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An Overview of Planting, Research and Industrialization of International Millet Crops
SHEN Qun, WANG Chao

(College of Food Science and Nutritional Engineering, National Center of Technology Innovation (Deep
Processing of Highland Barley) in Food Industry, China Agricultural University, Beijing 100083, China)

Abstract: Millet crops are a general term of a class of annual crops with small grains, drought resistance, and
barren resistance. Millets are mostly planted and consumed in developing countries in Asia and Africa.
Foxtail millet and prosomillet are the most cultivated varieties in China. Governments of relatively developed
countries in Asia, Europe and America pay more attention to scientific research and investment of millet
crops rather than planting and consuming situation of that. The number of published papers on millet research
supported by the National Natural Science Foundation of China ranks first in the world, followed by that
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Foundation. However, in the last five years, India published the most of research papers, followed by China

and the United States. Millets have many health benefits due to their richness in dietary fibers, proteins,

minerals polyphenols, et al., so food science and technology and plant science have been becoming the

hottest research areas on millet. Finally, we described some traditional and industrial millet products.

Key words: millets crops; foxtail millet; cultivation; health benefits; research area; foundation grant;

industrialization
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Fig.1 Countriesand regionswhere millet cropsare mainly grown

KFEM
BRYH 0.1%
2.2%
SEYH
51.7%

ESUl
<0.1%

2 BRMEREMFELLL
Fig.2 Production shares of millet by region

3600 - 4 4000
3500 - 4 3500
3400 -

- 3000
3300
3200 - 12300

5 3100 - 42000 &
3000 | - 1500
2900 - 000
2800 F = hm’

2700 b t - 500
2600 | | | | | | | | | | | | | | | | | | | | | | | | | 0
X HOH L AN DD DDV LA DO INNYIY T AN DS O
Sl L A S NN NN NN N U S NN AN NI N
VIV I I I FTPTFFTPTFTFTFFT TSI TS SSSHS S S

B 3 1994—2020 ERAXEYMHEERRR~E
Fig.3 Production area and yield of millet crops from 1994 to 2020




E305 2022 F £ 45

.
WAL
ol e

FOEE (D)

1400

1200

1000

_ 800
=

600

400

200

0

B A S
PSS

B 4 2020 EREEYF=EHZE 20 WEX
Fig.4 Top 20 countries of millet production in 2020
T B 1~4 BERVR . https://www.fao.org/faostat/en/#data/QCL/visualize, 2022.2.5,
Note: Data Sources of Fig. 1 to Fig. 4: https://www.fao.org/faostat/en/#data/QCL/visualize, 2022.2.5.
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Note: Data Sources: http://data.chinabaogao.com/nonglinmuyu/
2019/0R43PA2019.html, 2022.2.5.
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Tablel Speciesand origin of the main millet crops

HhC4 R e P Fofto 4% % i b 7
BT R ian mi
MR - Setaria italica  Foxtail gal:flhrgililet;’ T o g, EPEE.
A L. subsp.italica ~ millet oxta stie Rk
W RSE millet
hEL R RY
Panicum Broom millet, Wi, ENREE . R,
BEF . Z B, milliaceum L. Proso Panic millet, i 5 i 2% Xﬁq% W
W, KKk subsp. millet Common millet, RO A
miliaceum Hog millet BN e N
BRSO L Bk
BH# . HA  Echinochloa Eiarnya Japanese barnyard H A ENREE. HAC, i,
B WIE BT esculenta A/ miller  Millet, Sawa millet 5k 5 3
5 F i 2103 SN b= P N
JIRAE (B ). Eleusine Finger Ragi, Wimbi b6 5% HX2RSAER . B
[ETES coracana millet : gy ERIEL T
A | A R
A4 . B pennisetum Pearl gijli'?l’sh millet, JEM JEW L N
BRI glaucum L. millet Cattail millet, A h
Babala
Paspalum Creeping paspalum,
PEHRSE | I 2R scrobiculatum Kodo Indian paspalum, £ £
ooy L wiatd millet Water couch, - <
: Ditch millet
. . Blue panic,
INTR 53:::;;2;36 Llltitllli:t Heen meneri, B E[ B
Sajje
Ve 5 I I Teff, lovegrass, %%ﬁi
ZE ML W . annual bunch LA | .
WEE Gk Eragrostis tef Teff arass, Williams i BRI IL I
love grass L
E, T Fonio Je HFIW . 23,
K Digitaria exilis millet - [LE[S o
Coi Adlay, Adlay millet A3
VIO 0ix . e )
FESUING ¥ BF/S lacryma-jobi Job’s Chinese pearl Al JEERE . AR Ao suEte]
tesars barley SR "?l,\t
9 Set AR

e FARIRA AR

Note: Images from Baidu or Google.
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aF, REEZ ARG R IE KRNI
X%, k3 892 i, MKINZE 4 ( European
Commission ) ZFRMIE L 714 f, HKE 5]
#1 ( UK Research Innovation, Ukri) ZEIAH 602
fai . SR EE R P e 2 RS (National
Science Foundation, Nsf) (3 3), MAJ 20 fFriE
HeF, WY RIS SRS H A2 .
FIE A 2007 4ETF 4R, HsAROLER W BORE S
B Z LM A HARIE R, 15 4ok — HARE
SRR T m R BT NERBEIN TR 407 (LA
5, AT @R BT T B RCR .
R2 ERRREEWLXHEZE 10 HER

Table2 Top 10 countrieswith published
paperson millet crops

P W3 T P w30 AR
EVEZ 1529 Yl 773
H 1 404 T HIH 772
eS| 1403 1| 746
e 1380 ) 737
Tt 1 786 PYBESF 723

e BHEARIR http://www-webofscience-com-s.vpn.cau.edu.
cn:8118/wos/woscc/basic-search, 2022.2.5

Note: Data Sources: http://www-webofscience-com-s.vpn.
cau.edu.cn:8118/wos/woscc/basic-search, 2022.2.5
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FHAURIBEGE” “ 45 B DX 20 S 48 B AR AR R I ST
K ArAYys A rh i 1 Bedb A R RS T b
2 W 7K BB 7 (R A8 Ak Ky LA HILTR ™ BT b N AN
Ffifia) 55 % B Bin map 3284 T 8P 250+
B A T WA D R Y 4 5 DR 2H DG IR 43y
MBI 6 Wi, SEMBFEAHLL, & 5 4
BTG B D, AiE] BRI AL
SILOX4 W2/ INK ARG R THREMEAT” “/INK Z2 B Xt
IR R T A A R A I LR B 5T T
6 T /N KRR BT A A 2 AR AL BB ST /N K SE
B NRBHEENS TIPS /DK A 72 s
105 E AL A S AR LIS 5 I,

Web of Science I /R, SEEMEMFFHER AR
R R 22 e S A ST, A 2017 4R LIk S)
KRR 723 FEH 681 RIS T FH AU,
Hop g @B FOR Gk R IF SRR 3C 621
L 77 R OB SRR, T SRR TR

RIFR R E M5 4 PR . Nature . Science

R3 2017 FE 2022 FHEPTAREEMARMNESRIELH (HZH20)
Table3 Research funds and their paper output of millet crops from 2017 to the beginning of 2022 (Top 20)

S Ay
T i T i
o KA AR TR A 892 | ff[E 5742 ( German Research Foundation, Dfg) 504
RN ZE 514 ( European Commission ) 714 || 7 e B 2 F WF 5 ( Federal Ministry of Education 494
Research, Bmbf)
HL[E M5 5 A0# % (UK Research Innovation, Ukri) 602 | 9 [F [ KB E W55 H .0 ( Centre National de la Recherche 493

% [ E Bl 3 44 (National Science Foundation, Nsf) 596

PG R R R & % B4 ( Conselho Nacional de 574

Desenvolvimento Cientifico e Tecnologico, CNPq )

EVEHME R G %8 (Coordenacao de Aperfeicoamento 559
de Pessoal de Nivel Superior, CAPES )

EQ BRI #8 ( Department of Science Technology India ) 525
FEBEVEHS ( United States Department of Engery Doe ) 513

[ PG 2 P % 58 1 fR 3 42 ( Fundacao de Amparo a Pesquisa 508
do Estado de Sao Paulo Fapesp )

B[ B} 2 R & Z 51 2 ( Science and Technology 508
Facilities Council, STFC )

Scientifique, CNRS)

P EBE R S 492
( Fonds De La Recherche Scientifique, CNRS )

WA B2EFE 4 (Austrian Science Fund, FWF ) 488
R 488

52222 8% ( Academy of Finland ) 487

PG = B 5 B 2 2 ( Consejo Nacional de Ciencia y 487
Tecnologia Conacyt )
% I % R ( Greek Ministry of Development, GSRT ) 487

##i [ MSIP ( Msip Republic of Korea ) 377

. B R TE http://www-webofscience-com-s.vpn.cau.edu.cn:8118/wos/woscc/basic-search, 2022.2.5

Note: Data Sources: http://www-webofscience-com-s.vpn.cau.edu.cn:8118/wos/woscc/basic-search, 2022.2.5
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F4 ARMERATEHARNRLEYHATHOATIRIEH (HERFR 10)

Table4 Number of journalsand paperson milletsin the field of food science and technology (Top 10)

KR WK KRR T W
Journal of Food Science and Technology Mysore 56 Food 22
Food Chemistry 50 Journal of Food Measurement and Characterization 20
LWT Food Science and Technology 45 International Journal of Food Science and Technology 17
Journal of Cereal Science 44 Journal of Agricultural and Food Chemistry 16
Journal of Food Processing and Preservation 32 Food Research International 15

e B E R IR http://www-webofscience-com-s.vpn.cau.edu.cn:8118/wos/woscc/basic-search, 2022.2.5,

Note: Data Sources: http://www-webofscience-com-s.vpn.cau.edu.cn:8118/wos/woscc/basic-search, 2022.2.5.
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HEREEaYE, AR, Y. MY

MBS EFRA 5y, R TS & A XA g
BFHNRFHRSER RS, 1. g8, E¥
EARSERS, &7 DREBE &I, 47,
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JIRR EE R NE T2 5T (49% ). AR (25% )
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®5 REEVSHMBAWEFRASE

Table5 Proximate composition of millets and other cereals

/100 g

e BEH/kcal TRAKILEMIg HEAT/g NBli/g M4/ i K/g B/mg /mg #/mg #i/mg #/mg H/mg MER/ug
BEE 361 67.5 11.6 5.0 1.2 2.3 8.0 42 3.1 296 307 137
AN 328 72.0 7.3 1.3 3.6 2.7 3.9 344 2.3 283 408 137 36.11
“F 331 60.9 12.3 43 8.0 33 2.8 31 2.4 290 250 81  34.66
BE+ 341 70.4 12.5 1.1 2.2 1.9 0.8 14 1.4 206 113 153 -
JEgiifi] 307 65.5 6.2 22 9.8 4.4 5.0 20 3.0 280 - 82 -
J 6 3 309 65.9 8.3 1.4 9.0 2.6 0.5 27 0.7 188 144 147 39.49
INTE 341 67.0 7.7 4.7 7.6 1.5 9.3 17 3.7 220 129 133 36.20
B K 345 78.2 6.8 0.5 0.2 0.6 0.7 10 1.4 160 - 90 9.32
A 341 69.4 12.1 1.7 1.9 2.7 4.9 48 2.2 355 315 132 -
FoK 342 66.2 11.1 3.6 2.7 1.5 23 10 2.8 348 286 139 -
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FEN TRz, w AR B LR R R A
Y1), porridge (W9 ) 55 WAL, A4 SEKE WKy
55 Al DR G0 Ay A5 R - D T W 28 T R 7
B, Rk B R R AT 1l (ZEKRIAE ), BE
15 BN AT R RS ( Muffins ); K SEK &
BRI RLE, WIFR R pancake, M INVE & 117,
WIFRH chapatio HERWATVE R ERE . VH %M
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f. Muffins
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d. Chinese porridge

ﬂ'{. 4,
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h. Pancake

g. Chapati

B6 tagEEam™
Fig.6 Traditional millets food™!

. B A RIR http://www.google.com.cn,
Note: Images Sources: http://www.google.com.cn.
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