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Hebei Province from 2010 to 2019
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Abstract: In order to provide wheat quality information for wheat purchasing & storage companies and
processing companies in Hebei Province and provide technical basis for the rational use of local wheat
resources, The newly harvested wheat from the main wheat producing areas in Hebei Province from 2010 to
2019 was tested for quality indicators such as test weight, mass of 1000 grains, unsound kernel content,
sprouted kernel content, moisture content, hardness index, falling number, wet gluten content, and protein
content. The quality of wheat in Hebei Province in the past ten years was analyzed from three aspects: the
annual change of each detection index, the comparison of the average value of the detection index of each
city, and the comparison of the selection of the detection index of each city. The results showed that the

quality of wheat was normal except for 2013 and 2018. The quality of wheat in 2013 was the worst in ten
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years. The test weight, mass of 1000 grains and falling number of wheat were all at the lowest values. The

unsound kernel content and sprouted kernel content and moisture content were at the highest values. In the

data of past ten years, the wheat in Xinji City has obvious comparative advantages in terms of high test

weight, high mass of 1000 grains weight, low unsound kernel content, and high wheat hardness index. In

addition, wheat from Handan, Xingtai and Shijiazhuang City has obvious comparative advantages in terms of

high test weight.

Key words. Hebei; the newly harvested wheat; quality; analysis; comparative advantages

h T 2 NG WU Ak AN T AL SR AT L
INZE AR, XA BRI 2 N 27 R P A
ARARE , AT b A8 R 5 A O B AR X AR /N
A 177 KBTI /NS AT SRAE W AR 5T 0k
LA 2010 4EF) 2019 4E AR A HTIOR /N 22
S WIS, X A S A A T A ) A AR
b & TR I FE AR S4B B AN 25 T A D4 AR AR
BE R = AT AT T S A
1 MR 5F*E
1.1 R d A

BEHL 2010 4FZ 2019 4 LA B4 H Uk /N
FAEREAREA, B4 6 HM IR b1 R FE,
REEE SRR 8 N/INEEIX, — B AF 8x8 km %
FE— N RFEXI, RIEZADRP/NEFESIRE
K—NEERREAR, BRI E SR, S
AT . 8 AN/INE B =X 51h . AZR AT .
Wosps . AT . fokT . T, RET . o
LW FEMTT, HIPRE 2 552 MR, KFE
FEAANBWZE 1,

£ 1 20102019 EFEEEHAH=
Tablel Numbersof samplesin each year from 2010102019 4~

AFFE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 i
FEAR 317 245 245 245 245 245 245 269 251 245 2552

12 REWHE

A RE S AR E Z AR GB 1351—2008 (/)
42 ) VIRIAR S AE AT RE it 1 45

. B8 GB/T 5498 CHua s Zedilze )

THiE: B GB/T 5519 (AW HEE T
e ) B

ANoEERL, A2k B8 GB/T 5494—2008
CROMAGE MR RIS Roe kil g ),

K5y 18 GB/T 24898—2010 CHUMAG 1 /)N

HARoy B EIE L) Bl

MRS 2R GB/T 21304—2007 { /NFZ 6l
FEE R RE Rk ) 1

V755U . S 18 GB/T 10361—2008 (/N7 .
T BTN, M AR 22 K OHRURORY R 9% B il
& Hagberg-Perten 3£ ) );

YRl . 2R GB/T 5506.2—2008 { /N22 Fll/N
R T 15 5 S 2 A AN A I E R i A ) s

FEAE: S8 GB/T 24899—2010 (A i A 5
INFERLER (PR S RE Srerdhik ) P
1.3 #HiEaE

¥ J Microsoft Excel 2016 #1758 00T, 45
RBIRA VbR 2%

2 HBRE55H
2.1 ;adb#& 2010 = 2019/ NE R SR E BT
211 A&

RE RN EFPRLE B AR I i, /D
FREMKIE . 2010 4EZ 2019 4R FHI AT A
784 g/L, 2013 4E. 2018 AEAFA TR, H
JEIERAES, 2014 4E. 2015 4, 2016 4F, 2019
IR R HA R, 2016 AR R B s, B3
T 797 g/L. HEFERERIZE N 840 g/L (2019
EHEE, WFRCREELE 2018), WK 2,

%2 20102019 ERETUR
Table2 Changetableof test weight from 2010 to 2019 g/L

AFHE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 & it

SEHIME 780 786 789 761 792 791 797 788 768 795 784
EZE 20 17 18 22 20 21 21 19 20 18 23

A S5 G o5 RS AN B0 43 I Bk
A, SHULE (F=5%, TR Bk 92.7%,
—Z DL EROE N 46.9%. [ 2013 4EF1 2018 4
PIANAEIE# AR SAh, e R =50 o 7
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94%LA I, 2019 4Fff, HELIEE| T 98.8%; —
) b5 HISTE 37%0 1, 2019 AR, 5 ik
FT 72.2%, WFE3,

£ 3 20102019 EFRER LT LR

Table3 Change of the percentage of
different grades from 2010 to 2019 %

AEFE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 &k

— A
&f 953 97.6 98.0 69.8 943 97.1 959 96.7 82.5 98.8 92.7
—% 375 445 559 7.8 60.0 61.2 70.6 49.1 15.1 72.2 46.9

Tk

T FR A SRR THRLE, & HARK Sy
ARORFFRLR BT, T g KRR, 2R IURRL R
N5 AR AR R T — IR B, U2 P[] T 7
B EARYE 22— 2012—2019 4FH 3 Tk 5N
39.6 g, [ 2013 4EF1 2018 4E PR IE#AE RO,
HEFEN P TR EHE 37.6~42.8 g, 2016
SESH TR EIAR] T 42.8 g FTAREAFRER
TRiE N 52.8 g (2016 4E/= Hib M ), W 4,

2.1.2

®4 20102019 FTHEFEEUR

Table4 Change of the 1 000-ker nel-weight
from 2010 to 2019 g

AERE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 fifk
SEHIME /1 37.6 352 423 39.4 42.8 41.0 36.7 41.6 39.6
trfEZE /32 31 34 26 27 28 33 36 40

Ve PFORAEEEIR AR, KRB %, TR,
2,13 ANEFEHL

AN 58 3R 32 B 5 (H 1 A N (E i /N 22
VIR VAN SV e SR AN 75E - AN ' /1 YANIS - YAz
ABERL, NSRRI R/ N A g b Y E
FEPR, IZAR bR /INZZ 0 T A R
2010—2019 FEH B TE R & 7N 3.5%, 2010
AF 2013 4F | 2016 4F 3R S A B i A T
(KT 4.0% ), JuH: 2013 4E3Z 254 R 348
SERERL T i (4.6% ), HEAEE AR E
RERARIRAL (/NT 4.0% ), W3R 5,

#5 20102019 ERTENREFETLE
Table5 Change of unsound kernel
content from 2010 to 2019 %

AERE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 {4
FHE 41 23 27 46 33 28 41 39 36 33 3.5
FRfE2E 35 13 13 44 20 14 38 1.8 16 1.7 2.6

MATEF RS BAE 6%LAT . 8% LA T HIAEA
P REARANECE S LTS LK R, 6% LA R Sk
mi bR 91.3%, 8% AT EA di LR 96.1%. 5% 2010
4. 2013 4F | 2016 FRARAN, HEHRE 6% T
H HEEITE 90% LA b 8%LATF o LI TE 97%L L,
2015 Fdprm, AR EIT 100%, ULEE 6.

£ 6 2010—2019 EREENESELILEETLR

Table6 Change of the percentage of unsound
kernel content from 2010 to 2019 %

AEHBE 2010 201120122013 2014 2015 2016 2017 2018 2019 A&
6%LL T 88.6 98.8 96.7 77.6 93.9 95.9 84.9 90.0 93.2 943 91.3
8%LUT 93.1 99.6 99.6 88.2 98.4 100.0 91.8 97.0 97.6 98.0 96.1

2.1.4  AZER

A ZERLE AN SE BRI — B, A2 2R X/
B A, 2011—2019 4EAYF-14: 2k
FHEHN 0.7%, 2013 4F | 2016 424 2Rk A A
XA (KT 1.0% ), PRIk Z 8 22 B K<
FrEL, JUI 2013 AR AR SRR G i e (2.2% ),
MAR IR AR IR R T 28.5%, HEAEER
AR ZFRL S AR AR (/N T 1.0% ), Wk T,

R7 20102019 FEFHREBSILFETAR
Table7 Change of the percentage of sprouted
kernel content from 2010 to 2019 %

AEFE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 i fAk
T/ 01 01 22 06 02 14 08 07 03 07
PRfEZ /04 03 40 1.1 03 33 09 09 04 1.9

Kk ve KU
Rt Vi BOIE 2 R - A9 TS T R A, /S
R IR, BEPITE o-TE B AR R W
b, DA R 4538 2k 208 Ak R o B B 0 B I oy
WEUE, Lhos (Bb) iF, MAEZFRAE—E &R
I A P B0 R A 10 2012—2019 4R B 1%
YA N 337s, 2013 4 BEMT AL Fr A 7= IX ) /N Zz
i K 2R, BETERCE P WAL, SRR VR 5L
B4 260 s, JAERETRAUE B ARMR R 103 s, L3 8,

2.1.5

&8 2010—2019 FFEEHMEFETLR
Table8 Change of falling number from 2010 to 2019 s

AEFE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Sk
S /0 /0 353 260 376 366 340 390 298 340 337
trfEZ /40 56 32 35 51 27 32 19 57
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2.1.6 Ko aAERE AR

KOy RN Bk R, HE & &
FR, A AR T — IR R R
2010—2019 4EHY-F- 7K 43S 0 11.3%, 2013 4F
SRIKAFEEN T 12.1%, 2013 4EK S e o i ik
T 15.0%, W#&E9,

£9 2010—2019 EXNEEBEETLR
Table9 Change of moisture content from 2010 to 2019 %

AEFEE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Sk
SERE 113 121 11.2 12.1 11.5 10.9 11.4 10.9 10.4 11.0 11.3
HrfEZ 0.8 05 0.7 09 0.7 07 0.6 06 0.7 05 0.8

2.1.7 BEEEFEEL

T B 48 U S /N2 R B — TR A, R TE
FRE SAE TR /NZERE i, BB AR I 1 A
at R BT BBk R, R EEHR RGO, /)
FRE B R . 2010—2019 4F (1 -2 1 25 5 50K
65.8. MGETFIEEE , BB T8 5500 4 A kIt
ANBE, L3k 10,

% 10 2010—2019 EREERBEETLR
Table 10 Change of hardnessindex from 2010 to 2019

AERE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 fifk
FHE 65 66 65 67 67 66 65 67 65 66 65.8
bRl 4 3 2 3 2 3 3 3 3 2 3

2.1.8  VRIAA & AR AL

AT i s AN R R AR B R I as d S
22K B ML« AR LMK T4 0 B ARG 5 v i 9 o
X 7INZZ it BT S MR AR R o AR S v 1 0 T A 2 4 0
R 14% 7K 53 BV 11 A3 2 & o 2012—2019 4Ef9°F-1
TR A 24.0% ~ 33.4%, 2017 45370
Witers, RET 33.4%, TARR I A A b
KA, Sm N & o 40.2% (2017 4F77
HIRGH, A aZ 21), Wk 11,

F 11 20102019 FREHEEFEETUR
Table1l Change of gluten content from 2010 to 2019 %

AEFE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 fafAk
SR/ 7 243 27.2 25.3 24.4 24.0 33.4 28.9 30.7 27.3
brfE2s / /23 22 19 22 24 15 19 1.8 39

219 EHAFSE

BT R/ EERE TR SRR,
X /INZZ i o B S M AR K o AR SO ) A 1 T A DA
T At 2012—2019 EMFHE ARG &R

12.8% ~ 14.4%, BEFEE RS EN 13.6%,
2018 AR A & i, AB] T 14.4%, &
EE RS RN 16.8% (2018 4E7= H KT, &
Pl IRZE 02-1), WLE& 12,

12 20102019 EEARESEBEETUR
Table12 Change of protein content from 2010to 2019 %

AEFE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Ak
FEE s
bREE S/

13.5 14.1 13.1 13.0 12.8 13.8 14.4 14.2 13.6
0.6 07 06 06 07 06 0.7 07 09

2.2 iiib& 2010 £ = 2019 &£/ E = BN HE
FhRMiEIRFHELER
XA 2010 4EF 2019 4F/NE i
MBI AT i geit, X5 i AS [ I 48 s 1) °F
WESEAT T s, IR RIS 3T THF . &
AIREARANBULER 13,
R 13 BEWHEEIEER
Table13 Number of samplesin each city A
W AR W WA MK M E FE BN A
FEARANEL 456 435 362 398 432 341 63 65 2552
2.2.1 A& TI/NE R E I AL
AR . HRRT . G T AR/ N R 1
PHON AR — A, A1 T KT RET
FEMI TN FE G 5%, VN i o [ i =45,
W% 14,

R4 BEMFELEHERR
Table14 Comparison of averagetest weight in each city g/L

o EE B WG ARE fik e EM BN 2
SEXME 805 791 791 789 783 781 781 769 784
PrfE2ZE 21 18 21 24 21 20 19 21 23

222 A T/NE TR TFHE

HEER T . AT g Bk E P
BITRELE 31.0 g DL, W, FEM. AKX
FETAE 30.0 ~31.0 g, M ATET 30.0 g, W% 15,

F15 EWNETHNETEHELER
Table15 Comparison of average mass of
1000 grainsin each city g

o OWREE A PR Mk o EE ARE EM &
P 313 313 312 31.0 30.5 305 303 285 396
FrfEZE 45 42 33 36 39 46 42 41 4.0

223 FHi/NEAGEERT RV EIE
AT E N TN Y BN S8 R R AR
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T 3.0%, @&, ik, AxEm. Wai.
EMTTE 3.0% ~ 4.0%, HEHR T & F 4.0%, W3 16,
%16 BEHNEREENSBEHELE

Table16 Comparison of average unsound
kernel content in each city %

mo o EM RE BOK ARE RGN R 2

2.2.8 AT /INAZ KR T A A A s
TN ) VR G S B E 26.7% ~
27.8%2 0], ZRAK, WE 21,

®21 EWMNELHHRIEFEHELLE
Table2l Comparison of averagegluten contentineach city %

FHE 28 2.8 3.1 32 34 34 35 44 35

brifE2E 16 16 19 24 28 20 28 34 26
2.2.4 KN A RS B EME A

AR, M. ARET . WM. R

T/INZZ (P25 2 b & B AE 0.5% VAN, TG .

/KT TE 0.6% ~ 0.7%, HEHE & F 1.0%, L3 17,
R BEHMMNEEFHNEEFHEER

Table 17 Comparison of average sprouted
kernel content in each city %

o EE EMN GRE M e G MK U &2
EHME 03 04 05 05 05 06 07 1.1 07
bR 05 08 1.9 14 09 14 24 3.0 19

2.2.5 K T/NE RV BUE & P E R
AT, EMTT . PRETT/INE R RRIEEL
{E7E 340 s LI, yeMTi . A% Ed . WET.
/KT AE 320 ~ 335 s, BRI T 320 s, W55 18,
F18 RENEREHELIBFHELE

Table18 Comparison of average falling number in each city S
o EM E M AR ORA fiK IR e
FHME 359 344 340 335 334 327 326 314 330
Fr#fE2z 50 37 49 59 53 58 65 60 57

2.2.6  FHi/NEKDEETHME K
F T /NAZ B 32K 50 B AR 11.0% ~ 11.6%,
ZRAR, WE 19,
%19 EMAEKHEBTHMELE

Table19 Comparison of average moisture
content in each city %

W OARE BE WEES e MK e FE BN 28
SERME 110 111 113 113 114 114 114 116 113
P2 08 08 09 08 07 09 09 07 08

2.2.7 A TH/INE R EEFE RO Y LA
BTN YRR BEFEEULE 65 ~ 67, 27 AK,
DL 20,
F20 BSWNEBEELTHHELR

Table20 Comparison of average hardnessindex in each city
W FE ARE WA fK B e IR SN 28
T 67 66 66 66 66 66 65 65 66
brfEzs 2 2 3 3 3 3 3 2 3

W RE AFRE ik M EE TRE EM IR 2
SERIE 27.8 27.6  27.5 27.5 27.5 27.0 27.0 26.7 27.3
iEZ 3.8 3.9 35 37 35 44 38 37 39

2.2.9 Kili/NEEARS EFEE
HH/NZ TR E AR T ®TE 13.5% ~
13.8%2 1], ZFAK, WE22,

®22 EWNEEEREEFHELE
Table22 Comparison of average protein content in each city %
o EMARKE BN ORE Bk e FE I 2
SEHIME 13.8 13.7 137 13.6 13.6 13.6 13.6 13.5 13.6
bRifEZ 0.7 1.0 08 09 09 07 09 08 09

2.3 A4t 2010 &£ F 2019 F£/NERE KN EE
EWmRMIEIRAE LR

WL XF A5 AT 2010 4 2019 4E/NE JF i
WD AT HE— 23, e R4 B 1 L 26
{B, T UoE R E R G AT REAE 2 e
PATGE T A
231 A EAERE S AT 4 L

FEAE 800 g/L VL BI/NE, 4T TR
B 5 LR, TR T R AR, AEAE 820 g/L
DL/, R4 AT
WM T A FET AR/ T AR
Feac i, iE 1,

80

= >800 g/L
m 2820 oL 69.8
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Fig.1 Percentage comparison of high-test
weight samplesin thiscity
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B=46g
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Fig.2 Percentage comparison of sampleswith high
1 000-ker nel-weight in this city
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PeFie, Kl 3.
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FEELETETE 7
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Fig.3 Percentage comparison of sampleswith
low-unsound kernel content in this city
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TR 56 T 7 o Al 48 8 A B e el 3
e 4,
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n=70
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Fig.4 Percentage comparison of sampleswith
high-harnessindex in this city

2.3.5 AT e R A O A A AR T REAE 43 L
FoAs

TR & B AE 32.0%Lh ERY/NAZ, PRET .
TRET i AR T 17%, HRERTT & kA
10.1%. 34.0%LL ERg/NEE , M. TR G, £
ET O B E Y RT 5.8%, HEMBT & (kN
1.5%. TG T . PR T 78 v 1 A % it oA
L, i s,

25

m=32%
m=34% 20.7

15 H4.5

0

R OR R

2 R R R R R
SEEFTEFSE A

5 REEHFSESATHABSLLEE
Fig.5 Percentage comparison of sampleswith
high-gluten content in this city
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Fig.6 Percentage comparison of sampleswith
high-protein content in this city
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