 ™
00~ 00O
U.S. GRAINS > 5 A
N %Q\’ %QN /\.Q'\' 0'& 7 o



. = Export (Aiatchment Ar?? everage
MOIStu re 7kﬁ§§(%) B4 HH 00 £ i T £
Pacific P o —eee—— _ Sssm—
Northwest
* Not a grade factor K 159 - § |
—_— A
FRIO7OF—TIEEL 15.7 16.2 f

* U.S. Aggregate: 16.1% p
*%E-l_ 16-1% Southern (‘

* Higher than 2015, lower than 2014, - ﬁ_‘éﬂ%a%”‘ﬁﬁ% Sl

same as 5YA 20158 % E[AY . 20145 T
Z T MY, sYAERIKEE KEEH (%) (%)

* Lower variability than 2015, 2014, and
SYA (X5DF(E20154, 20144F . 5YAR
TES

« ECA differences ECAfEIDHEE:

* Gulf higher than Southern Rail and
Pacific Northwest ECAs, same as 5YA
SYAER#R. HILTECAIT R ER &% &
ECAEKEILAEECAZ L[ES

U.S. GRAINS N x> N ) N A o

Percent



Chemical Composition

(4310
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Chemlcal Composition

i X

Proteln AL~ |
Important for poultry and
livestock feedlng

REHA-REOHAHIER
. Supplles essential amino acids
BT/ BEERA

Starch 77>
= Important for wet millers and dry-grind
—_— ethanol manufacturers
DIybI) T EE LG MBI/ —
IWEEREBICTEE

Oil /H]ﬁ‘
\ Important by-product of wet and dry
milling

DTYMNRZASI T DEBLZRIEY
» Essential feed component

TR R DEE R A

U.S. GRAINS

Influenced by
genetics, crop yields,
weather and available
nitrogen during the

growing season
i"’é{z‘z E. H)Z%Jﬂléa
REER1E

Influenced by
genetics, weather and

crop yields
B E. Xix. INE
DFEEFZITS




Chemical Composition

Pry3 U.S. GRAINS
b8 R
- No.of
Samples Std.
H 7))L Awg. Dev. Min. Max.
= M1 ZRE m/IME =XIE
Protein A /\J &
(Dry Basis E24I_—2 %) 624 8.6 0.50 6.8 11.7
Starch T2
(Dry Basis ZZ#IRN—X %) B2 72.5 0.53 69.2 74.3
: b 2\
Oil 7] 624 4.0 0.23 3.2 4.9

(Dry Basis EZHIR—X %)




Protein 4% /N9 8 (Dry basisEzZ¥IN— X %)
- W

U.S. Aggregate: 8.6% pacific
KEES:8.6% F E 3L 7 5 8.8 { B
* Higher levels in 2016 and lower 87 85 41’1
variability than 2015 and 2014 ) " : ; 3
20165 [£2015%F . 2014F %= EAY . X rggrepte ¥ f/
5OEFFINLDEETES : o
W 2016 8.6 0.50 EoEpsk g | Gulf o
 Good nitrogen uptake during grain-fill ™ 2015 82 053 N &
may have led to higher protein - 2014 85 0.55 P
BB O BRI A BIFFE ot 128 52 S
ROINDBEMWELGo=EEZOND e
* Pacific Northwest ECA has tended to %ﬁ )
have highest protein the past 3 years £ g Q
and 5YA N —
KEFLATECAD R /AU E LB K3 P Ny
FHELVYATERVEMERLHD 005 O:d.n s752fl) 1812 327 090 og
U.S. GRAINS <k i Y X X o3 BTN
A P @,\9 N §9§



Export Catchment Area Average

Starch 7_"/ 7>(Dry basis EZ%/\'—X %) 80 L 0 1 o B £

Paﬁific y=.SS 02w a
Northwest
U.S. Aggregate: 72.5% Ry 72.2 { ‘
N iT:72.5%
AESRE 724 726
* Lower than 2015, 2014, and 5YA
20154, 20144, 5YAZ T [E% _ southenn
* Gulf ECA tends to have higher AREER 50 e
average starch and lower protein Vs,

Aggregate
KES&KE

concentration than the Pacific
Northwest and Southern Rail ECAs
73 JLIECATIF K E L FEEBECAOFE
MEREMECAKY B TUOTUE
BRNZLAVNIBEHENDA

Percent of Samples
Yo TILHDEE (%)

LMERIASH D
I grl?
U.S. GRAINS & !




Export Catchment Area Average

Oll sﬁﬁ (Dry basis EZ%N_Z %) 841 HH 0 2 e T 1

Pacific A W S
Northwest

U.S. Aggregate: 4.0% R L RN 2
KESKE:4.0% 41 4.0 Ar

-
v

* Slightly higher than 2015, 2014, and
SYA R (/
20154, 20144, 5YAZH T AT E " ﬁﬁ“ﬁ*’ﬁwg"‘ -
E3 Ly

 Pacific Northwest and Southern Rail
ECAs had slightly higher oil
concentrations of 4.1% compared to
the Gulf’s 4.0%

K E b 7o ERECA L R SR % & HECA
[XHNEHENAL.1%THILIECA
D4.0%%1 9 M LES

15 (%)

=
0

Percent of Samples

A IN==10))

v
Percent
(Dry Basis

ER—2X)

U.S. GRAINS



Physical Factors
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Soft
Endosperm

EirEL

Horneous or
Hard
Endosperm

AEREL

F-IXEMEL
Courtesy of K.D. Rausch,
Ag & Biol Engr Dept.,
University of Illinois,
Urbana, IL
AV AMNT—INF . A)/A4KE
BE-/N\(FIEE.
K/D.Rauschig{it

Pericarp

Tip Cap

T
REE

B

U.S. GRAINS
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Physical Factors - Overview

MENT 7 % — BE

* Related to processing
characteristics, storability
and potential for breakage

I HiE, R, BRBLG
’d"c‘il ESPEACIFS

* Stress cracks ARLRITvY
» Stress cracks index
AL RIZYDIEIE
* Kernel weight, volume,
and density
SHEE. RNAEE.BE
» Whole kernels ST& i
* Horneous (hard) endosperm

tERE 2L




Physical Factors

% m 7 7 9 — U.S. GRAINS

No. of
Samples Std.
H 7))L Avg. Dev. Min. Max.
# Ty BERE &/ME =A{E

Stress Cracks (%) ARLROIF9H 624 4 6 0 84
E‘:r:[is ;C(";%"T;;; - 624 8.8 16.6 0 268
100-Kernel Weight BRI E (g) 624 35.20 2.43 18.91 44.17
Kernel Volume FXFIETE (cmd) 624 0.28 0.02 0.16 0.34
True Density EDZEHE (g/cm?3) 624 1.258 0.018 1.162 1.320
Whole Kernels St2HI (%) 624 95.2 2.7 80.6 100.0

Horneous Endosperm HRERTE, (%) 624 79 4 71 93




Stress Cracks

AMVAIZUY

U.S. GRAINS

Stress Cracks
ANLRIS597 (%)
* Internal cracks in the horneous
(hard) endosperm

BRILADITvY

* Most common cause is artificial
drying
RO —RMTRERITANITEE

* Impacts breakage susceptibility,
milling and alkaline cooking
HEICLHBALPT S, SV
7.7 IVA)EE

Stress Crack Index (SCl)
ARLRISVIHEE

* Indicates severity of stress
cracking
ARLROSVIDEEZTRY

* Measures single, double and
multiple stress cracks

IR 2R 3RULEDANVRY
ANk

e Range 0 —500 (100 kernel sample)
0~500DEFH (BRI TIL)



Stress Crack Index

AMVARY Sy V1BEE (SCI)

—

% kernels with

1 stress crack
ARLRISYOH
1RDRDEE (%)

X1

% kernels with
2 stress cracks
AL ROZYOM

2ARDHDE|E (%)

—

X3

3R LLEDRDES (%)

—

% kernels with
>2 stress cracks

AL RIFYO M

X5

U.S. GRAINS

SCI

_—



Magnitude of SCI U.S. GRAINS
SCIDFRE "

All 100 kernels have  All 100 kernels have All 100 kernels have All 100 kernels have
no stress cracks single stress cracks double stress cracks multiple stress cracks
BRETIC BHR2TIZIA®D BRETIZ2AD BHEETIZ3ARLULED
AL RIS991L AL RISV HY ARLRIZ99 %Y AL RIS HY
< <
100 300
0 Stress Crack Index Range 500

AL RISy tE1EEE B

I 161 I I

SC% = 43% a: 4 kernels 4%

SC Calculation SCIZLH!: b: 19 kernels 1971
(4% x 1) + (19%P x 3) + (20%° x 5) = 161 c: 20 kernels 20%1




St ress C ra C kS Export Catchment Area Average

AMNVRIS59Y (%) 51 BL 5 b £

Paﬁific ya. A 020202wr a @
Northwest
KEIFES 4
U.S. Aggregate: 4% A > |
ﬂé EI %E-I' :4% 2 4
* Slightly higher than 2015, yet lower than 2014 ¢
and 5YA . . Southern (‘
2015 ZH g M EESHA, 2014F E5YAIE W e su_ o

TE3 Y

* Favorable growing and maturation conditions,
along with good field drying led to less
artificial drying
B GEE -BAKH T, BEISZTOEIEN
A N O IEMNDIEKTEATL

 Southern Rail ECA had lower stress cracks
than the Gulf and Pacific Northwest ECAs,
same as 5YA FEEREXEMEECAD AL RY
T (EHILTECASKE L FEEBDECAZ T
[, SYALRIFRE

Q0
L
(e 0]

u.s. Avg Std Dev
Aggregate iy ZAE R
RESKE (%) (%)

Percent of Samples
Y2 TILHDEIE (%)
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St reSS C ra C k I n d eX Export Catchment Area Average

ABLARY 5y 7EESC) i s _
U.S. Aggregate: 8.8 LS 10.3 { -
KEIKF 8.8 o ]

* Fewer kernels with multiple stress cracks
in 2016 than 2014 -
20165 . 3R LLED R RISV I D H
BERADEIL2014E% T A o7

Southern

Rail
mEiEE O o o

™~
—
(@)]

* Southern Rail ECA had the lowest average 4 S e
SCI of the 3 ECAs in 2016 and 5YA g{%ﬂu 4E
20165F ESYATIE, BECOILFAEEEN 39 206 88 166
ECAD FEHSCIE FxEIEM T Sk W 2015 66 117
&R 2014 202 27.7
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o ™ o 7 <
3 2+ 11 2 M
T T T a’%
Gl o o o S
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Kernel WeEjght, Volume, Density

BHOEE - 5 - B penane

* Measure the size and composition of corn kernels
FOEOQDVHAD YA XEBRZERIET S
* Kernel volume is indicative of growing conditions and genetics
BAREXEFTRKREEEHEEZTRT
100-Kernel Weight (mass .
ght (mass) True Density

BALE(BEE)(g) - ENFRE
Kernel Volume £XHIZETR (cm3) (g/cm?3)

* True density reflects kernel hardness EDNZEE IR DIEIEZRT
* Higher density = ZE — harder kernels; less susceptible to breakage; more desirable for
dry milling and alkaline processing

BUMER., BELITKLKEFSAIYI T ET7ILAREIZKYELTLND

* Lower density {£%5 EE— softer kernels; less at risk for development of stress cracks if high
temperature drying is employed; good for wet milling and feed use
ZoMLMER ., SREZEFHEATIESIEANRISVIDHEE) RIHEL, DT vh
YT ERMITEL TS




100-kernel (100'k) Welght Export Catchment Area Average
BALE (100-k) (8) 8 4 I 5

NPaﬁific S —
orthwest
U.S. Aggregate: 35.20 g * £ \ <
N =1 . :
7|< S %E-I- :35.20 g 3567 35.54 f
° ngher than 2015, 2014, Southiern {
Rai
and 5YA averages g oul
7 - lﬁ.S. A'vg ) )1/7..\'-
20154F . 20144F . 5YAD Fi9Z L[\ S Agregate -~
o M 2016 3520 @ 243 (o))
* Pacific Northwest ECA has tended to W 2015 3434 243 b ®
have the lowest 100-k weight of the 3 Ryg L2018 3405 28 S
ECAs g@
3ECAD DL REILFEARECAD 100-kIEHZ 58
HIELMERIAE S 52
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X h Y
Kernel Volume ERBIE T (cm?3) i e
Paﬁific y=.SS 02w a
Northwest
U.S. Aggregate: 0.28 cm3 A e f
\Y V4 § . 3
KEEET: 0.28 cm 0.28 0.28
* Average slightly higher than 2015, 2014, and
5YA Southern /
7 4 ) - - ﬁ.Ra”‘ u \
%I:? ﬁtzmsﬁ 20145, SYAZDH T ML mESEAE SU o
» Higher percent of larger kernels (0.25 cm?3) in °I_g
2016 than in 2015 and 2014 R, US Avg Std Dev ™~
4] regate ¥ 1ZEEEAH
20164 D A EHERHI(0.25 cm?) DEIE (% ad REkd o )
20154, 20144 % L3 58
* Pacific Northwest ECA has tended to have S
lower kernel volumes than Southern Rail and GIN $
Gulf ECAs &J;I:\\ o - 2 —
KE AL FEERECAD FX P A TE (L F BB Sk B 1 000 000 24‘ 60 15 0
ECA. 7TILIECAZ T RIS ER N H S | ' ' ' '
Y 3 Y S Y S
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Kernel True Density

Export Catchment Area Average

%ﬁw;wﬁg(g/cm3) a4 HE 00 S S 8
= - Ncl:ratﬁi\];il(; o e  JEew
U.S. Aggregate: 1.258 g/cm3 AL N | '
KELEET: 1.258 g/cm3 1261 1.259 f
* Higher than 2015, lower than 2014 ¢
2015 % LAY, 201455 TES U Agregate (%mt%) é%z Southern (‘
» 77.2% of 2016 samples below 1.275 g/cm3, 2016 1258 OO ﬁ-gmﬁwgﬁ‘“
a lower amount than 2015’s distribution B 2015 1254  0.017 T
2016 FE DY TILDS5577.2%H31.275 28 AL g
g/cm3ZETEY, 2015FE DR HETE-ST §
RV ~

* Pacific Northwest ECA was lowest among
ECAsin 2015, 2014, and for 5YA
ECADSL | KEJLFEEBECAIL20154

Percent of Samples
YO TILBRDEE (%)

20144 SYATERLIEM 7=
X > O ™ ™ I
U.S. GRAINS (9,\,'.‘/ '1:\”} o):\/’} (9’\,’} 6),,\/% w‘°'\’
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Other Physical Properties

ftk D VIR RI T4

Whole kernels SE2 i (%)

* Percentage of whole kernels of a 50 g L (%)
sample 50U T LDY LT ILHDTER * Measures the percent of the

s EI AN .
RIDE| S endosperm that is horneous or hard

U.S. GRAINS

Horneous (hard) endosperm

* ‘Broken Corn’ in BCFM measures only
kernel size, not whether it is broken or
whole

BCFME DM BEIEHI | [(FFBID A X
DHZHFEL., WIELTLWS T ED
ZERLEL

Impacts alkaline cooking operations
and susceptibility to mold invasion and
breakage
TILANECEZEZ RIZL, AEIC
BRIN-YBIBLEYLPTES

within a range from 70 — 100%

70 - 100% D EF THIEELDENEF
Y

The higher the value, the harder the
corn kernel

EASFNIEENEE., FOEOOD
L FHESAE D



Export Catchment Area Average

== A Y G ea A
Whole Kernels Se 2 $I(%) it 5
Pacific e  JEew
U.S. Aggregate: 95.2% et mes 95.7 . { -
s, § . o \
KEEEFT:95.2% 2 L f
* Higher whole kernels than in 2015, 2014, and A
SYA - SOlIJRtar}‘Iem (‘
STEAIE20154F, 20145, 5YAZ L[S N mmgaA Sut o

* 93.9% of 2016 samples had 90% or higher
whole kernels, similar to 2015 and higher
than 2014
20165 H 2T )L193.9%I(%90% LI ED5EE
MZEEH. 2015F LRIFEE. 2014F7 £[ES

* Pacific Northwest ECA had the highest
average in 2016

2016 FE DX EILFEEPECAD EH T HZLFH LY

60.7

u.S.
Aggregate
KESKEH

Percent of Samples
YU TILRDEE (%)

Percent

U.S. GRAINS KX q’vc?’ cgf’ qbf’ Y
COUNCIL R & § &



HOrneous (Hard) Endosperm Export Catchment Area Average

%l /o 8 L b T 4
fERAFL (%) _
 U.S. Aggregate: 79% L 79 { ~
KEEE:79% 80 79 f
e Same as 2015, lower than 2014 and 5YA b
20155 LRIFEE . 20144, SYAZ T [E% ¥ ‘/
* Little variation among the -

Rail
: ki@ | Gulf =i
3 ECAs in 2015 and 5YA; Southern Rail was P AR B A 5

slightly higher in 2016
20156 E5YATIL, BECARI D [E5DE(F T E
AELEMDT=H, 2016 E TIIEERELERD

u.S. Avg Std Dev
Aggregate ity I1ZERE

48.7

REEF (%) (%)

HT hIZHhE LB m 2016 79 4
* Over 5 years, Aggregate horneous endosperm L igii ;2 j

has tended to be higher in years when
Aggregate true density is higher

SEEfE. EIEELEFHEXEDEELFHEN
B WFISELLGSERLH D

Percent of Samples
YU TILRDEIE (%)
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Mycotoxins:
Aflatoxins and DON

. U S. GRAINS
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Mycotoxin Testing

74 : I\ * S, nitgﬁ U.S. GRAINS

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

FOEOIVIRERRELR—FTE, IR YT ILASIRESNSEE DA AT
SnTLVS

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

rOEOSVIRERRELUR—MIKEEBEDEOIVICRET SN
DHEEFERELANILZEFTATHLDO TGN

* Tested a minimum of 25% of collected samples, same as in 2015 and 2014
2015 L2014 FE LR RESNT=H U TILD D71 EE25% % AR L 1=
* Positive results if above Lower Conformance Level (LCL)
BERLANILOR/MEZBA-15E XEGEELTS
* Aflatoxins 7275+ 2:5.0 ppb
« DONTAF=/\L/—)L:0.5 ppm




Aflatoxins Testing Results

777 M BBRER

* Percentage of samples with no
detectable levels of aflatoxins in 2016
similar to 2015 and 2014
2016%F . IR AIREGLNILD T ISk
FUDNEWNS T ILDE|IE L2015
. 2014F LIFIXFL

97.7

AN
|

J

=
=]

S
* One incidence of aflatoxins above the B
FDA Action Level s 2014
FOARRHILALEE@B7ZISREY  EN o 3812
u

VDFEELIE

* Growing season conditions were not
conducive to aflatoxin development
AEHET IS UFIEESE A
TUVEHTIE G-I

Percent of Samples Tested

AER T R H >

o oll o o006 o o 06

U.S. GRAINS <5 ppb >5 ppb >10 ppb >20 ppb
counet & <10 ppb & <20 ppb




DON Testing Results
FAFIZNL /) —IIRRER

* Lower percentage below 0.5 ppm in
2016 thanin 2015
2016 M0.5 ppmZEx FEISH T )L
DEIE(X20155F% T E S

» Zero incidences of DON exceeding

AN
| |

the FDA Advisory levels \ g{ﬁﬁ 2014
FDA\O)E}J%I/’\\)b%J:@%)?T:\:“\/ S m 2015
ZNL/—JLIEFEE LT g8
2 m 2016
* Incidences may be attributed to wet %QQ
ey . . W’
and cool conditions during flowering M
RSN ETWCTESLEUNER o
EIEOTHRAEL-AREENH S B
o o 0.0
<0.5 ppm 20.5 ppm & <5 ppm >5 ppm
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Other Components of the
Corn Quality Report
203 mBALVEAR-MOD
ftho) B &

U3, GRAINS



Other Features of the Report

'1_\ I\ a)fma) Wﬁ U.S. GRAINS

e U.S. Corn Production, Usage and Outlook
KEEFVEADCDAEEEZ. HEE. RAHA
* Survey an_d Statistical Analysis Methods
B EHET DDA

* Testing Analysis Methods
ER D HTIE




Harvest Report: Conclusions

HEH% LiR— b it&) U.S. GRAINS

* 2016 harvest samples were, on average, good with 87.8% grading No. 2 or better

2016 NFERF Y T ILIE. 87.8% A N0 2R LL L i B iF=o1-

* High yields accompanied by increased protein; this was complemented by slightly higher oil
concentration than 2015 averages

BURIEEL U\ VB RIEML., M EFEL201FEHZEHT M ERSf:

* Average harvest progress, similar to the 5YA, contributed to average moisture and stress
cracks being comparable to the 5YA
IR INFEE S IR R IESYALIZIZRL T, SNICK > TEH KR EEERNRITYY
[XSYALRIFRE L7Eo 7=

* The high 2016 average test weight was due to relatively low moisture content, high percent
of whole kernels, and low breakage
XKD EEN DL TEEHDEIENEL. BIEN DN OT=T28. 2016F D F
HREBEEXESEoT-




Harvest Report: Conclusions (cont)

HEH%I/I\— b : &8 (ﬁ%) U.S. GRAINS

* True density and horneous endosperm were lower than 5YA, indicating a softer corn; still, a
good supply of corn suitable for dry milling available
ENFRELEREILIXSYAZTEY, ZOMVFFRRTHAZENTEINTLSD ., ENTERS
A2 IZELIzFoEODD DR E X AT EE

* Low levels of BCFM and high percent of whole kernels may decrease susceptibility to storage
problems and enhance processability BCFMODLARJLIZIELTEEHRDEI SIS\ -HEFEF
DEBEFE)RNBYMI %A R EL

* Higher total damage most likely stems from cob rot damage; careful moisture measurement
and adequate drying and aeration in storage will help with maintaining quality
BEENSVDIEEZLEELTcob rotlZ&S5HED=-OT. REFICKADEELMREI(C
BIEL., BYCEE- BRETAISREZHIFTILLNTED

* Growing season was not conducive to aflatoxin development
ABHIET7 ISR URRELOTVEHETIIGH T

* Higher incidences of DON than in 2015, yet all below the FDA advisory level
TAXZNL/—ILDFEAEEIF2015FXYE N FDAEIEL NILE T E ST
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Building a Tradition:

hﬁ%%(

Thank You! ‘
HYYHhEeS>TETWVEL 7




SUPPLEMENTAL SLIDES.

U.S. Grains Councll

2016/2017

Corn Harvest Quality Report
fHEAZAR

7 X)) hsme

2016/2017
boEAIPRERGRBELER—-b
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U.S. Corn Production Supply
& Demand Outlook
KEbvEQOOY
SEE - THREREL

U.S; GRAINS



y*;sﬂtpir%%tié)r!!al{id Yield U.S. GRAINS
= s

. I
12.0 - 354 354 - 36.0 3 &
_11.0 - ' - 350 § 3
< - 340 o
> 10.0 - M 3
E - 330 d;é
= 0 - 32098
’ 8.0 - W 3]
% . — 310 l X
> 7.0 - - 30.0 S%
2011 2012 2013 2014 2015 2016P
CropYear
BUEE _
SourcetHi: USDA NASS B Hectares Harvested (mil) Yield (mt/ha) P= 5

INEER (BANIFI—IL BUR (b /AGB—)L) P=Projected
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Corn Production
rYEOOSEEE (mmt)
RPN WRUO YOO

cloNeReoReoReReoReo K=

ourcett B: USDA NASS

Production by State

')|||| 5“ E EE S5 o

7 Crop Year

S. GRAINS

] =4

T

] 63
1 59

13 14

IL IN 1A KS KY MN MO NE ND OH
Sample States B> 7 JLIEEUMN

m 2015
44 W 2016P

20 14

SD Wi
P="F Al
P=Projected



Surveyed State Production

REXNRIMBIEESE (MMT) oot

Difference # Relative %Change* fExZ 5
State M 2015 2016P MMT Percent  Acres Yield

llinois 4,4 51 59 8 150  B® &
Indiana 21 24 3 16%
AVTATF _ —

lowa 7447 64 68 5 7%

Kansas #>%X 15 18 3 23% Fs

Kentucky 6 6 (9)] -1%
TRy F—
Minnesota 36 89 2 6%
SRVA *Green indicates 2016 is higher than 2015
Mi§souri 11 15 4 I — and red indicates 2016 is lower than 2015;
Exb_') . . bar height indicates the relative amount.
peapl oY ev & e 438 [ £2016 F A2015F LY B EE T E
NothDakota 8 13 4  53% g o [ZAEL CEE T

J—R524 N—DFSFHEANGEEZTRLTLS,
Ohio 13 14 1 8%

A ‘;7" ) . P=Projected
%orl;txgggota 20 20 @ 4% P=% |
Wisconsin 12 14 2 13%
)L RAVT Y Sourcetti #2: USDA NASS
Total U.S. 345 387 41 12%

EXS



U.S. Production and Use
U.S. GRAINS

KEEEELHEE

160 7 144
140 - 135 Crop Year
7)) = Y o
S ) Eﬂ_% J:-_rg
— _L
SRR
43 7 12/13
= le m13/14
c
2R = 14/15
S HI
W 15/16
W 16/17P
Food, Seed, Ethanol & Feed and .
Other Non-ethanol Co-products Residual Use P=Projected
Ind. Use BRA.BF.I4/—IL IR/ —LBEUHED AHBLUBEEER P="T Al

Sourcet #: USDA NASS

LNDERHEES



U.S. GRAINS

COUNCIL

200 - Crop Year
2 HYEE
S} 150 - 135
o3 12/13
= L
g*'l& 100 m13/14
S0 m 14/15
=

m16/17P
O _|

Food, Feed and Other Alcohol for Fuel Use
. 58, 2O PR La—IL

Sourcetti #: USDA NASS P=Projected



U.S. Production and Disappearance

‘I' EEE = t iﬁ = yd&.'cﬁRA'Ns

450 - 387 Crop Year
o 400 £ i 4 BE
R 350 -
=\ 300 - 12/13
oL m13/14
SR 250 -
= 150 - B 15/16
= 100 - m16/17P
50
0 - EER BERHEE e RIRTERE
Production Total... Exports Ending Stocks P=Projected

P=AI

Source i #2: USDA NASS



U.S. Corn Supply and Usage Summary
KEE 7 EOISOHIBEHBREDE Lo s

14/15 16/17P

Acreage (million hectares){E{tE & (BEANIS—IL)

Planted {E{Tmi& 394 38.6 36.7 35.6 38.3
Harvested INFEMETE 354 354 33.7 32.7 35.1
Yield (metric ton/hectare) BLUR (k2 /NI 3—)L) 7.7 9.9 10.7 10.6 11.0

In Millions of Metric Tons &5 ~>
Supply (million metric tons){t# A= (B A L)

Beginning Stocks HAETE/E 25.1 20.9 31.3 44.0 44.1
Production &£ EE 273.2 351.3 361.1 345.5 386.8
Imports EIAE 4.1 0.9 0.8 1.7 1.3
Total Supply #A{#tiGE 302.4 373.0 393.2 391.2 432.2

Usage (million metric tons);H& & (BA L)
Food, seed, other non-ethanol ind. Use

BR.EF.IS/—ILLUSNDEXR 35.5 34.8 345 36.3 36.5
Ethanol and co-productsTR/— )L - {}EH) 117.9 130.1 132.3 132.2 134.6
Feed and residual fA¥l-5%& 109.6 128.0 135.0 130.3 143.5
Exports #§jH 18.5 48.8 47.4 48.2 56.5
Total Use #HEE 281.5 341.8 349.3 347.1 371.1
Ending Stocks FRIR7E[E 20.9 31.3 44.0 44.1 61.0
Avg farm price ($/mt*) 15 2 R H @& (F)L/*) 271.25 175.58 145.66 142.12 118.10-141.73

P- PrOJected *Farm prices are weighted averages based on volume of farm shlpment. Average farm price for 15/16P based on WASDE November projected price

P=F R *BRHFEKSHFTEICEINETYTHS. 15/16F FI TR R HFfiHE (LWASDELLR O FfIIZE <, Sourcet 5: USDA WASDE, November 2016



U.S. Corn Supply and Usage Summary
RKEEMVEOQOJIDORIGEEHEBSEE L H LRI

12/13 13/14 14/15 15/16 16/17P
Acreage (million acres){Ef~tEE(BAIT—H—)

Planted{E{-tmE%& 97.3 95.4 90.6 88.0 94.5
Harvested N FEm & 87.4 87.5 83.1 80.7 86.8
Yield (bushels/acre) IR (T v )L/ T—H—) 123.1 158.1 171.0 168.4 175.3

In Millions of Bushels 5.5 7w 1)L
Supply (million bushels){t#¢ £ (BHTvi L)

Beginning StocksHi By 1E & 989 821 1,232 1,731 1,738
ProductionX& FE = 10,755 13,829 14,216 13,601 15,226
Imports#gi A = 160 36 32 67 50
Total Supplyf&afitin £ 11,904 14,686 15,479 15,399 17,014

Usage (million bushels);H & E (BATvi TIl)
Food, seed, other non-ethanol ind. Use

BA.EBF. T4/ —ILUNDEER 1,397 1,370 1,359 1,429 1,435
Ethanol and co-productsTR./— )L - {}E 4,641 5,124 5,209 5,206 5,300
Feed and residual &g} - 5% & 4,315 5,040 5,315 5,130 5,650
ExportsEfiHH = 730 1,920 1,867 1,898 2,225
Total Use#d;HE = 11,083 13,454 13,750 13,663 14,610
Ending StocksEx#&7£ &= 821 1,232 1,731 1,738 2,403
Avg farm price ($/bushel**) S 1) £2 58 Hi 757 4% 6.89 4.46 3.70 3.61 3.00-3.60

P—Projected *Farm prices are weighted averages based on volume of farm shlpment Average farm price for 15/16P based on WASDE November projected price

P=FRl *RR AR IS M EISESNEFHTHD, 15/16F A THBR L AT L WASDELLR O F RIE <, sourceth#: USDA WASDE. Novernber 2016



