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The Progress of Foxtail Millet Breeding in China

CHENG Ru-hong, ZHANG Ting, WANG Gen-ping, LUO Yan-jie

(Ingtitute of Millet Crops, Hebei Academy of Agriculture and Forestry Sciences/Nationa Millet Improvement
Center /Key Laboratory of Minor Cereal Crops of Hebei Province, Shijiazhuang, Hebei, 050035, China)

Abstract: Understanding the breeding and research history of Foxtail millet has important significance for
guiding future breeding and research. In this paper, several Foxtail millet breeding development stagesin our
country as well as the breeding targets and representative varieties of each stage are reviewed. From the
founding of People's Republic of China to new century, the goals of Foxtail millet breeding can be roughly
divided into two stages. high-yield breeding stage (1950-1985) and high-yield, multi-resistance and
high-quality stage (1986-2000). In the new century since 2001, the millet breeding goas and breeding
methods have undergone major changes, which can be roughly divided into three stages. The first stage is
from 2001 to 2008, which broke through the contradiction between high quality and high yield. A series of
representative varieties were bred at this stage, including first class high quality Jigu 19 and Changnong 35
whose yield in the regional test increased by more than 10% compared to the control, the first sethoxydim
herbicide-resistant hybrid variety Zhangzagu No. 3, and the first sethoxydim herbicide-resistant multi-line
variety Jigu 25. The second stage is from 2009 to 2018, which broke through the limitation of light and
temperature sensitivity. The high quality and widely suitable variety Yugu 18 was bred, which can be used in
4 ecological regions. 50% of the tested varieties in the regional test at this stage were resistant to herbicide.
The representative varieties such as Jigu 39, Jnmiao K1, and Zhangzagu 13 have high quality, broad
adaptability, herbicide-resistance, and suitability for mechanized production. Some new varieties, such as
herbicide-resistant varieties with resistance to imazethapyr and nicosulfuron, high glutenin varieties, and high
resistant starch varieties, were bred at this stage. Thethird stage is after 2018. The herbicide-resistant varietiesin
the regional test increased to 89%. They were widely used, and 4 of Top 5 lagest planting area varieties in the
country were herbicide-resistant. The new herbicide-resistant varieties resistant to sulfamethoxazole were
bred. Preliminary progress has been made in biological breeding at this stage. A high-efficiency genetic
transformation system of millet has been established, high-oleic acid varieties have been bred with molecular
markers, and new materials such as haploid inducible lines have been created by genome editing.

Key words: foxtail millet breeding; breeding progress; breeding objective; variety; high-yield; herbicide-
resistant; biological breeding

BOEE (2)

AF(foxtail millet), HFR “3E”, 2444 : Setaria
italica (L.) Beauv, & /R & YI{LiE g —A4~
TAERFR B R (2n=2x=18), N ARA B A E5
&, —F4 BB EAMEY), A0 ENRAE,
TR 0.69%,

HFRETRE, &F 8700 LA EARKE
s A A S A R P RN, o
[ 7 80%, EPEE (T 10%/A A, whlE . #iff . K2
Bro JEIUR CRRNE . EEESEE . HAC, R
5 [ St A D B A A 1o R E A g
Z, dCABIIL, rRIFR S, PR . U,

REREWHME, i, 1952 F2EA T
1087 Ji hn?, AU TFKRE . /N . ok, s 4
fii. M 20 t22 70 4RARFFLG, 48 B0 T AR
R, F 1985 4R 4 [E A TR R I B E RN 2
333 J7 hm?, 2000 4EJ§ZE A 2 133 J7 hm*, (i fH
T FEEZE RN, — SRR &5
Pl &, Tk, /N MAESEVEY) T RIS N
¥ CREWIEE S5 TR, KA E S,
BT ARPUBR R X e = A F= MM, 45 B 2% TAERT,
WBL ST — IR AMTEGRKEMEE, /N
KA 91 % AR T P RO 110 R R A DA £




FOEE (2)

- ) °®
BB il
c TR;hEnai:l
SCIENCE AND TECHNOLOGY OF GEREALS,01L8 AND FaoDS

E 305 2022F F 45

JENTA, HEDERD ., 2001 FLOE, #
FHARZELRE, HileEATAEmM 80 71
hm?, Bk T AR R Y 15 N8 KM= LT . Y
Seatr . WAL BEPE . T e . AR AR
ORI, HR . TE LB TV STHURUE R,
h e EA TR 99.8%, Hilivg, g, i
=Xk 21301 E,

B2 Lok, RrHIE 2008 A KA F el i
RIERSL LK, A F BB R E,
FEARIAE B R IR TR . R R
FEAK . DUBRELHE PO S8 M, UM fAf f A
FEAFLASEEL, FERRE AR ARCE ML T, B
2020 4F , BA 745 2008 4E 45 5 91%, B 4 i 82%,
LA MUMAL A R 2008 4F 1 8%# = E 2020 4FRY
49%, BLEEHEA Tk AR 5 33.76 1 2

1 #FtLZ e a7 5 FhiE = Em

1950—2000 4F, FKEA 77 F#h B s KB 4
H2AWEB: mrmE R B . P
JR BB
11 BFEE#ME (1950—1985 £ )

1950—1985 4F, TR EME:, K FEMH
FEAREE, RESFERKE 45 BHA 1
SUO Ay 1 S R 1981 4E E RN
#1595, M RES RS LT A
Wy, /NET AR BA P 588 T 550 kg/667 m?, HLATFEIR |
PURMRE, SRR, A S 40 77
hm?, 7638 B N E 35 Rk 70%0 E . B TX
SE SRR, 2N A TR 1949
4K 56.5 kg/667 m?, $2i5 %] 1985 4EfY 120 kg/
667 m?, HEFEIEES 1129 fEIE B, HRF
BEEERGEEM . JFM FLFM, 1950S
JEHAE 1970S I 2R FOR R G B G
1959 4, T 44 BT & Hiu X AR ok Jig MG 45 e e A
FH SR EER T A TR R B4
2575 1963 4F, kF OHX I T &FHFT A 60Co
v BT IRST AR FE A i TR, bk
FHE SR sk 10 B M) R IR R
BB —AEEE RS T fh
1.2 B, SHEmARME (1986—2000 £ )

1986—2000 4£, A FHMWHIRERE™ . £
PO . XA BRI, HTFBA 151

VAT RE Ik, B FHWRES T 177 XK EE
JEEALE A X E AT, FEAF R KR
JET W, AEBREGRARE R, bk, A TE/MA
L INE S = 7 E W N S = L W i
THA 2581 3258 14 S0% b
Fi, ) 1992 4F, R IATISEA sk hl, i
P BT IR B8 Iy R R R, 7 KBl = ]
BT, #1996 4F, 4 TOF 3k E
157.3 kg/667 m?, % 1985 4E4i7s T 31.1%,
FARE BHOR O GE M, AT N 5 B4
THREDR , AL E AR S A, B
FCONHL” WETF R T R AR E TAE, I
BT —HEA R L A R, sy 2 5 Y
Ty 2157 B FOK AL, <3ipE 1 5 18
HREA . Sy FEIN T LI, 1986—1994
FERIFT SR U0 A
270 RSB TS EAB AR P SR 3, H
AR 2 B AE 25 7 S K D G s 25 55 )
RSB, FEFFHFRENAHM, HKERE
A

FERLBY B, T e T 4 F- 24 LR H . 1967
AT JiE 22 Ml DX AR I N EE AR A I b i e
THTARE; 1968 4 [E Rl b st 4 BF 55 T
2B 1 7 v T K HLIR MEPE AR bk 5 1969 4F
b2 Tk 2K 0 T R BT 2 S0 A A5 A B T HENE
ANE, 1973 FFLF M TAF R 100%. ~NFE
BwHFEEEAT R “F&R 287, “HR 4", H
R M2 — Xtk FROE R R, — B F AR
PR RS s RN R, A e
PRA 5947 1) F ACE5 5L 38, 7= A (P AT b I 1k
ANF, HkEETHRER. Zh, —SRE
M B ] 2 22 FT B AL B P SCF A T 1066A 45 10
A BatE s B AR B 212, 1996—2000 4E
ey 15 se 16 51 ke 1 5%
AR AR F e, B, HTAFAR
H 5 HA 5% A 2845 50a8 11, H S F A
&, mHSNEA 3 000 L ER/NE, Bk
BA—E, AR R — 30/ MERERE 58
ghac, ZeMR A 30 £ 4%, R T EAR
KA RE RFZEHF, N RPA s/ F KR
— RO B 2 S P R BE K T B FH




305 2022F £ 457

- ) °®
BB il
c TR;hEnai:l
SCIENCE AND TECHNOLOGY OF GEREALS,01L8 AND FaoDS

BOEE (2)

2 FHLRESTFEMHNEELR

2001 4ELICk, RESRTFHF HARE T
AT ERAR, W HAR A N, KB N
(WD = o NN 1 i = | Bl L e
B Ul PUBRER . B AP A TR B R
BRSSPI R E R R Y E MRS
34\,35[\&[2,6,7,9,11]0
21 MEREFEHE. BREFEFMARTHEDS
MrE& ( 2001—2008 )

2001—2008 4, Fifi 5 3 [ 25 1] 1R 1 ke
PR = TGS, AT E R ERREZ
AR . eI E . FEALIE RO TE, 2001
EFIR T SRR R N B
2004 AL E A TE R XOR P R R R IR A 5
S 13.24%H “FE 197 PO AR A A T
e FSE S S 2 1, Sk — A TR R 5
LT B A DX R ] % DX A ek R ) 34
11.29%71 10.98%H) “K4& 35 57 ¥ 2004 4EiH
i VG IAE, 2005 4738 i 4 E AR A AR )il
S AU AR S, R4 A DU A A
SRR RSP S b, SRR — R UK FR S . #A 19,
Kk 35 HE ML, 280k TR S &= G, ol
TR AR BN R & 32 T R, B4 19
RS AR 5.2 J5 hm?, J 24 i 42 6 45 7 BLf g A
55 i, KAk 35 AR dR KM A 3.3 77 hm?,2007
HEEA 19, K&K 35 MU EZEA 8 i X i
YAt 5 A A RN P I AR A v I S A 0 B

FEPLBRRRIEFh . 2438 FP e & J7 T B 28
PEIERE , 6 AHLIR B G R R 4 58 Pl 1o 285
PIRER/E s PN LA A :

BT R/NRCEEEEY , TR EN 3094
4, BT 3R F£3k5 30~35 ik, ik B0 i i
IR E 5.0 T HEI667 m?, ZERTRFR . H
W RN E, HFE{N 250 g/667m?
Fidio BT RE AR FOLIN H 2 R 7 08
b, AFERLEC, BEEELVRIE, KSR AR AR —
e, Wik, &P ERBFER — D
J7, RRFS T —ER N RHER = (1.0~1.5 kol
667 m?) fRUE4E . PR A A T[] Ik 205
B AR 2 IR, A S A = 0E

HABRER, FHBRE—EREAN TR, AT
. BREAUE B E RS 958, h g —E
8 3 2 A R, AR T I T R S B U™
T EL L, AR O™ 30% LA, X R
57 FiREL TG FR T T ) o 1028300

1981 4E LIk, B[ IMEXSEFER T i
S5 T Y A= T 40 e R RE AR TR kBT A2 A T R A
PR BB R R (Atrazine ) BORHRISZ 4% 1
BACBL DR 5 ] O BT R E ( Sethoxydime ) H %2R
Ao, 2002 4R, gk S BT K e vk
( Imidazolidinone ). it/ mEEH# % ( Nicosulfuron ).
PUmE EL R EE ( Pyrithiobac-sodium ) Ay 7 /) B2 #E 5
AF RS 1993 4E I 2006 4F, LA AR RLE
B TSI R T . BRI S e i kbl
R R ARSI AT E, 38 5 R e A 2%
TR FBE, PR AT 5 R RIS TR R
LK AEPL 2~3 FhBR R ZHir R, FFEIT 3K
[ 7 T PR F R B A28 R B HR
LS AT RE R S - T Ja] P A YR

2004 AR08 MBS B A F W58 AR T
&, EEPNIMNERERT MRS TE R
RIER LEERIE L, IFT 2006 4545 T
FRWL RPN %07 vk A0 58 B B R A
BT EL, WEP. AYEPIAR RS RS
T AR R R ik R GRS R, IR
ANPUBHTA [FITER 2500 (04 48 58I i ) ] 784 g
F O AR D A — i LR G, B B
ARIE I 2 R A, FEPRIER K 6 Fh it A PR AT
PRI A 7 ARG T, A X B wE ) i i 2
S, ARYE TS, S A e it R o
A B[] B ] R EL A H 1Y

T st 1) P S P B B R R R RO B R, fifp o
T AT 2O BRI v AT 1 2 BR AR 2 o
I FH o B 300 Pl P B33 1 TR W I B R R R
FHKH, T THFLASHF KRR .

FE RIS R 1, FRE A HTRR N R T
I T, 2005 4 F A — BRI e sg Pk
Zey 3 509 AR KHE HIRL 6.3 77 hm?; 2006
SEHIRE— PR £ R AR 2559 AR
KT WA 4.1 5 hm,




FOEE (2)

- ) °®
BB il
c TR;hEnai:l
SCIENCE AND TECHNOLOGY OF GEREALS,01L8 AND FaoDS

E 305 2022F F 45

22 MR, I'iE. \MBREF. EEVHLEEH
& ( 2009—2018 )

2009 4, ERATF - HARERIEXE S,
BT EMHRRETE A R . i
PR aE A HURAE P AR s, IR IE
i PP B T RS i 2 S8 . 2008—2015 4F- H 1],
A 95 AT bR i 4 FE A H AR AR 55
O RS, Hdh s 35 AS—Z s
P, 15 36.8%, 28 MHLBRELFSFI RIS,
29.5%, HHEA 3144k 6 4F R E B A A
—fir, AEMESTALGERE 8 7 hm?, S [RI 4 AV
AR AL E T R PIAS Rz —; ik
ey 352625k 2015 4F R AL 6.3 77 hm?,

FEME )38 SRR E T, RS A BT AR
BEBe IS 18 WONFREME A, BT
HA SRR, RES T 3277 X4 hiedt
HAK, WAL ES T BRAX . WHILES AKX,
RIERX, JHE BT ET A LR
SNV RY , SR . P ARALES
A=A XN FH o 2008 41 22 i A i P AR e 5 A 25 IX 3
IR B4 18 SBfE S A 4 A AR S XY X
NS, BIRIR M, BN AR
AN DHET AT B, T LR S
BW SR, BTy —EFK, MHEA R
WBLE ), B BURTRI B & T4, H)E,
BT 18 APIBREH, BRI BR S

2016 4F LISk, 7 T =H7 ERmLEAK
REFET, P EM BRI, SRR
JUHE L PUBRECR L S A AU A AR R AR R
B EEHAR, PUBRE R E RS E I, 2017
AR TS0 4 [ AR P DX A
FE AR 48 M F R, A 24 AR
PUBRER SR8 Fl, A7 50%. B 39, HA
42, B4 32, B4 3. A 9. AT KL, k4R
A I3 S . A L PUBRE L 1S A HLARAL
HE PR BLPRR SR A 13T

BB R SR A T O, WAk ER B
BLHTBKIE 2 HHFR RIS 4Y 33, FEHUM AR mE Fkmk 2,
MR FLAS 35, FLAT 39, PUMEARNE . BRIk 2 MR
FHEPUHR WA B 1) S AR BEAS 43,

FEL SRS m, WALER TEAEE

TR AR AR T6, mbirtEve b i Fh st
7w T,

AR BESCIE T . )l L PUBRER . S A
MUBRAE A 7= 1 HAR B[R B, 4 A AU Ik T
W, AT ELE 80 1 hm?, B =iy T I BT,
2018 4EA A TF-H H 1k 200.62 kg/667 mP,
# 2008 4E 1 105.23 kg/667 m* 4255 90.6%, F )~
X E T LA B KT R 350 ~ 400 kg/667 m? 45 LA
SEHEL, /N R R B 1k 810.2 kgl667 m,

23 LRI EMBREFESMHHE—TRW. £UE
MELMEK (2018 EZ/F )

2019 “F LI, MR & B kR R R — 2P
M, 2019—2022 4F, 4= [EAF - db Al DXl py
BRA%E 4 AR SR, BUBR R & o
Wl 70%., 71%. 84%. 89%, HEuliEtEdtE A4
MARICESL, 2022 4S5 F LR 770 & L
1535115 100%7F1 95%.,

Py N TR W= TR I o 1 2 E R Wi
F “#EW” BT RAREMEREN 15
FAAEN 35, MRS 45 NENBRMR
HE— 25 BT BT B FE 70 R 4 1 K6,

FE) T IE PSR FR T, WALR HB A 18 K5
AH B PTRR RN A FLAY 168, WS EA 18
L, Yot SRS By 18, Wi HEA
AR EE . E AR BN TR

PRI RR B SR O, WAL E R T
] P AR — AP Rk R RE A 47,

LSRR I, BT T ER AT
TR . R A R R 1.4 £
() TR S AR BL AT 48 FIEFLAT 49,

SR B, PUBRER S AR Z A, 42
AR AT B LA TR 4 PR
FIZEAL,

FERHIE, BT AEYE MBS SR,
ML B F BEVE YR 2= 52 T ST T A F e A
REALIA R, BUELRIE 40%L) b, &
THERFES RN AER; KL 3T
FF QTL, M gPH1.3 &UifH 2.37%~11.88%,
gqPH9.2 %) {H 5.07%~10.08%, qPH9.5 %) {4
3.87%~13.35%, & T X =Sl aTFirid,
ST AT AR SRR BT R, 2B

Ay




305 2022F £ 457

- ) °®
BB il
c TR;hEnai:l
SCIENCE AND TECHNOLOGY OF GEREALS,01L8 AND FaoDS

BOEE (2)

X [A] e 20 B 42 52 3] qPHL.3 ik 3K SGA20x1
( Seita.1G242300 ), A[A] /A2 K g (o A iy v
]Iz A Rht Fi SDLEFFIEIN, i3t i i o3
fifeifi e GA SCIFERT, AR IIGERIERY], 2%
SERTERRARAR S I, Ry A: B RIER, b
Ve bR B AR T i A 3 1 b g
Sy TRl B B R 5 AT e A R
47, FEIHER AR 48 FIZEAY 49; FE[N 4itE
B BRARRSE T R . SRR R ISP B
PR

3 #ig

HrhE SO Lk, RESTE M LA R E
iy AE A, FEF R FBO I, 1950—2000 4 MR
VIR ZE P REE BB I T 48 F
HF L BAEEFEM O, IS T AR ik
A, 2001 4F 2 J5, LT HiBR AR E R A%
MR 2SS R IR, ], AT ok A F i Rs
AR R . o FhRiciBh &R . L S & F
7 TR Bk 2

R EAR T, WERPIERS ™. &~
MO, B RO IR, L, )T
WL BB EA LA IR E, AR X
TG T RGeS SRR EEM T . milR
WA BRI TS S MET .

FEGEREPE AR e B 5 N 7, M aewl L
A SRS R T A TR AR A = AL WA
JIE T SRR BR B SRR, B R R B 4 [
M= A T e ) mAET 5 ALA T i
Tt 8OYGHT 53 551 45 )y 1L o

TEPZHITIH , B A ST RS2 90 T 4
A T34 B =45 1950 4E4R THIE 3 4%, T2 Xk
] FHOF- 35 B 7 350~400 kg/667 m? 15 LLSZER, /N
TR /85 877 3% 810.2 kg/667 M,

BEE o> ThRicHiBI &Rl . SEERBEER . &
HENAEBEFMEEY T FBRAESFERTH
NEFH, DA 7 B S A A 5 % FH o 1) 75
B, KRB TEMCEAW LR, 57X —R
P E SR R AL, R E TR
T 5 oI R AR 7 A MR A
B TR

S 2% 3 Hk
(4 Z0. (RFEME) M) PRI AT, 1997

(2]

(3]

(4

(5]

(6]

(8]

(9]

(10]

[11]

LI'Y M. Millet Breeding[M]. Beijing: China Agriculture Press,
1997.

AWM. FERATTIRTHEG DA T AR B R RIE K-
[J). TEgR R, 2016, 49(17): 3.

DIAO X M. Basic research promoting scientific innovation for
traditional Chinese cereals, foxtail millet and common millet[J].
Scientia Agricultura Sinica, 2016, 49(17): 3.

SHARMA N, GOYAL S K, ALAM T, et da. Effect of
germination on the functional and moisture sorption properties of
high-pressure-processed foxtail millet grain flour[J]. Food &
Bioprocess Technology, 2018.

PRASAD M. The foxtail millet genome[J]. Compendium of
Plant Genomes, 2017.

A, X02E, XUAE, 55, ARSI AR R R IR S R
KB, A%, 2021, 54(3): 459-470.

LI S G, LIU F, LIU M, et a. Current status and future
prospective of foxtail millet production and seed industry in
China[J]. Scientia Agricultura Sinica, 2021, 54(3): 459-470.
FIEA. (TEFFEA TEYRERRIEHTTT ) [M]. IR
b, 2021

LI Z M. The S&T innovation forefront of an unique to China
crop-The Millet[M]. Nankai University Press, 2021.

ke, DAERI, EART, 4. AEILEAX 2001—2015 R4 T
BRI, HE LR, 2017, 50(23): 11.

ZHANG T, SHI Z G, WANG G P, et a. The alterations of
foxtail millet breeding in north China summer-sowing region
from 2001 to 2015[J]. Scientia Agricultura Sinica, 2017, 50(23):
11.

Rz, XIEH. RESTEF R BREAZ S R RER.
LA LRI, 2003, 7(BO9): 4.

CHENG R H, LIU Z L. Evolution of breeding objectives of
foxtail millet and its developing tendency in ChinalJ]. Hebel
Agricultural Science, 2003, 7(B09): 4.

KA, AR, HgR, . ILESRAXAS AT
AR R S F BRI PR, 2017, 50(23):
4497-4506.

ZHANG A Y, DIAO X M, GUO E H, et a. Research progress
and magjor traits of foxtail millet cultivars developed in the
early-mature spring-sowing region in the past 15 yeardJ].
Scientia Agricultura Sinica, 2017, 50(23): 4497-4506.

TEE. A S B, I TR R, 1985(5).
WANG Y. Phase management of Zhaogu 1 hao[J]. Liaoning
Agricultural Science, 1985(5).

XEH, BMR, WRGE, 5. LA X LR TR A
RIS L 5 s A B A BT[] AR 4, 2006, 21(0z2):

73



ROEE

(2)

@ IHEEE:

SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

E 305 2022F F 45

(12]

(13]

(14]

(19]

[16]

[17]

(18]

(19]

[20]

(21]

103-109.

LIU Z L, CHENG R H, ZHANG F L, et a. Millet variety in
boreali sinica summer millets region and its pedigree evolution
and analysis on genetic foundation[J]. Acta Agriculturae
Boreali-Sinica, 2006, 021(0z2): 103-109.

L. A THER 4x1007 577 5 28xikk 10 5. BT
4l 1987(12).

JANG W Y. Hybrid millet yellow line 4x1007 and garlic line
28x Zhangnong 10 hao[J]. Modern Agriculture, 1987(12).

L ®, AkH, DUk, . AT MR IS LI A
BIRREFBITE[. PEEY Y2 AR4 2, 2018,
QUANJZ, LI ZY, MA JF, et d. Anti-rust innovation of millet
germplasm resources and research on material selection of
Jichuang Valley[J]. Annual Conference of Chinese Crop Society,
2018.

ESE, ERI. e
RFH, 1991(6): 32.

WANG Z D, WANG G Q. A new millet variety with high yield

FURATHMFRA 25, W

Yugu 2 Hao, high quality and disease resistance[J]. Henan
Technology, 1991(6): 32.

RV, XVERL EARMIEA 14 SHEE. el
Bl2#, 1998, 2(2): 5.

CHENG R H, LIU Z L. Breeding of a new summer valley
variety Jigu 14 Hao[J]. Hebei Agricultural Science, 1998, 2(2):
5.

ZHA. RSP RE 2 57 (. 7, 1991(2).

LI X Y. A new variety of high quality summer grain Jite 2
Hao[J]. Seed, 1991(2).

BREE, TR, s/h2t, %5 B4 21 St s Mk RSt
WGl Fl2, 1992(12): 2.

CHEN Y, WEI T Y, JING X L, et a. Breeding and promotion
prospect of Jingu 21 Hao[J]. Shanxi Agricultural Science,
1992(12): 2.

Wi, 34 1S EA. Friii, 1991(2): 1.

TIAN R Z. Summer valley Jite 1 Hao[J]. Seed World, 1991(2): 1.
ZEHE, BECE, EARCE, . BT RS2 ILRR R
B Aol A= WE AR 2, 2018, 26(10): 10.

LI L, CHENG R H, WANG G P, et a. Research progress of
application of heterosis and sterile line in foxtail millet (Setaria
italica)[J]. Journal of Agricultural Biotechnology, 2018, 26(10):
10.

FESCA, S, RIEE. S THEMAT R GRR 28" WikE
S5HA. hELgLRE, 1979(2).

CUI W S, MA H X, ZHANG D Y. Breeding and utilization of
millet male sterile line Suanxi 28[J]. Scientia Agricultura Sinica,
1979.

WANG R Q, GAO JH, MAO L P, et a. Chromosome Location

(22]

(23]

[24]

[29]

(26]

[27]

(28]

(29]

(30]

of the Male_sterility and Yellow Seedling Gene in Line 1066A

of Foxtail Millet[J]. Acta Botanica Sinica, 2002, 44(10):
1209-1212.
EREE. BTPRECHIEAA 1 5L HRFEORD. R
Ak, 1999.

WANG S B. Two-line millet hybrid Longzagu 1 Hao and its
seed production technology[J]. Modern Agriculture, 1999.

AT A 16 5 . DB13/T 317—1997[S]. T4t i 5 Fnifk.
Millet variety Jigu 16: DB13/T 317—1997[S]. Hebei Province
Local Standard.

BRI, AFR RIS 1 5. BARLAFRHE, 2002,
11(3): 15.

ZHAO Z H. A new millet variety Zhangzagu 1 Hao[J]. Modern
Rural Science and Technology, 2002, 11(3): 15.

R ARG 2 SR NERT. PERHL R
1R, 2003(18).

New high-quality and high-yield millet varieties Gufeng 2 Hao
and Xiaoxiangmi[J]. Chinese scientific and technological
achievements, 2003(18).

ZOKIE, WUIAR, ERK, & R REA TR MBS
19 F K[, T ERHE AL, 2019(10): 3.

QINY B, XIEM J, WANG S, et a. Breeding and application
of new variety Yugu 19 with high quality and high yield[J].
Chinese scientific and technological achievements, 2019(10):
3.

TR, UM, EFWE, F. RS IA TR 35
SMEEE[]. ThERSER, 2008, 24(8): 4.

GUO E H, FAN H P, WANG X Q, et a. Breeding of a new
millet variety Changnong 35 with high quality and high yield[J].
China Agronomy Bulletin, 2008, 24(8): 4.

R, VAN, XIER, % SPGB E R SIER
ARWFFE NI, o ERME R, 2013(17): 2.

CHENG RH, SHI Z G, LIU Z L, et d. Research and application
of breeding and supporting technology of millet simplified
cultivation[J]. Chinese scientific and technological achievements,
2013(17): 2.

RV, VAR, XIEM, . ARG A Tk
R J7 1% CN1586159A[P). 2005.03.02.

CHENG RH, SHI Z G, LIU Z L, et a. Research of breeding and

BB

supporting technology of millet simplified cultivation:
CN1586159A[P]. 2005.03.02.

B, EEHE, Xk, & REA TR HAIT
HERELD). RV RHC SR, 2016, 18(2): 19-24.
LI SG, XIA X Y, LIU M, et a. Research progress on light
simple and efficient production technology of foxtail millet in
China[J]. Journal of Agricultural Science and Technology, 2016,

18(2): 19-24.




305 2022F £ 457

E%mm&mﬁ”

SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

BOEE (2)

(31]

(32

(33]

(34]

(39]

(36]

(37]

DARMENCY H, JP. Use of wild Setaria viridis (L.) Beauv. to
improve triaxinc resistance in cultivated S italic (L.) by
hybridization[J]. Weed Res, 1985(25): 175-179.

ERT, ABR, FEH, F HRHENATHRBREIH |
SESFIR. PELOL R 2R, 2000, 2(5): 62-66.

WANG T Y,SHI'Y S, XINZY, eta. A crestion, evaluation
and utilization of the new crop germplasm: herbicide resistance
foxtail millet (Setariaitalica)[J]. Journal of Agricultural Science
and Technology, 2000, 2(5): 62-66.

FRF. HURFFR AR BT 54
A A}, 1998.

WANG T Y. Study and utilization of herbicide resistance in
millet (Setaria italica)[J]. Chinese Academy of
Agricultural Sciences, 1998.

LAPLANTE J, TARDIF | R J Multiple alelic forms of

AR HEK

foxtail

acetohydroxyacid synthase are responsible for herbicide
resistance in Setaria viridig[J]. Theoretica&Applied Genetics,

2000.

IR, A FHrkms 2 SRR R a0E 5 R H ERLE
2[5, 2014,

SHI Z G. The creation and application of new imazethapyr
resistant foxtail millet germplasm[J]. Chinese Academy of
Agricultural Sciences, 2014.

HEE, WER XA, & A THnFss 35 MR
BCERITHAL. hEFNL, 2016(10): 2.

XIA X Y,SHI Z G, LIUM, eta. A new millet variety Jigu 35
and Its light and simplified supporting cultivation techniquedJ].
China Seed Industry, 2016(10): 2.

RSN, EAR, Tk, 4. 3R RIIBURR LB
F[]. BARARRHL, 2017(7): 1.

SHI Z G, WANG G P, ZHANG T, et a. Jigu series of new

AT

herbicide-resistant high-quality millet varietiesJ]. Modern Rural
Science and Technology, 2017(7): 1.

(38]

(39]

[40]

[41]

(42]

(43]

(44]

B, sk 35
43-44.

AR AL, AR, 2010, 28(2):

YANG J Y. High-yielding cultivation techniques of Zhangzagu
3[J]. Seed Technology, 2010, 28(1): 43-44.

R, IR, XUIER, 2. SRR R ARG R T A
T4 25 ML H RICEHEEBARDIR[T. WLl R, 2010,

14(11): 5.
CHENG RH, SHI Z G, LIU Z L, et a. Breeding of foxtail millet
cultivar Jigu 25 resistant to herbicide, suitable for simplified
cultivation and corresponding cultivation techniques[J]. Hebei
Agricultural Science, 2010, 14(11): 5.

XV, X458, ERE, & BRI A TR MBS
18 ML H SHAEHAR[. Ll BHLEIN, 2013(7): 3.
LIUH P, LIU JR, WANG S, et al. Breeding and cultivation
techniques of new millet variety Yugu 18 with high quality, high
yield and stable yield[J]. Agricultural Science and Technology
Newsletter, 2013(7): 3.
RESE, BIGME, R, 5. (LFASSH THm ks 13
ST MARTER[Y. BUCRFRHY, 2022(5).
SONG G L, ZHAO Z H, WANG X M, et a. Breeding and
cultivation techniques of new high quality hybrid millet variety
Zhangzagul3[J]. Modern Rura Science and Technology,
2022(5).
TKEE, TGN, EARE, & LA T7 RN BCRAE
¥, 2017.
ZHANG T, SHI Z G, WANG G P, et al. Introduction of Jigu T7
variety[J]. Modern Rura Science and Technology, 2017.
CHENG Z, SUN Y, YANG S, et a. Establishing in planta
haploid inducer line by edited SIMTL in foxtail millet ( Setaria
italica)[J]. Plant Biotechnol J, 2021.
QTL mapping for foxtail millet plant height in multi-
environment using an ultra-high density bin map[J]. Theor Appl
Genet: 1-16. @




