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What is HRS Wheat? — The Market Class
M 21 557 — i ge iy

Hard red spring (HRS) is one of the six major U.S. wheat classes 4 FHFZ
(HRS) 2 K /N RFENZZ —

3 subclasses T —A>FFA.
Dark Northern Spring: = 75% dark, hard, and vitreous kernels (DHV)
WAL T EZ: E7s%El UL B . IBEE . B TUROMRL(DHY)
Northern spring: < 75% and = 25% DHV
EHEE: &25-74%1DHV
Red spring: < 25% DHV
FZ: 5 AF25%HDHV

Grade requirements for U.S. No. 1 HRS 3 [H — S5 21 /52 1 S5 40 BL oK
> 58 |b/bu test weight 7 25885 /il TN (76.4 A JT/EH )
< 3% total defects ASLEBR[EHI< 3%
< 3% wheat of other classes JAR S /NE < 3%

The education and research bridge connecting growers and customers

wmcinc.org
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- The education and research bridge connecting growers and customers | wmcinc.org
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Cultivating HRS Wheat
B 2135 28 B R i

Best performance observed in northern growing regions fzi& & 7E AL 7= X FAi
» Northern U.S. (MT, ND, SD, MN, ID, WA, and OR) S [ELi# (K EM, JLikBHb M, B
SR, B JE TRIK I, 52 T A I, A b P A8 X D
* Canada &K
Nitrogen required to maintain high protein levels 75 2 % LA3kAS =18 H
* Requires ~3 Ibs N/bu to maintain 14% protein 75 £ 2385 /7 2N H- W B A B8 14% 5K H
* Premiums for > 14% protein HRS incentivize the use of N KT-14%%K A F i K (i 12t
AR
HRS yield is lower than HRW il £1. %5 2 () B PR T 41 4 52

« Further incentivizes good N management to offset yield losses B 75 % & 47 1 & 2,

LR A B3 5%
16 MMT currently grown annually in the northern U.S. H 38 [E L # 4 = #1600

i
* Accounts for 20% of all wheat grown in the U.S. 54238 /N R = & [ 20%

The education and research bridge connecting growers and customers | wmcinc.org
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HRS Wheat Characteristics
AR g

The U.S. wheat class system is designed to clearly separate wheat for
different end uses K2 (73 AR R, BT 0 AR A& &) /N

Specific quality characteristics must be met in order to be included in a given class
W AFFE R E RIS i, A RER T3 — R
As a result, each class has specific end uses [KIt, BEANSEA/NEHA 4 € 1) i & H

HRS wheats have quality characteristics that are especially suitable for
hearth breads, rolls, bagels, and pizza crusts i 21527 ) i & 4
HAF S A T e, mads. VRS

High protein, strong gluten, high water absorption & &, [ fiE, WKE
Superior performance in frozen dough products H T I 5= &, RIUEH

The education and research bridge connecting growers and customers | wmcinc.org



WHEAT HRS Flour Quality: Table 1. 2018 DNS Flour Quality Data
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DNS by Protein A~ [A & FIFIDNS

Low Medium High Overall

Farinograph K&EH i = JSEZS

Peak Time (min) 6.3 7.2 8.6 7.7

Water Absorption (%) 62.6 63.8 64.8 64.1

Stability (min) 8.9 9.7 12.3 10.8
Extensograph

Energy at 45/135 min (cm?) 130/132 115 /146 112 [ 154 116 / 147

Extensibility at 45/235 min (cm) 15.6 /13.2 15.8/13.9 16.3/12.9 16.0/13.2

Rmax at 45/135 min (BU) 504 [ 746 538 /813 523/922 523/ 855
Alveograph

P (mm) 104 101 92 97

L (mm) 109 124 150 134

P/L ratio 0.96 0.81 0.61 0.72

W (10 J) 377 411 432 415

Protein ranges: Low, <13.5%; Med, 13.5 - 14.5%; High, >14.5% *From: U.S. Wheat Associates. 2018 Crop Quality Report

- From: U.S. Wheat Associates. 2018 Crop Quality Report. The education and research bridge connecting growers and customers | wmcinc.org
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X\fﬂﬁﬂ HRS Flour Quality Characteristics il 2135 %2 [ %77 i1 =7 5.
Table 2. DNS and CWRS Flour Quality Data 2. DNSFICWRSIH 3 5 & Zf

. ClElNlT'ElR .

Farinograph ¥ 51X DNS CWRS
Water Absorption (%) 64.3 64.5
Stability (min) 18.6 10.6

Extensograph Hiff1X
Energy at 2135 min (cm?) 207 157
Extensibility at 135 min (cm) 182 213
Rmax at 135 min (BU) 891 574

*From: Dr. Soon-Bin Neoh. Presentation. Mar 24-26 2018.

The education and research bridge connecting growers and customers | wmcinc.org
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HRS wheat is selected for & FEMH 21537 (HRS) 2 K A:
Higher protein &5 H ¥ 15
About 2 —3% higher average protein than HRW tEHRW-F-13) 5 2-31~ H 7

More strong high molecular weight glutenin subunit combinations (e.g. 5 + 10)

HoRfIm o T EEAEHVREAEG (Flils+i0)
Results in stronger gluten profile K] I TH] ff) 5 58

As a result, HRS has fEsEPFrM FHH, HRSE. £
Higher water absorption B /5 [ /K 2%
More strength for intensive processing i1 5 58, i in L
This makes HRS more suitable for hearth breads, bagels, and frozen

dough systems [K[ILHRS B S 80h K AL DUR BL R v R T 417

The education and research bridge connecting growers and customers | wmcinc.org
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What is HRW Wheat? — The Market Class
21 257 — Tl g2 il

Hard red winter (HRW) wheat is one of the six major U.S. wheat classes fif 2.4
2 (HRW) 2 3£ E /N REDZZ —

Most prevalent class grown in the U.S. 3¢ [& ;= & & K124

No subclasses ¥ 124!

Grade requirements for U.S. No. 1 HRW 3& [E] — &5 21 4 52 1) S5 2 BR -

> 60 Ib/bu test weight & HE>60f% /TN H (78.9 Fr/E )
< 3% total defects S HLFE ki< 3%
< 3% wheat of other classes HAhZEH /N < 3%

The education and research bridge connecting growers and customers
wmcinc.org



1/ -
4

WHEAT

MARKETING

\\’\'\

ME

VT
R =S “un
O PA

NJ
i | IN OH MD e
. WV va
N NC
SC
Ms AL \ GA
FL
. Hard Red Winter (HR W) © Copyright 2020 U.S. Wheat Associates, Inc.

WAL E

The education and research bridge connecting growers and customers | wmcinc.org



MARKETING

o ClElNlT'ElR .

Cultivating HRW Wheat
BT 2% 22 B R AR

Best performance observed growing regions with moderate winters ¢ & 7F & Z 1R A
= X R AR
« Southern U.S. Plains and PNW (KS, OK, NE, TX, WA, OR, and ID) & [E &g & 7 J5 DL S AP REvE b X (Bt
ST, AR S AT B M, P AT iz ST D0 2 o 5 B M, A UMY XM AR 22 0K i D
* Russia, Ukraine, Kazakhstan, and Argentina %' 7, % v =%, i 5% b i 3H, B 4R 4

Must ensure wheat survives the winter ZIEHR /N 25 BE R A&

* Most growers plant in stubble to protect from cold temperatures and retain moisture from snow K 2 FUfK [X;
NG N REPAE EZRAEIRIBRTER], DAHRAE™3E, A AT REIK
» Split nitrogen application required —at planting and early spring 75 243 it BUIE — F& i DA J S B

HRW yield is higher than HRS il 41 4 3¢ 1 ¥ 77 i TR 4L/ 5%
« Offers an economic advantage over HRS despite HRS protein premiums B SRTEZT 324 B A, {HEELL
AN A TR 5
* Increasingly loses out to corn due to low commodity prices for HRW {EAH T A2 AEAK, T AR R 55 5+ A
22 MMT currently grown annually in the U.S. H Bj 47 & 2200 /7 Fili
* Accounts for 40% of all wheat grown inthe U.S. [543 /NE L= & 140%

The education and research bridge connecting growers and customers | wmcinc.org
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The U.S. wheat class system is designed to clearly separate wheat for different end uses

KM RIER, %%E”%Thﬁ}ﬂ%m$§

Specific quality characteristics must be met in order to be included in a given class
WIAT G E R R ERF R, AR AT 3N
As a result, each class has specificend uses [KlIt, &EANFERI/NZEECA i€ B 2 H &

HRW wheats have quality characteristics that are especially suitable for hearth and flat
breads, croissants, some Asian noodles, and all-purpose flours il 21255 [¥) i =45 A

L FURRBE MR K. R, ZEf. —Le i, LA

Intermediate to high protein 22 SHIEH & &
Intermediate gluten strength, moderate water absorption THI 58 E &+, oK

Adds strength to soft wheat flour blends, mellows HRS flour blends 5% 3 #4 e LA 5 1 14
B L1 F 22 5 LA AH

The education and research bridge connecting growers and customers | wmcinc.org



HRW Flour Quality: Table 3. 2018 HRW Flour Quality Data
ML ZE M R : 383, 2008 FHRWIHIA it & A4l

HRW by Protein /™ [F] & F [fJHRW
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Low Medium High Overall

Farinograph K&EH i e H JSYZS

Peak Time (min) 2.7 A 6.3 5.2

Water Absorption (%) 57.3 57.9 58.6 58.4

Stability (min) 7.0 11.7 13.5 12.2
Extensograph

Energy at 45/135 min (cm?) 107/ 130 98 /119 115/162 107 [ 145

Extensibility at 45/235 min (cm) 14.3/11.7 12.9/10.2 15.2/12.9 14.3/11.8

Rmax at 45/135 min (BU) 528 /796 5741954 586 /1047 570/991
Alveograph

P (mm) 88 84 79 83

L (mm) 62 87 101 92

P/L ratio 1.42 0.97 0.78 0.90

W (1074 )) 210 272 201 280

Protein ranges: Low, <11.5%; Med, 11.5 - 12.5%; High, >12.5%

*From: U.S. Wheat Associates. 2018 Crop Quality Report

From: U.S. Wheat Associates. 2018 Crop Quality Report.

The education and research bridge connecting growers and customers | wmcinc.org
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HRW wheat is selected for 1% #0821 237 (HRW) A& A A
Higher protein content 25 /5
Necessary to remain competitive with HRS 75 Z (R K5 AH X4 T-HRS Y 55 4+ /)
@K?nj)re balanced glutenin/gliadin profile B ~F17 1) 2 4% &5 1 A 2 B A &5
4l
As aresult, HRW has 7ESZFRMN A H, HRWE %
More mellow gluten properties than HRS LtHRS 5 Z24] 11 T #5
Suitability for a wider range of flour blends than any other class #H%7} T HAih
INZERAY, FEBCAE R R R

More suitable for artisan and flat bread products where excessive
strength is undesirable, some noodles, and as a blend improver i& FH T4

i B2 ﬁ%jﬁiﬁ’} KA F I A . B4 T 4% DA B 5%

The education and research bridge connecting growers and customers | wmcinc.org
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What is HDWH Wheat? — The Market Class
6;@ % —_ rj :[:i,jléﬂilj

Hard white (HDWH) wheat is one of the six major U.S. wheat classes f# 5
Z2(HDWH) s2 3£ [E N KRB 2 —

No subclasses o257

Developed from hard red winter wheats M 21 457 h 5% & 11 K

Sweeter taste due to reduced tannins in bran Zk J7 B D, WRIE 5 AR

Requires identity preservation and segregation 7 & 11 & f7 F B AR 0k
Increases costs for producers and end-users 34 04 7= 24l fx 2 FH P B Rl A4S

The education and research bridge connecting growers and customers
wmcinc.org
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Best performance observed in drier growing regions i igi A 75 5 T fa b [X g

* U.S. Great Plains (CO, KS, OK, NE, MT, and ID) 3¢ [E K1 JZHhIX (B H7 22 M, S M A5 e o m7
PN, PIAT RN, 5 KB A2 3K g 1D
* Australia ¥ AH]E
Most acres are contracted inthe U.S. fEEE, £ NiTHME
* Requires certified seed to protect genetic purity f# HH ZIAIERIFI T, DALRP 4l

* Premiums average $0.10/bu over hard red winter wheats 4% -3 ELEE 2T 4 32 B 0.103% Ju /il A H- (3.7
e
& 0/M)

HDWH vyield is similar to HRW Fi§ 7 22 [ 5 7= RIREE 21 4 3 A I

* More issues with PHS requiring drier growing conditions %' 0] @ 2, 7 S80S A 44

~0.9 MMT currently grown annually in the U.S. Great Plains 32 [E K JE HLIX H Y
e g 2g0 il

* Account for ~2% of all wheat grown in the U.S. /54236 /N P2 & 2%

The education and research bridge connecting growers and customers | wmcinc.org
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The U.S. wheat class system is designed to clearly separate wheat for different end
uses AN S 2, T I L T 1 oot
Specific quality characteristics must be met in order to be included in a given class
WIS A E AR AL, A REA T R
As a result, each class has specific end uses PRI, BN SR A/IN A T e ) i %
IR

HDWH wheats have quality characteristics that are especially suitable for whole
wheat products, pan breads, flat breads, and Asian noodles it 5 % 1] Jii &4 1,

{5 AR S & T A 2 e o] TR T 0 DR N T 2% 4%
Intermediate to strong gluten profiles with good mixing stability F. 4%+ %5 £ 485 5 10 1
FuRSE, PFEAS e R
Good starch pasting properties for noodle products VEFRIALEFIELT, & & H 257
Sweeter bran flavor in whole wheat/high extraction products £k Y 8, & & EZFR

T R b

The education and research bridge connecting growers and customers | wmcinc.org
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HDWH Wheat Characteristics

M H 225 R

HDWH wheat kernels
are similar to those of
HRW with a white bran
color fifl I 22K RL AR
I AR-S il 1Y P =
REZEAR

White  White  Red  White

High PPO Low PPO 0% = 100% -
Whole Grain Whole Grain
Lower PPO levels in many HDWH varieties Higher flour extraction rates
grown in the U.S. S [E[VF 22§ 1 22 5t A0 1) possible due to lighter bran
EQLIER AL Y GRS color R B, il kit

A DLSE LA R R %

* Better color in noodle and whole wheat products XM TH]

SN2 7= i ) B L « Higher fiber content that can be
marketed to consumers [f] 4 23
HET S @ A4S B 1rE

The education and research bridge connecting growers and customers | wmcinc.org
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HDWH by Protein A~ [7] & [ [-IHDWH

Low Protein High Protein

Farinograph fike A EEL

Peak Time (min) 7.2 11.4

Water Absorption (%) 60.1 61.4

Stability (min) 19.5 11.6
Extensograph

Energy at 45/135 min (cm?) 171 /189 196 [ 207

Extensibility at 45/235 min (cm) 20.7/15.3 23.4 [ 14.6

Rmax at 45/135 min (BU) 697 /1076 706 [ 1237
Alveograph

P (mm) 70 76

L (mm) 109 107

P/L ratio 0.64 0.71

W (104)) 254 273

Protein ranges: LOW, <11.50/0,' ngh, >12.6%0 *From: U.S. Wheat Associates. 2018 Crop Quality Report

- From: U.S. Wheat Associates. 2018 Crop Quality Report. The education and research bridge connecting growers and customers | wmcinc.org
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HDWH wheat is selected for 1% £ 5 22 (HDWH) A& K N
Low PPO % My {L il & =ik

Improved bran color, especially the aleurone layer B35 %k 7 B th, G

As a result, HDWH has 7ESZBr W A H, HDWH%:
Better color stability in fresh noodles ZE i [f] 2% 1) €0, e a5 4 5 I
Brighter color, especially in whole wheat/high extraction products 4

22 77 i AT R H R 2R o ) B B A

More suitable for yeast breads, rolls, noodles, and whole

T wheat products H3& A UK BRI T & LLK
PAE R I

The education and research bridge connecting growers and customers | wmcinc.org
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The education and research bridge connecting growers and customers | wmcinc.org
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What is SWH Wheat? — The Market Class
?J\ %— rjiilj%ﬂ

Soft white (SWH) is one of the six major U.S. wheat classes ¥ HZ(SWH)
R EINKRNEZZ —
2 subclasses P~

V%hite club wheat is low protein soft textured white wheat % [ 5% /& PR AR & H /)

Western white wheat is a blend of SWH and white club wheats P+ H 32 /& 35 18 % H
= GEBHAZ RS

Western white wheat usually contains 10 — 30% club wheat % HZ—#%
& 10-30% 1) R 2

Higher percentages of club wheat (up to 9o%) can be included in a western white

Wh(;é)it blend if contracted & [A] HH 9 1] 2 3 P4 11 22 HH 5E 153 1Y) 265 A8 1 22 LA (o 1
90%

Most common western white blend contains 20% white club wheat 73 H

22 e LR R RS H 22 EE 2 25%

The education and research bridge connecting growers and customers
wmcinc.org
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Cultlvatlng SWH Wheat
B 2 HOMH

Best performance observed in low humidity growing regions it & 15 ¥ 5 5K 1Y

P X AE
* U.S. Pacific Northwest (PNW) 32 & K-~ v b He X (PNW)

Very susceptible to Fusarium and other pathogens % 5 8% 444 /1 B S HoAth 7 1
* Primary breeding focus is introducing disease resistance & Fi i) & i & P 14

SWH yield is better than white club yield i %K 1 3 H #L= I T35 1 52

* Better return for growers compared to white club wheat X 22 4% SR Ui 18 3¢ 1 22 IR
I TEREZ

5.5 MMT currently grown annually in U.S. PNW H Fij 3£ [E PNWHL [X 4 7= & 550 /3
* Accounts for ~10% of all wheat grown in the U.S. 5 4=35/N32 B P2 ) 10%

The education and research bridge connecting growers and customers | wmcinc.org



"’
/4

WHEAT

MARKETING
. ClElNlT'ElR .

SWH Wheat Characteristics
WA Z A

Soft kernel texture with a white bran color ¥Ffi)fth#, HEERK

Lower gluten strength and water absorption compared to hard wheat

*HH:@% ?AEI%@%?X?EJ 7K BB

Best suited for cookies, cakes, and pastries fi it & i &7 9F T Bk
ARG IR i
White color is highly desirable 52 & Bk
Lower protein better for light, delicate product texture £& A, 7= & it Hi ik
2 5 A5

Lower water absorption allows for more complete bake-off of water [f 7 # 7K

R, BT BT B R v /K 41

The education and research bridge connecting growers and customers | wmcinc.org



WHEAT SWH Flour Quality: Table 5. 2018 SWH Flour Quality Data
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SWH by Protein R [7] % A SWH

Low Medium High Overall Club

Farinograph L&A hE mE A Safk w

Peak Time (min) 1.5 2.0 2.4 2.7 1.5

Water Absorption (%) 50.8 51.9 52.8 52.2 49.9

Stability (min) 3.9 3.3 2.1 2.9 1.4
Extensograph

Energy at 45 min (cm?) 58 60 59 62 20

Extensibility at 45 min (cm) 16.4 18.2 20.9 18.9 14.2

Rmax at 45 min (BU) 232 214 183 221 118
Alveograph

P (mm) 35 32 31 32 21

L (mm) 76 100 134 121 79

P/L ratio 0.46 0.32 0.23 0.26 0.27

W (2074 J) 74 81 85 83 31

Protein ranges: Low, <9.0%; Med, 9.0 - 10.5%; High, >10.5% *From: U.S. Wheat Associates. 2018 Crop Quality Report

- From: U.S. Wheat Associates. 2018 Crop Quality Report. The education and research bridge connecting growers and customers | wmcinc.org




W

" —- SWH End Product Quality

MARKETING Z—Ll:/\ %:'EE' QQ}—L‘ Dlilﬁ

. ClElNlT'ElR .

SWH wheat is selected for 1E#EH HZE (SWH) A& K A:

Lower protein & HHHIK
About 2-5% lower average protein than hard wheats ~F-33 LUAE 22 1 8 K 2-5 F 77 51

Fewer high molecular weight glutenin subunits B0 )& 7 FE=EZ A E A T
Results in weaker gluten [l /i ¢ 55

As a result, SWH has fESZFRMN FHH, SWH:
Lower water absorption W 7K B

Fewer quality differences over a wider range of proteins & 172 50 K, {HX) 4
JREZ MR /)N

This makes SWH wheat more suitable for delicate cakes, cookies, and pastries

DRI B 1 22 (SWH) /D 22 336 3 2 T (RS BOBRE . AR TR i

- The education and research bridge connecting growers and customers | wmcinc.org
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The education and research bridge connecting growers and customers | wmcinc.org
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What is SRW Wheat? — The Market Class
RIS - ity

Soft red winter (SRW) wheat is one of the six major U.S. wheat classes
LA ZZ(SRW) R FE N KRN —

Most prevalent soft wheat class grown in the U.S. 3¢ [E Rl fE |12 ) R 32 2K Y
No subclasses Jo¥ M

Grade requirements for U.S. No. 1 SRW 3£ [E| — S5 241 & 2 Y S5 2 oK

> 60 Ib/bu test weight 25 E 26085 /i 2\ H- (78.928 1/ H TH)
< 3% total defects LHRFE i< 3%

< 3% wheat of other classes HAMZE A /N < 3%

< 2.0 ppm DON MXItt & Z < 2.0 ppm

The education and research bridge connecting growers and customers
wmcinc.org
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Cultivating SRW Wheat
BRLL A ZE W) R

Widely adapted across higher humidity growing regions with mild winters |z fii i
TR A= RA X
* Eastern U.S./Canada 3% [E RN E KA AR HHLIX

Very susceptible to Fusarium and other pathogens ¢ 7 & 4L 8k T B M2 HAth 5 Bl
* Primary breeding focus is introducing disease resistance & f i) # s & P 4
* Fungicide application an annual requirement 55 % B it 24

SRW in eastern crop rotation improves yields #ZL4&ZAE AR A X 2 5 A FHEY)
AR, AT EHr
» Soy and corn yields improve 8% and 5%, respectively K &A1 T K f) B =40 A $2 151 T 8%
F5%
* Additional ~$40/acre incremental revenue to growers AR T KA 4,03 TG/ 55 R 1)
g 7
6.1 MMT currently grown annually in U.S. H Fi&EF = 84610 7
* Accounts for ~15-20% of all wheat grown inthe U.S. 436 /N 37 L & i15-20%

The education and research bridge connecting growers and customers | wmcinc.org
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SRW Wheat Characteristics
L CARAS e I=]

Soft kernel texture with a red bran color ¥Fki JFith &, 4003 5

Lower gluten strength and water absorption compared to hard wheat

FHELIE S, BRI ES, KB

Best suited for cookies, crackers, and cakes Fid& & HH &5 5T
BT T A RE SR P
Lower protein better for light, delicate product texture & FIEK, 7= )i
Hin R 29 21 R
Lower water absorption allows for more complete bake-off of water [H¥;

KIS, AT B PRI 7K )
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WHEAT SRW Flour Quality: Table 6. 2018 SRW Flour Quality Data
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SRW by region A7 [X fJSRW

EastCoast  Gulf Overall
Farinograph Rilg+ sePUEHE BME
Peak time (min) 1.2 1.2 1.2
Water absorption (%) 52.6 51.7 51.9
Stability (min) 1.7 1.8 1.8
Extensograph
Energy at 45 min (cm?) 42 49 48
Extensibility at 45 min (cm) 15.9 15.2 15.3
Rmax at 45 min (BU) 152 188 182
Alveograph
P (mm Hg) 35 34 34
L (mm) 93 98 97
P/L 0.38 0.34 0.35
W (104)) 79 81 81

Proteins: East Coast, 10.2%; Gulf, 9.9%; Overall, 9.9%

From: U.5. Wheat Associates. 2018 Crop Quality Report. The education and research bridge connecting growers and customers | wmcinc.org
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SRW End Product Quality
TR 22 B 247 i i 1

SRW wheat is selected for &L 47 (SRW) & KA
Lower protein £ H &

About 2-5% lower average protein than hard wheats - Ll 2 1#) 2 F MK 2-5 H 43 A
Optimal SRC profiles PEAR #7571 O FF /1 (SRC) E = N \
,%Efects cookie and cracker dimensions during baking 52 M Lk i) i &7 AR+ T 08T 1 R

More spread than SWH, HRW/HRS/HW Lt EHZE . WL 4 /205 B2 R 5 4T

As a result, SRW has 7ESZFRR A H, SRW:
Lower water absorption Wi 7KK

More consistent, controlled end product dimensions 58—, A% H &&= i R ~f

This makes SRW more suitable for cookies and crackers as well as some cakes and
flour blends

AR 2T A F2 (SRW) ARG & - HIE i Ar O FdToE - — SRS i
PS5
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Questions $ig|A]?

Thank you for your visit
T I 2 oy

www.wmcinc.org / jpock@wmcinc.org

The education and research bridge connecting growers and customers | wmcinc.org
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