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Postharvest Management of Wheat in Major Wheat Producing Countries

National Institute of Crop Science : Choon-Ki Lee*, Jong-Rok Son, Jung-Hyun Nam

Abstract

Wheat is one of the most important cereal grain in the world, and also the staple next to rice in
Korea based on its consumption. Although wheat planted area was dramatically decreased during late
two decades in Korea compared to those of 1960s, fortunately there has been a continuous effort in
recent to revive the wheat cultivating in this country by the non-government organizations such as
Woorimil, Kanong etc. As the resusts, the cultivation area has increased to 3,792ha in 2004 from near
zero ha of late 1980s. However there are many a pending problem that has to be solve in near future
to enlarge the arca more and more. The improvement of the postharvest technologies in wheat is one
of the homeworks. This paper presents the numerous technologies that are applied to wheat as it
moved from the field to final users. It investigated the technologies for harvesting, drying, storing and

handling, insect management, and transporting, and blending in advanced wheat producing country..
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Moisture content required for safe

(unit
11
10~11
i1
10~12
11
10~11
11~12

storage
For 5 year

For 1 year
13
13
14
12~14
13
12~13
13~14

Usual when
harvested
10~18
14~30
10~18
16~25
12~18
10~20

9~17

harvest for
18~20
28~32
15~20
25~27
16~20
30~35
18~20

Optimum at
minimum loss

limit for
harvesting
30
35
32
30
25
35
38
: Brooker et al, 1974

Maximum

Cereal

Barley
Com
QOats
Rice

Rye
Sorghum
Wheat
Source
22

Table 1. Moisture content during harvest and for safe storage.
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Recommending drying system
High-speed dryer
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7}

Z
Wheat moisture content
21 ~ 24%
15 ~ 20%
Less than 15%

Table 2. Recommending drying system with the moisture contents of wheat
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Table 3. Critical kernel temperatures (C) of some small grains as a function of equilibrium relative
humidity (Criterium : less than 5% viability decrease)

Relative humidity (%)

Type of Grains

60 70 80 90
Wheat 62.8 61.7 583 522
Oats 58.9 55.0 - 500 -
Com 517 50.6 47.8 46.1
Rye 53.3 50.0 45.0 40.6

Source : J. Kreyger (1972)

Table 4. Equilibrium moisture content of soft and hard wheat at different drying air temperatures and
relative humidity

Drying air Relative humidity (%)
Wheat type temperature
() 15 30 45 60 75 90
Soft wheat 70 7.5 9.1 10.5 12.0 139 16.9
80 7.1 8.8 10.2 11.7 13.6 16.6
90 6.8 8.5 9.9 114 133 16.4
100 6.5 8.2 9.6 11.1 13.0 16.1
Hard wheat 70 7.1 9.3 11.2 13.2 15.5 19.4
80 6.8 9.0 109 12.8 15.2 19.1
90 6.4 8.6 10.5 12.5 15.0 18.9
100 6.1 8.3 10.3 12.3 C 147 18.6

Source : D.E. Maier(1993)
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Table 5. Grain temperature, moisture content, and breakage susceptibility at different locations in the

grain column of a cross-flow dryer

Distance from air Breakage susceptibility

Grain temperature(C) Moisture content (%)

inlet(cm) (%)
1.25 102 10 48
7.50 78 20 11
13.75 51 24 10

Source : R.J. Gustafson et al. (1981)
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Table 6. Safe storage period (weeks) of wheat and barley grains at different temperature (C) and
moisture contents (% W.B.) based on germinability

Type of Storage Moisture content (%, Wet basis)

Grains Temp.  12.0% 13.0% 13.5% 14.5% 155% 165% 17.5% 19.5% 23.0%
Wheat 20°C 55 40 28 19 13 7 3.5 1.5 0.5
15T 100 75 50 30 30 12 6 3 1
10C 200 140 95 60 38 20 11 4.5 1.5
11.0% 12.0% 13.0% 14.0% 150% 16.0% 17.0% 190% 23.0%
Barley 20C 110 80 50 32 19 10 5 2.5 0.5
15T 240 170 100 65 40 20 10 4 1
10C 600 400 260 160 90 60 21 3.5 2
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Table 7. Safe storage period (weeks) of wheat and barley grains at different temperature (C) and
moisture contents (% W.B.) based on visible mold development

Type of Storage Moisture content (Wet basis)
Grains Temp. 16.1% 16.6% 17.1% 17.6% 184% 196% 21.0% 23.0%
Wheat 25T 20 7 3 2 1.5 1 0.75 0.5
20T - 30 6 3 2 1.5 1 0.5
15T - - 30 6 25 1.5 1 1
10T - - - 30 5 2 1.5 1
156% 16.1% 166% 172% 183% 194% 207% 22.7%
Barley 25T 90 40 20 10 6 3.5 2.5 1.5
20C - 100 45 20 10 5.5 35 2
15C - - 120 50 20 9
10T - - - 160 50 20 9 5

Source : Kreyger (1972)

TEHFAAE L FEY oedFgH FFHAM AL £HY F AAZ qEE £ dd. A
i #ALgo 2 FEL o)FAdle YA DL elevator legE At&3E
{}Zioi bucketo] ¥-#g AAWE=R TAH ot
’519— FAY. ZEL H3lo] AHe z2yE T3
| g Q:L«] dejuolg YL ZEo] F2 o= olF
+ UAEE ZFAE 4 E(inclined belt)g ANegoza AFHA dvolE legs RAL A
g 4 A sFUY. sHYEgeR [ES olFde FAZRe "3333 Elolo] HE drag
flight(paddle ©l\} fligheo] F€ chainol &3 clv ZHE F1), 23F 2A(auger), ¥&F7]
(pneumatic) H 4 Fol Utk  ITHY FIFHAH H&Yo) 2P "1‘- Aed, FEPS o
A9 e, A7), dELE, WA A Ao o JFL e A2 AHAE Fyo] Lo}
A 4g 2A 3t T #ES F7HAE F U

A4z % FAASNSE £4e ATAYF TAHA &4
as A

m‘lims‘-uz

o

Mot BN moop

4
N

A5 UANE, MF, 2F, AF
3 &4, 33EL T 2L 8y &dz 7R 4+ Ud AFF YUY &
SAE SGEHY pAET S ASolH TAES] MY S 2FUG. AAHR AJHFE .
A H&S AA ANFF 3T0%UY A3 U ARFAE M AAE BAF s
7t w2 i F wAFfod AFTHE ZE2 A wWE EFHL, FEW olE #HF wiA
B3 AA F221719 24, olg WF ARG wE oE I FEFF T £ FFo F
A E EEED F BE Z2AE F28 28 AFES WA A8 MaE FA BHEA
E F83% EAZ 24H3 A vAEL] HAd o) Y E mycotoxin® HFZE 9 AAA
= AZdd.
T8, 25 2 AdgEe %o A4FS qFe BHE SN olBHeEE
65% FusEst HP L )R & A9 + Udd. FFole 2xEY
Edad o uaAdd, dF %ol BE AdFErt £& B¢ odeHAME M Y&
-’x‘— AT

%

B

1) A=< WA (Turning)
oJRL & AFAZRE E UE o3} ARRE FEY EYHAY AP S TET). o B
de Mz dZEo Ave FAY AZMNEAAA F2 YA, WA 2Y (Turning process)= HE

28



S EFANI L 229 FETHFS FIEE U AT Hot spote] AEE ¢ o 4%
122 YEES Eolllo] & AR¥nE KHRoZA A9H o2 Hot sport FHHA B, F71%
27 gle Aol A e Turningol AZFES WA= AE5AHA HHoZ A& g} 317
Too] MYe ErwyEc R 2 oS ¥e2 3u TumingdAF 2 &4 &
wato 2N Yol FEES FUAIE FAELEE 2UEVIE 9. 3 gy okdy A
aolME PSP o WE) Tuming Fgel AAHoz Ere3sio.

FEo] £F v UFE AHE Y3 FHFERE IS FAEE AA olfEHE FAA
A EA lote FEo] FAANEE ROZ identityE FAANIIE AL B @AF ot wepr] ok
A g lote] FEo] FEYE FI &5 e A FHY AFA £ FFAAEE BT 55
Aed, o] A IAxd FFA dA9 FAFER IFF ET FFTAFTY TEAES 29T = 9
o} WA FEFAAA e GdUAr) e ZPAA 5o TAEE YTE VFoR Jua
Atgd 2 ANt gEAle Helth FFAEI=GE F 100% AMES uEr e 2eks
g AFE AEE TEVA EY F UodxE AFY wde] BFHI|AE A7 Adist A A E
RNE TE AU AAEE AR L HEFF AR AFUA FEWEA SAY F A} o F
5 22 7 AETAH AAYUAHFANHME AAHA Rt HFAFA7A F2e2r] ez 2 F
2 4 g deolle #EFE AAsed @ ris2e A4 HEwe] MY &4 dE2d A
BE d& F e wHog. & HAYgeRE ZZURIA HFAF A AEsed =
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Pyrethrinso] 3w @o] ALEE A o]RAL 717 2 E FAF stz 43L& 7194 48
S &0 s WALEol HE& Holut 100% HAIES Bolx &7l W&o malathionol T3
HwA AYYE S A48 R malathione A 2087 AFEE 315 HEAZA 1960 Futo] F
22 o] Ao it HFe] WAl B olF A 15d E71AHA WA FEel Hu=of &
ok a2y 3% o] AFAE AT AEAJ FALHAN WA d2ATldE EFET A&H
o2 Alf5o] gl FHZF AEHOZ Actellico]l & pirimiphos-methyle] W= A =0 o] A3A|
+ malathionoll A4 Hole RES XA FEAT AFFH A $AEE 7Hxd. 7
2o A= pirimiphos-methyle] 1986 &8 559 Yo 22 AIESAEHAD, Ysdd o
A= 1987d T Fel=Eded, A A5 FrtAME MY JFHAA AARHD o AT F
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o o= A}8S Fsta Ut} chloropyrifos-methyl 941 A2 A7 == ©] A2 Reldan
AET AEo] Bddn) o] ¢fA 9A) malathiond] WAL e FS A FHYS =
7o sFE o

ot} w=o AL 1986 d o] ol o] kAl Al&o] FHEEHSG
1, S Fo sl 533 AT
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e At o)A FAHHAFY uTrF SFel dsiAs 237 ofstAY HE gl
I el silica aerosols, magnesium oxide, aluminum oxide, diatomaceous earth, clay®} %
H &y BEdo] FEAURIAZ AAHo] v AR By Yt o)L =IA FHE&sH
F2 drpagoz HFS AbEAIE e Ygud.
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Figure 1. Wheat postharvest market channel

Figure 2. The terminal elevator at Prince Figure 3. Schematic diagram of a tradition -al
Rupert, British Columbia rail-to-ship termial elevator
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A e #AATd 9 HEIHAT B2 2 Aot o F, AR Bee 4=
oty 5153 AE T F g7 Wi ASHE 98 29 A w AAHE AFA LF
ol 4ol 2R HA vt A FR U Ao E 4 $EEE A8l HPA=ES
frAbe BA4g zte 2 E5EE 258 U Class G AHEstn gled o, 55 92 Ay
o F7HEE e YEAd 93 2o

1) #l= : HAD % % 14709 class &=+ subclass7} &3

(1) Durum wheat (8 ) @ EE 94 %= vt Fydo] 3t Hard Amber
Durum(HAD), Amber Durum(AD) ¥ Durum®| 37§ subclassZ 42tk HAD=
75%0|4 ZAAQ Zukd FPUoln, ADE 60775% ZAE FHPol®, Durume
60%°lste] 222 zZte FEEE wit 29AE, w2y 2 e 28 AE

C & AEEYE A

(2) Hard Red Spring wheat (38 AN HAAY) . &9 HA HAD H EFc) £39.
o} AW8&o2XM Dark Northern Spring(DNS), Northern Spring(NS) % Red
Spring(RS)®] 37FA| subclassE& zZEt DNSE 75% olAto] A& 22 X3 g
Yoli, NS&E 25775%7F 24 Z2A- A 4 Heluy RS+ 25% vlgto] A2 2=
48 77!' g Mg zte dg g

(3) Hard Red Winter wheat (3% A4 ZAAd™D) : AWML Y2A FAZE njr)A)

Zo A ZIAEAA], EHLZE dAla FAA gIHES EHY YZE7x °)—E_T‘:—
Great Plainsoll A ¢} AejXYolejq AF=EHe 38 J4 FALE T30,

(4) Soft Red Winter wheat (33 24 A3AY) : g4 Fo] 10%HEE F& A=z, B
F, & W Qg doly, :

(5) Hard White wheat (#4 ZF3d) : =& WY FFY FFe2 7AHDL T4, 52 %
2 oz o AL Abgad.

(6) Soft White wheat (%4 d2d) : 2& WA A3AY FFL ¥&sta & W Holz,
Az2F B Lo Jsdr. gl AdFgFo] 10% FEE Fon Soft White(SW),
White Club(WC) ¥ Western White(WW) H 9] 37} subclass® AlE "t SWE WA
Eydol 10% v e B AdYE Dstn, WCs & HA dxdo] 10% w1
g W dFd 2HEE 23y, WWE 10% oj4tel Bl Fywsn 10%0) 49
g 9 dzde] gy WA 9ade i,

_E
oyl
X

~

(7) Unclassed wheat (F]2F ) : @ THYAN A 7|Fo2 E/FE ¢+ e 98 2 &
25L& AAEY, 9] classo)E redy white ©]9)9] 4728 AJ TFF5o] % Iy
=3

,..

(8) Mixed wheat (E3%) : 3 7}A class?} 90% v 9, €} class?t 10% o)A 348 &3
B8 978AY B Ao E FFAIE class 2L T

2 & F:3FA U9 51% FEE ASW, 0%HEE AP, 12% AL AH, 5%FEE APH
7b 2z AR Yo A 12%% Specialty Soft, Noodle R 7]EF 3ol AAsln
EF9 F ABJM= AWBE FEFo2Z ASW, Australian General Pu-pose(AGP),
Australian Feed(AF) & 2 714 ojE2 32 9& ez F37Ied L5 FL ol A
2 AA% g8 2 WES AWB 2 v+ 4 ZE(AWB receival standards)2 ¥ X3t
o ZFAF 22 ojd AuiA o FF 2 FAA0lA 2AMA 209 BHEEZ EFHA #
291 gloy, mlFoly shugel Zo] class® T8¢ EPHo2 nAHFHY Qe

ot
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Adwe] we WA SHS wol:, FIHYH classhgol M2 FHH Y 5
Mg Bth YEAQ SFA U FFHE AAHAD G2 gL AT AV

3) Ak @ ARG FRAES A F 14 class7t EA

Table 8. Canadian wheat classes

Western wheat class Eastern wheat class

Canada Western Red Spring (CWRS) Canada Eastern Red (CER)

Canada Western Amber Durum (CWAD) Canada Eastern Red Spring (CERS)

Canada Western Red Winter (CWRW) Canada Eastern Hard Red Winter (CEHRW)

Canada Western Soft White Spring (CWSWS) Canada Eastern Soft Red Winter (CESRW)

Canada Western Extra Strong (CWES) Canada Eastern Amber Durum (CEAD)

Canada Prairie Spring White (CPSW) Canada Eastern White Winter (CEWW)

Canada Prairie Spring Red (CPSR) Canada Eastern Soft White Spring (CESWS)

upeba A Eeo] oMol A wige] HAHAFo AEQJA UAFY 27 FFALE AAs)
A Atk & b4 2R 22RY 9ua F3o] B2 ¢ sx 1«1 WkEE AUsAY Ex 2
FRE2 ARsel AT WARZ MPSHE FLE AT AL ohUY olRe BAKY wHe
97 R8T, QWA 498 BL AR@ W&z o7 ARG ALHE PHol Mda
g ¥ 9t fvEret dEA AMEE T Qe AFL] S WE AL Y5 Yo HFHo

e dE UEd Aot

Table 9. An example of blending formula of wheat in Japan for production of various uses of special

flour A (unit : %)
Uses

D i
Canadian Red Spring 80 ‘ 25 20
Dark Northern Spring 10 25 20
Dark Hard Winter 10 20
Hard Winter 50 40
Western White 50 100
Soft White 20
Durum 100
Japanese wheat 30

a9 4k Fuel 99 "ol TolHE e dehd Rolth We] Tojde ALY
AN 2 AN U 28BFE AN ob WL FAYLYE SAske] AR A0l g
$oe tAdoz Tojstel o, 19MEREHE RSN Y A5L FolE !
o,

Zy A 2001 a3 200235 FEEZ st W] Z3o] B 109 AAEHA At olE 2744

zg&ama 9 W gRY PN AUl Hoem TRl 218%, AR 2% A=
Qe Aoz vt
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Table 10. Milling
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Figure 4. Flow chart for wheat import contraction

wheat ixhports by class

o + , 2001 2002
Origin Class
(1000 MT) % (1000 MT) %
US.A WWwW 658.0 27.3 637.9 269
HRW 312.8 13.0 256.1 10.8
DNS 3424 14.2 364.7 15.4
Subtotal 1,313.2 54.5 1,258.7 532
Australia AS 229 0.9 9.7 0.4
ASW 825.6 343 860.5 36.3
AH 108.0 4.5 97.2 4.1
Subtotal 956.5 39.7 967.4 40.8
Canada CWRS 140.4 5.8 142.9 6.0
Grand total 2,410.1 100 2,369.0 100
1t WW : Western white, HRW : Hard red winter wheat, DNS : Dark northern spring
AS : Australian soft, ASW : Australian standard white, AH : Australian hard
CWRS : Canada western red spring
Source : Korea Flur Mills Industrial Association (KOFMIA)
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