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Evolution of Global and Chinese Barley Trade Patterns and
Policy Recommendations

ZHANG Zipei, WANG Ziling, SUN Zhilu
(Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: In order to clarify the global and Chinese barley trade pattern, this study systematically analyzed the evolution characteristics
of the scale and market structure of global and Chinese barley trade from 1995 to 2024. The results show that from a global
perspective, the global barley trade volume has increased significantly, with the concentration of both export and import markets rising
steadily. In recent years, China has become the world’s largest barley importer and the largest export destination for many countries.
From a Chinese perspective, China’s barley import volume has shifted from a stable state to high-level fluctuating growth. The average
barley import price has changed from low-level operation to fluctuating growth, and the barley import sources have become more
diversified, but Australia still remains the main import source. China’s barley export volume is very small. The average barley export
price has transitioned from low-level operation to high-level operation, and the barley export markets are concentrated but tend to be
diversified. The reasons for the evolution of China’s barley trade include the impact of changes in the global barley supply-demand
and trade patterns, the driving force of the large domestic supply-demand gap and growing demand of barley, as well as the weak
international competitiveness of domestic barley and adjustments to China’s barley trade policies. In the face of the dynamic changes
in the global and China’s barley trade patterns, it is necessary to enhance the ability to coordinate the use of domestic and international
markets and resources. By promoting the diversification of international supply chains, strengthening trade monitoring and policy
regulation, improving domestic comprehensive production capacity, and enhancing the collaborative cooperation of the domestic
industrial chain, a safer, more stable and efficient barley industrial chain and supply chain should be built to better safeguard China’s
national food security and the healthy development of domestic barley industry.

Key Words: Barley trade; Market structure; Trade policy; Industrial chain; Supply chain
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PHIVEF s 55— 5 1A, @ K DELLA 85 ABIS
TE RS A, NI 2T ABA 5 5 I, e
PR FIRBIR S A AR BR . WA BRI R BE I 5,
GA FE R A NIt 2z, ol 2 &
ML D8 & A0S G T SRR J2
ol b Rz AR B BR ) L DA R B R IR i A K
XU LIRS R T GA EFh T & FE g0
VAR BRI FHLH . e, GA3oxs B £
FOEEIEE , FEUKAS OsGA3ox] S AHBIMG 2B - F2
TRREA 2,3— AL AEETG 2, /N TaGA3ox2 HA
3B - FRALE 2B - BRI 2,3- LARFIEE 2,3- 3
AN 1,3 FRALBRE P, JRFE 2R 2R R AR K
g B, HAEKRBE R O RS T ise R
0sGID1=slender rice 1(0sSLR1)-0sSCFGID2?, %
KA 24 DELLA M, 739l 52 dwarf plant8 (d8)
Fl dwarf plant9 (d9)™, 7E K FEH ,GA T2 i GA
sensitivity 1 (HvGSE1 VR, #% slender] (HvSLN1)
Hil>, JREFZmit GID1 Z /K -SCFSLY1-DELLA &
P00 5 R 71 & < A DELLA R 1, 4590
ABA {55, B IRIE 1. 9 GA iR RA £
FEPE, 52K DELLA I FRE St . e RN
R, BEFE BT ABA T [, T SR RIS T, 280k
ol Bz BIR ], S5 - %
2.3 TREEZEZMFNTRIR 95T B

BREYIN 5 R RGP T AR
A BN LR F G N 51 0 B 3 L LIOKARE A, L
I R AR L 2 IR 5 446 4 1
0sCPSs™ 9 4~ 0sKSs.5 4~ 0OsKOsPU 1 > OsKAO.,
44~ 0sGA200xs.2 > OsGA3oxsPV5E . BRI, THEEHT
FEW], (A 0sCPSI.0sKSI.0sKO2 Fil 0sKAO %
5 GA WA U R, A 1Ok AT 3
A~ ZmCPSs 4 > ZmKSs 1 2 4> ZmKOs., 75 F K F¥ehi
W A, RS E] 15 A R AR A OGSk
223k, 1552 ZmCPS1. ZmCPS2.ZmKS1
ZmKS2. ZmKS4., ZmKO! . ZmKO2 . ZmKAO., ZmGA200x1
ZmGA200x4 .ZmGA200x5 . ZmGA3ox] . ZmGA2ox1 .
ZmGA20x3 Fl ZmGA20x10°, 40 , A WF 9% & B 2K
MYB59 i i B 45 GA 263k K4 LR GA20x-3
Il GA20x—10 35 , WU/ DI GA T &, il Fh 7

B AE /N W JE Bk R KT 2] T Taks,
TaKO1,TaKAO1,TaGA200x1 , TaGA20x1 F1 TaGA20x8
X 6 1 GA fUBEIN YR, RN ES
5 T/NZ BRI, R R BRI 2, (H Ak
HARE S, IR AR IR b A O VR

3 2k

3.1 IR R B H AR S

A (CoHL) A2 19 T 28 9 vk & BRI — R 4
%, TE 1934 4, Gane H IR ACER PSR L
I, BN LA Ry PR A IR B VE FHS, 1960 4F
J&i , LI E ST KA MM YRR Z —. &
JE AR E VR Z R S R, it B i i
7 ACHUR S
3.2 LR RAR Y A FEAL

CIGAERT T AR TF 46 5 S B = AR FERE % 1 &
Fis [0 (98 0 T 398 00T 5 4 T8 O v 0 -5 R AR 2 e o Bz
— 9, BT 2 A A PR RO (E
I i 300 2 W (R0 R T e A B AR £ e ) 2 )
. AIF AL, ETH W K F ERF12 ZERIRE ST Y
— AN FARBRGEA A rdo3 T F IR L AL L
Az B A AL 2 M 4B R JERF12 1) 5 4R IR 56 B g
DOG1 WA S T456 , Wil DOGI [FR3k , i
FRIRR,
3.3 ZlEsem R ORIR A 4 T

A (ETHVE N EE YR, TR R T
PRIR 51 A A rp R G SCHEE AT, 5 ABA Al
GA TE i 5 2% 0 A I 4% 2 [] 8 45 4 W B k48
(PHS )3 78, A5 2680, ABA Fl GA A0 A 38 3-8 5
ACC F AL (ACO ) 1Y 23K 7K TR 52 W 065 1 4
G FELIGA R AER aco2 H, thF ACO TijRE
RIS, MERVLEIKE , 206 3%
WL ARIE RS 5 R R R — 7,
AR ABA MBI HEE & 5 53— 1, il
1 IE AR GA3 .GA4 GA6 SR K (GAS)HY
AW I A B PR R AR UE R & 2P, i
SR IR N T S TEFD TR IR 5 1 K R4 o 2% v
FIRKAANE ] . Wang 2528140798 ETH XHUEGIT PRT6
(PROTE-OLYSIS6) AR pri6 FhF BRI &
B, ETH BERSAEIE pre6 B F ORI, B pre6 Fh 1
X} ETH ANUER, EEEFE R F GA {552 8Tk,
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H ETH MIEH1ET 5 GAs ABA 155t 4RI ARG
JERI (U RGA . RGL2 F1 ABIS)I FRIZIAA k0, HF
% R N T ERF12 A DL 5 DOGI J5 81
A DRE/CRT JofFH LS4, il DOGI ZEA
Feik SRR AR AR,

4 H£KE

4.1 HERFERI AR

SUAE IRTE 1933 A P DRI FITRE B Hh 43 15 1
I 2R, I HAE e e IR 2R & AR S
1, MATTIESE T 05|k 2,18 (indole—-3-acetic acid, IAA )
A TR L P R R R ERRE
KR A TR AN G S0 T, S 5
YA e B DL AR EE BN 2
4.2 AR E R RIR A A= PR

U, AR R IR SRR ORIR I & 1
FAEPER T, RS 25 ABA BRI A,
Jiti i AR A A 2R AT DA s Ehve B SR R AT
W&, RUIZIM R AR TR FN ] & bk F 2 A
FH. FIMREST 2580 TAA ] DLAEZE /N2 Fh 7 1
K AN TR 2R R R RGBSR R 2
VRN B R RN ABA AR L U . FE
SRR F ABI4 Fll ABIS 9 UF L2 A K Z R fh 9
RKIVEI R PN+, X—KMIE/R T ABA il
o AR X B S EE R RS P AE K R AT 1 R i
TR S — 25T R B, Bl A B AR o A K R
R 11 20 T AR A1 15 LR BIRBR 285 1) e B 2 DA O o
Az AR EE AR G SR A BRI 5 %
R R, AR FETAE GA MAEYA I
55 Smae, Wik, 2K ZE 5 ABA Al GA 3t
[l R B 1 VR AR IR B & A IR 4%,
Pl A B R A AR AR
4.3 AR FFEF PRI A5 FALH]

BF bR, ARKFRWREEAESA T IRIRDIRE
PR . EFS SRR A R AR K R
538 BT 9 R AR K 2R )0 R (ARF)ARF10/16/17
KA FARPAEAE Y, R, 25 ABA [R5
R A R S EERE AN ABT K% A1 NCED
FIEE B WA BB R ER, 15, I S (R AE AR TR
KB B FRIBKEAAENEZES K, B
Ja S X G A “TCTGTC” J¥ 41 (14 A K 2L 1 oA

(AuxRE)™, ARF10 Fl ARF16 figfig EH:454 NCED9
Ja B F X AuxRE, G HFR AL ABA A5, A
TR 785 &9, ARF3 Wi 454 ABI3 JE3h 1
X AuxRE (“TGTCTC/TGTGTC”) 3k i 5 Hi 3 ik |
A GERKES ABA (M EAERY, it —2 54
XEESL R G 87X RY TP, BFoE A D14
FE AR E L, AR T IR AR A OGS A
DOG1 K ZRZAG 55 FAHCHEIR MIR160 5549, iX
Sl R AR A K R A R IR IR BL ] £2
HTEELR.

5 Hft

FpF- IR AR 5 17 &2 — MR ey i i A, 3L
fHhAR 490 384 25 A0 455 2 HT BRI (Jasmonate , JAs ) HZE 2
N T8 ( Brassinosteroid , BR ) 1 21 il /324 £ ( Cytokinin,
CK)WB 5 T YR E 2R VR . SRR F AR
(MeJA) 5 ABA WIFEFIZEM , BB 4 = 5 ) n B K
ZEPiME BR.CK 5 GA MIPEFAZEL, BB LAY
[

IRFTIR TG (JAs ) S A1 F T~ R F1 5 2% 1) A 420
WMERZ—,JAs FXEEAEFE AT JA ZKCF- FIg s
PEA BN, JAs LT R FORIR AN & b i Ve
CLAAEARI ST A/ N FPAR RIS . Pan 55 & 3, S A1
MR {5 S A Y Jaz 2R 1A LS ABA {5 5 i
() ABI3 ABI5 #HEAEH , [Al6 BEAS i ABI3/ABIS Ji
AT SR 5 DR ) 2 SR, T AR i TR T
(IPRHR , JEZZ T Fh 17 02,

T2 R NER (BR )X i1~ OR AR ) I 43 = 2R
ISP TR (ABA) P FE T, DT A SHE PRI A B
W% o BR i i HAZ 05 538 % (BRI1-BAK 1-BIN2-
BZR1/ BEST) & T il 56 K 25K, — Jr 1H1 ELH 3 6l
ABA AW A WO HEEE A (40 NCED) 14 3¢ 35 T4 ik
LR, FEARN TR ABA /K5 55— J5 T, BR {55 538
55 ABA {55 %P Y ABI3 ABIS 55 CHEF;
ST RABAE, THHAM G & WIIEE. BR &5
—FhiE L GA A ABA 155 4 W) & 28 A 08
% . BRE5H Y% %K BESI 13 non—E-box 3
JE[5'-AA(A/T)CAAC(C/T)T-3'15 GA200x1.GA30x1
Il GA3ox4 (WA B FEEA LIS GA AR, LAk,
BEST i Al LE L] ABIS e E AR S Fh -1 &5,
JK & brassinazole resistant 1 (OsBZR1)& % —~ BR
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FERMH GA RS, W ES KRR N B GA SEts,

M R EERTIRIR S8 R v 2R
PEARUERA & FEPURIR VR . LML =28 1 T
P IE TR (ABA) WA 515 S ok S B - i 73 24 25
VR E IR PP2C RYZIE , N #I 6] ABA #0»
554143 SnRK2s (36 1, FiE— 30 T i ABIS
GRESERTIINEE, WE5 ABA A AUKIRZE R
SRR ALY, 40 E T I ABA A=
YA LA (U NCED6) F{Z% 5 3L (U ABI3,
ABI4, ABIS)WERIE , W TR R RBR, - [R]E, 4
15y 2425 5 TR B R (CAFFAEYMEIRON , L[R]3 40
JiL FE A AR SC I R Rk A R AN e 2 5 40 Ak, Ab
58 it T 24 53 24 2R i v A T AN L A B R OK T g
S AT SCF TR UL R I K R S5 I PR ICPR 285, 1 &4
143 24 2R FAL T (CKX) 1 Rk BN AN /> R %R
BRI U DU A A R B R R BIR InR, DRI, i oy 4 R
WP ABA {55 (HhA] GA &4, e v EFh Tk
HRAFERR Hh I BOCRE A (0, R At o 2R A FE
5 A ABA Gl BB UIAHC, FLHLHIAEAS [ 4
W] BEELA PRSTIE (BB AFE YR R S

WK TR & 2E 2 25 0 2 5 AR T
KRR . IRAWTAEYIE R Ve RS, A B
SRR R ZF AR B AL, S B R R
FR NSRS . FERZ MR S, A& Fh
F- B B hU R 2R R A O R i AU IR AR
AR HARAR S 1% . FE TR PRI > 5%
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SR R R AR, T AR R S AR R 3l
HMIG R PR K, BT s R R 5
KRR, [RIE, S Rh R IR A ST Lt A il
TEBFEF IR0 6 SR W e 4 b 73 046 A4 2R K
SERE IR AR ERR AL T S P X HE S B R
M v I3 SR RN Bl R 2 A B B O HER
B .

(1] SREYEZE, XA T i, 5. 17 /Al S B IR R 2 ik
W MR T HRIC A BT [)]. 22 2R AEP 2241,
2019,39(5):532-539.

[2] XU F,TANG J Y,GAO S P,et al. Control of rice pre—harvest
sprouting by glutaredoxin—-mediated abscisic acid signaling[J].
The Plant Journal,2019,100(5):1036-1051.

[3] LANG JFU Y X,ZHOU Y.et al. Myb10-D confers PHS-3D
resistance to pre harvest sprouting by regulating NCED in ABA
biosynthesis pathway of wheat[J]. New Phytologist,2021,230
(5):1940-1952.

[4] % EILKEE R, AR TR B R SR
YRR A AR 4R,2019,35(11):150-159.

[S]LIU X,WANG J,YU Y,et al. Identification and characterization
of the rice pre—harvest sprouting mutants involved in molybdenum
cofactor biosynthesis[J]. New Phytologist,2019,222(1):275-285.

[6] CHENG X R,WANG S X, XU D M,et al. Identification and analysis
of the GASR gene family in common wheat (Triticum aestivum L.)
and characterization of TaGASR34, a gene associated with seed
dormancy and germination[J]. Frontiers in Genetics,2019,10:980.

[7] LIU S B,SEHGAL S K,L1J R.et al. Cloning and characterization of
a critical regulator for preharvest sprouting in wheat[J]. Genetics,
2013,195(1):263-273.

[8] JU LJING Y X,SHI P T.et al. JAZ proteins modulate seed
germination through interaction with ABIS5 in bread wheat and
Arabidopsis|]]. New Phytologist,2019,223(1):246-260.

[9]LIN'Y C,YANG L,PAUL M.et al. Ethylene promotes germination
of Arabidopsis seed under salinity by decreasing reactive
oxygen species:evidence for the involvement of nitric oxide
simulated by sodium nitroprusside[J]. Plant Physiology and
Biochemistry,2013,73:211-218.

[10] LI W.XIE H X,REN Z H,et al. Response of N,O emissions to
N fertilizer reduction combined with biochar application in a
rain—fed winter wheat ecosystem[]]. Agriculture,Ecosystems &
Environment,2022,333:107968.

[11] FINKELSTEIN R. Abscisic acid synthesis and response|[J].
The Arabidopsis Book,2013,11:e0166.

[12] AGRAWAL G K,YAMAZAKI M,KOBAYASHI Met al. Screening of
the rice viviparous mutants generated by endogenous retrotransposon
Tos17insertion. Tagging of a zeaxanthin epoxidase gene and a novel
OsTATC genel]]. Plant Physiology,2001,125(3):1248-1257.

[13] CHONO M,HONDA I, SHINODA S,et al. Field studies on the
regulation of abscisic acid content and germinability during
grain development of barley:molecular and chemical analysis

of pre—harvest sprouting[J]. Journal of Experimental Botany,

- 16 —



RESGHLR

2025 4F

ot FHsH

2006,57(10):2421-2434.

[14] FENG Y M,HAN Y ,HAN B.et al. A 4 bp InDel in the promoter
of wheat gene TaAFP-B affecting seed dormancy confirmed in
transgenic rice[J]. Frontiers in Plant Science,2022,13:837805.

[15] NISHIMURA N,TSUCHIYA W.MORESCO ] J.et al. Control of seed
dormancy and germination by DOG1-AHG1 PP2C phosphatase
complex via binding to heme[J]. Nature Communications,2018,
9(1):2132.

[16] JIAJTLUOY J,WUZ Y.etal. OsJMJ718a histone demethy lase
gene,postively regulates seed germination in rice[J]. The Plant
Journal,2024,118(1):191-202.

[17] BHATNAGAR NMIN M K,CHOI E H.et al. The protein
phosphatase 2C clade A protein OsPP2C51 positively regulates
seed germination by directly inactivating OsbZIP10[J]. Plant
Molecular Biology,2017,93(4/5):389-401.

[18] MAO X X,ZHANG J JLLIU W G,et al. The MKKK62-MKK3-
MAPK7/14 module negatively regulates seed dormancy in rice|[J].
Rice,2019,12(1):2.

[19] HE Y,LI L Y,SHI W B.et al. Florigen repression complexes
involving rice CENTRORADIALIS2 regulate grain size[]].
Plant Physiology,2022,190(2):1260-1274.

[20] HUANG C W,ZHAO JLHUANG Q Q.et al. OsNAC3 regulates
seed germination involving abscisic acid pathway and cell
elongation in rice[J]. New Phytologist,2024,241(2):650-664.

[21] LI Y X,ZHOU J H,LI Z.et al. Salt and ABA response erfl
improves seed germination and salt tolerance by repressing
ABA signaling in rice[J]. Plant Physiology,2022,189(2):1110-
1127.

[22] ZHOU C L,LIN Q B,LAN J.et al. WRKY transcription factor
OsWRKY29 represses seed dormancy in rice by weakening
abscisic acid response[]]. Frontiers in Plant Science,2020,11:
691.

[23] MCCARTY D R,HATTORI T,CARSON C B.,et al. The
Viviparous—1 developmental gene of maize encodes a novel
transcriptional activator]J]. Cell,1991,66(5):895-905.

[24] UTSUGI S,ASHIKAWA LNAKAMURA S,et al. TaABIS5,a
wheat homolog of Arabidopsis thaliana ABA insensitive 5,
controls seed germination|J]. Journal of Plant Research,2020,
133(2):245-256.

[25] REHAL P K,TUAN P ANGUYEN T N,et al. Genetic variation
of seed dormancy in wheat (Triticum aestivum L.) is mediated
by transcriptional regulation of abscisic acid metabolism and
signaling[J]. Plant Science,2022,324:111432.

[26] ITOH H.UEGUCHI-TANAKA M,SENTOKU N.et al. Cloning
and functional analysis of two gibberellin 3 beta —hydroxylase
genes that are differently expressed during the growth of rice[J].
Proceedings of the National Academy of Sciences of the

United States of America,2001,98(15):8909-8914.

[27] UEGUCHI-TANAKA M,NAKAJIMA M,KATOH E.et al.
Molecular interactions of a soluble gibberellin receptor,GID1,
with a rice DELLA protein, SLR1, and gibberellin[J]. The Plant
Cell,2007,19(7):2140-2155.

[28] LAWIT S LWYCH H M, XU D Pt al. Maize DELLA
proteins dwarf plant8 and dwarf plant9 as modulators of plant
development[J]. Plant & Cell Physiology,2010,51(11):1854—
1868.

[29] CHANDLER P M,HARDING C A,ASHTON A R.et al.
Characterization of gibberellin receptor mutants of barley
(Hordeum vulgare 1..)[J]. Molecular Plant,2008,1(2):285-294.

[30] SAKAMOTO T,MIURA K,ITOH H.,et al. An overview of
gibberellin  metabolism enzyme genes and their related
mutants in rice[J]. Plant physiology,2004,134(4):1642-1653.

[31] ZHANG H,LI M,HE D L,et al. Mutations on ent—kaurene
oxidase 1 encoding gene attenuate its enzyme activity of catalyzing
the reaction from ent-kaurene to ent-kaurenoic acid and lead
to delayed germination in rice[J]. PLoS Genetics,2020,16(1):
€1008562.

[32] SONG J,GUO B J,SONG F W.et al. Genome—wide identification of
gibberellins metabolic enzyme genes and expression profiling
analysis during seed germination in maize[J]. Gene,2011,482
(1/2):34-42.

[33] FHHNE. ZmMYBS59 225 GA {551 1 4% F KA 11
R FHLEIRTFE D] HTH TR ARE,2022:40-41.

[34] LIU A H,GAO F,KANNO Y,et al. Regulation of wheat seed
dormancy by after—ripening is mediated by specific transcriptional
switches that induce changes in seed hormone metabolism and
signaling[J]. PLoS One,2013,8(2):e56570.

[35] GANE R. Production of ethylene by some ripening fruits[J].
Nature,1934,134(3400):1008.

[36] EI-MAAROUF-BOUTEAU H,SAJJAD Y, BAZIN J.et al.
Reactive oxygen species,abscisic acid and ethylene interact to
regulate sunflower seed germination[J]. Plant,Cell & Environment,
2015,38(2):364-374.

[37] LI X Y,CHEN T T.LI Y,et al. ETR1/RDO3 regulates seed
dormancy by relieving the inhibitory effect of the ERF12-TPL
complex on DELAY OF GERMINATIONI expression[]]. The
Plant Cell,2019,31(4):832-847.

[38] VAN DE POEL B,SMET D,VAN DER STRAETEN D. Ethylene
and hormonal cross talk in vegetative growth and development|[J].
Plant Physiology,2015,169(1):61-72.

[39] XIA Q,SAUX M,PONNAIAH M.et al. One way to achieve
germination:common molecular mechanism induced by ethylene
and after—ripening in sunflower seeds[J]. International Journal of
Molecular Sciences,2018,19(8):2464.

[40] WANG X,GOMES M M,BAILLY C,et al. Role of ethylene
and proteolytic N-degron pathway in the regulation of

- 17 -



I Tolie sk

20254E 4% S5

Arabidopsis seed dormancy[J]. Journal of Integrative Plant Biology,
2021,63(12):2110-2122.

[41] LI X Y,CHEN T T,LI Y,et al. ETR1/RDO3 regulates seed
dormancy by relieving the inhibitory effect of the ERF12-TPL
complex on DELAY OF GERMINATIONI1 expression. [J]. The
Plant cell,2019,31(4):832-847.

(421 £ OF. B4 b T ORIR 3L R A0 32 4 A0 & FoR R D). 7
SR A R, 2022:9.

[43] RAMAIH S,GUEDIRA M,PAULSEN G M. Relationship of
indoleacetic acid and tryptophan to dormancy and preharvest
sprouting of wheat[J]. Functional Plant Biology,2003,30 (9):
939-945.

[44] MATILLA A J. Auxin:hormonal signal required for seed
development and dormancy[J]. Plants,2020,9(6):705.

[45] SHUAI H W,MENG Y J,LUO X F,et al. Exogenous auxin
represses soybean seed germination through decreasing the
gibberellin/abscisic acid (GA/ABA) ratio[J]. Scientific Reports,
2017,7(1):12620.

[46] CHOI H S,SEO M,CHO H T. Two TPL-binding motifs of ARF2
are involved in repression of auxin responses[J]. Frontiers in
Plant Science,2018,9:00372.

[47) ZR4RPE ARKELL b T4 5T ARFI10 565 0 12 B
TIE R FX UL R T Aol ORI T 4 A 520 [, 7 sl R
275 41%,2018,41(2):109-116.

[48] BOER D R,FREIRE-RIOS A,VAN DEN BERG W A M,et al.
Structural basis for DNA binding specificity by the auxin—dependent
ARF transcription factors[J]. Cell,2014,156(3):577-589.

[49] LIU X D,ZHANG H,ZHAO Y,et al. Auxin controls seed

dormancy through stimulation of abscisic acid signaling by

inducing ARF-mediated ABI3 activation in Arabidopsis|]].
Proceedings of the National Academy of Sciences of the
United States of America,2013,110(38):15485-15490.

[50] MEI S,ZHANG M H,YE J W.et al. Auxin contributes to
jasmonate—mediated regulation of abscisic acid signaling
during seed germination in Arabidopsis[J]. The Plant Cell,
2023,35(3):1110-1133.

[51] LINKIES A,LEUBNER-METZGER G. Beyond gibberellins
and abscisic acid: how ethylene and jasmonates control seed
germination|[J]. Plant Cell Reports,2012,31(2):253-270.

[52] PAN J JLHU Y R,WANG H P, Pet al. Molecular mechanism
underlying the synergetic effect of jasmonate on abscisic acid
signaling during seed germination in Arabidopsis|J]. The Plant
Cell,2020,32(12):3846-3865.

[53] T4 5 P S 1 SCA, 4. e sk 95 BES1/BZR1 P45 A
WA R RATETEL]. 1865,2019,41(3):206-214.

[54] ZHAO X,.DOU L R,GONG Z Zet al. BES1 hinders ABSCISIC
ACID INSENSITIVES and promotes seed germination in
Arabidopsis]]. New Phytologist,2019,221(2):908-918.

[55] TONG H N,XIAO Y H,LIU D P,et al. Brassinosteroid
regulates cell elongation by modulating gibberellin metabolism
in rice[J]. The Plant Cell,2014,26(11):4376-4393.

[56] WANG Y P,LI L,YE T T,et al. Cytokinin antagonizes ABA
suppression to seed germination of Arabidopsis by downregulating
ABIS expression|J]. The Plant Journal,2011,68(2):249-261.

[57] YANG W B,CORTIJO S,KORSBO N,et al. Molecular mechanism
of cytokinin—activated cell division in Arabidopsis|]]. Science,

2021,371(6536):1350-1355.

Regulation Mechanism of Different Plant Hormones on
Grain Seed Dormancy

DANG Mengyuan, LI Xiaolong, ZHU Shasha, XING Yanping, YANG Yan
(Key Lab of Germplasm Innovation and Utilization of Triticeae Crop at Universities of Inner Mongolia Autonomous Region /
Functional Laboratory of Plant Biotechnology, College of Life Sciences, Inner Mongolia Agricultural University,
Hohhot 010026, China)

Abstract: Cereal crops are important food crops in the world, providing essential nutrients for human beings. The problem of
pre-harvest sprouting seriously affects the processing quality and nutritional quality of grains. The problem of pre-harvest sprouting is
closely related to the formation and release of seed dormancy, which are mainly regulated by abscisic acid (ABA), gibberellin (GA),
jasmonic acid (JA), auxin (IAA), brassinolide (BR), ethylene (ET), cytokinin (CTK), and so on. This paper mainly expounds the effects
of hormones on grain dormancy from the physiological and molecular mechanisms of plant hormones affecting seed dormancy and
hormone regulation pathways, which is of great significance for improving grain yield and quality.

Key Words: Cereal crops; Plant hormone; Dormancy; Germination; Cereal quality
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Agronomic Trait Identification and Utilization of Panicum miliaceum
Germplasm Resources in Shaanxi Province

WANG Meng, LI Zhenjiao
(Yulin Academy of Agricultural Sciences, Yulin 719000, China)

Abstract: In this study, the systematic identification and evaluation were conducted on 9 major agronomic traits (including plant height,
panicle length, number of main stem nodes,1 000-grain weight and growth period) of 885 local japonica proso millet germplasm
resources in Shaanxi Province. By analyzing the variation characteristics and intrinsic correlations of each trait, a total of 125
lodging-resistant resources, 17 large-grain resources, 145 resources with specific grain colors, and 2 representative tall-stem materials
were screened out. The above results provide an important resource basis and theoretical support for the breeding of elite broomcorn
millet varieties and germplasm innovation.

Key Words: Panicum miliaceum; Germplasm resources; Identification; Evaluation
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Genetic Improvement Analysis of Different Ecotypes of Dryland Wheat
Breeding in Huanghuai Winter Wheat Region

FENG Weisen, ZHANG Xuepin, YANG Li, DING Zhigiang, ZHAO Yan, GAO Haitao, WU Shaohui
(Luoyang Academy of Agricultural and Forestry Sciences, Luoyang 471022, China)

Abstract: Wheat production and breeding in China are facing the huge impact of climate change. In order to study the regulation
mechanism of the agronomic traits of dryland wheat varieties in the Huang Huai winter wheat region of China on adapting to climate
change,40 wheat varieties with a large area of dryland promotion in the Huanghuai Winter Wheat Region from 1950 to 2009 were used
as experimental materials to plant in Huanghuai Winter Wheat Region of Luoyang, Henan Province. After harvest, the average yield,
the number of ears per plant, the number of fertile spikelets, the number of sterile spikelets per ear, the number of grains per ear, the
number of effective panicles, ear length, ear weight, ear yield, biological yield per plant, 1 000-grain weight, plant height, and drought
resistance index were investigated. The variation patterns of yield traits, the correlation between yield and agronomic traits, and the
contribution rate of agronomic traits to yield were analyzed. The results showed that with inter decadal changes, the drought resistance
of dryland wheat varieties in Huanghuai Winter Wheat Region first decreased and then rebounded,while plant height significantly
decreased. The production potential continues to rise, with the largest increase of 70.75% compared to the 1950s in the 2000s across
different eras. There is also an increasing trend between different eras, with relatively stable changes in production in the 1950s and
1960s (an increase of 3.94%), the larger increase in production in the 1980s and 1990s (an increase of 27.99%). The thousand-grain
weight, number of grains per spike, and number of effective spikes all showed an increasing trend, with the increase range being
thousand grain weight>number of effective spikes>number of grains per spike. The yield is extremely significantly positively
correlated with thousand-grain weight (0.707"), grain number per spike (0.4617), effective spike number (0.237™), fertile spikelet
number (0.488™), spike length (0.395™), spike weight (0.633™), spike yield (0.770™), and drought resistance index (0.298™). The yield
contribution values of thousand-grain weight, number of grains per ear, and effective number of ears are all significant and have a
positive effect, while plant height shows a negative effect. The agronomic traits of dryland wheat in Huanghuai Winter Wheat Region
are strongly influenced by climate change. Breeding drought resistant varieties with moderate plant height, strong drought and lodging
resistance, moderate number of effective panicles, more grains per ear, and larger thousand-grain weight is a key improvement
direction for dryland wheat breeding in Huanghuai Winter Wheat Region in response to future climate change.

Key Words: Huanghuai Winter Wheat Region; Different ecological types; Dryland wheat varieties; Breeding traits; Genetic improvement
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Effects of Saline—alkali Stress on Wheat Grain Quality in Jiangsu
Wheat—producing Region

WANG Qiang?, JIANG Hua?, YANG Hongyan*, SHEN Huiquan®, XU Xiao*, ZHANG Yinghu', CHENG Yifan?,
LIANG Zhihao!, XUE Song', GUO Aikui', YU Wenging’, LI Yuxing*
(1.Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng 224000, China; 2. Institute of Germplasm Resources and
Biotechnology, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: To investigate the impact of saline-alkali stress on wheat grain quality, this study employed 104 genetically diverse wheat
germplasm accessions as experimental materials. Comparative experiments were conducted at Nanyang Experimental Field (control)
and Shuntai Farm (saline-alkali stress) in Yancheng City, Jiangsu Province. The core quality traits variations of wheat grains including
crude protein content were measured. The results showed that saline-alkali stress significantly reduced crude protein content, wet
gluten content, and sedimentation value, whereas starch content was less affected. The sedimentation value exhibited the highest
genetic variability (control:18.11%, treatment:15.77%), while starch content showed the lowest coefficient of variation (control:1.32%,
treatment:1.08%), indicating strong stability. Correlation analysis revealed that crude protein and wet gluten content maintained a
highly significant positive correlation (r =0.80) both under control and stress conditions, whereas the negative correlation between
starch and protein-related traits weakened under stress. Significant varietal differences in stress responses were observed.
Zhongguochun displayed high sensitivity across multiple quality traits, while Yang 14-88 exhibited specific responses in crude protein,
wet gluten and starch. Sensitive varieties such as Ningmaizi 15318 and Huaimai 28 were identified, providing a theoretical basis for
breeding saline-alkali-tolerant and high-quality wheat.

Key Words: Wheat; Saline-alkali stress; Quality traits; Genetic variation; Correlation analysis
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Effects of Seeding Rate on Growth, Yield and Quality of Yanmai No.7

GUO Hong
(YYandu Institute of Agricultural Sciences in Yancheng City, Yancheng 224011, China)

Abstract: Taking the new medium-strong gluten wheat cultivar Yanmai No.7 as the research material, four seeding rate treatments of
12.5, 15.0, 17.5 and 20.0 kg/667 m? were set up to compare and analyze the effects of different seeding rates on the photosynthetic
capacity, lodging resistance, yield, and grain quality of Yanmai No.7, so as to provide data support for the subsequent promotion of this
cultivar. The results showed that the seeding rate had a significant impact on the photosynthetic capacity of Yanmai No.7. The flag leaf
chlorophyll content and area increased first and then decreased with the increase of seeding rate, while the leaf area index continued to
increase. The dry matter mass per plant consistently decreased with the increase of seeding rate, whereas the population dry matter
mass increased first and then decreased, reaching the highest value at the seeding rate of 17.5 kg/667 m? The plant height, as well as
the lengths of the first, second, third, fourth internodes, and the peduncle of Yanmai No.7, all increased with the increase of seeding
rate. However, the stem diameters of each internode and the breaking resistance of the second internode decreased significantly at the
seeding rate of 20.0 kg/667 m? The effective panicle number of Yanmai No.7 increased first and then decreased with the increase of
seeding rate, while the grain number per panicle consistently decreased. The thousand-grain weight decreased significantly at the
seeding rate of 20.0 kg/667 m2 Ultimately, the yield increased first and then decreased with the increase of seeding rate, reaching the
highest value at the seeding rate of 17.5 kg/667 m? All grain quality traits decreased with the increase of seeding rate, showing a
significant decline at the seeding rate of 20.0 kg/667 m? Based on the comprehensive research results, when Yanmai No.7 is sown
around November 2 with a seeding rate of 17.5 kg/667 m?, it demonstrates favorable performance in terms of photosynthetic capacity,
lodging resistance, yield, and grain quality.

Key Words: Yanmai No.7; Seeding rate; Photosynthetic capacity; Lodging resistance; Yield; Quality
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BT SR AT 0% RS R F Y™ s i R R G HE . A BT AR E A IS 2, 3
KBl IEAE, BER S AFIER, SR B A B R B L R B o 7 B ARl R A RIS SR MO 45 (R A i ok
FORMEYGH . MR AYGBIENE A R KA 6 B ATl 5 AR RS | B = 0 2 s 2k Llitds
BB AL B RAS SCG A EAS R G, JE RS R ST IR R 5 HOR T . TERRBAR AL PR, SR AT 51 LR
2 7l S Je I 2 [ Bt R DR P A S SR A A TR 5 [ 2 R 8 B R AR TS MR A RS IR iR
RECHITE L BT = IR IR 3-4-5" ) R R TR ac ™ il E TR /0. IeAh, 37 (i 4Faa i SER
2 (R I BEHIE ST SR N2 P Q03T 58 T A BHERSE S ek 0 R ALY T2 AR . stz L BTG 2E 65
B 23 o IUGBIRR N2 TR AU E N2 B B T RS- & AR 1 A B R .8 5 A
SR, HORA T AR B AL BSSU AR A TS RE XS F R A R R e T A E R

(F AR LA F AW AR LT W 4r)

'\..+...+_..+...+_..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+...+_..+..+..+..+...+_..+..+..+..+..+..+..+..+..+..+..+..+..+..+..)‘
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IS R H 8 B S Tt U 7)) W v S P

Bk, SR e R, TE, AR, K IEA
(BT AR B R E L B #% 712100)

FEEE AT e PU AT AR M DX KRR A7 A 1ot AR 38 PR A , S35 3 4 75 G B M 7 i A v S ) L, 8 T KA
A WIRE R A RO o Xl FH A A S R (Bl B 2R AT B A 5 S 0 B EM D I KRR 2RIk 7 i S AL S Ak
e FH ) Bl A T , 25 SR« A A DI RE A S AL ME At F A TR MR RIIEHE 19.5% , 2R8I 10.4% , BESRIANT Fo3fn 1 /- / ¥k
R, 2 AW MINE A AL S i NE R AR B R 3 (FEAIRAAR 11.29% , =180 9.5% ) , L5 G IR A5 HE IR A 13.0%,3 N AR IR 3 8 %

JKFE(P<0.05),
SREBIR « K TS T 5 T W S 5 AN 5 8
HE 45 2%KE.S513

RSP ] o T AR e K AR A
Y, ER EAR B L PR E N ILEENERY, oK
T B EEMEY , OB LT Bk R 2y
STl B R, BEE T At in T
b B O AE Pl X K 7 R B G R, FRH
b 5 Al 8 2 I AE , S5 E oK 2% i R IR AR
I B FAFET SR T EOR AT B AR SR, N 2K
TR RAE ™ o FOR B R T 5 R A R
MR BAFIL R EH ),

I G A R it Ak e A 8 = o D, 2 0 B U PR
il I X A T — A — AR PR . KBILLR,
PR TSR Y 2 R F ORI AR R i
FIRZE Wle 5 I BEIRAES AU &2 S iS50
ABRE A AILIE Ak A it AR 2> . K lad i
Jiti FELAR AR S 350 T izt X 3 AR Ak ARl A LR
FRERRZ, RS T FOK > wE AT

AR, A b DX T A ML JCHILAE Bt R
1 70%JCHLAE +30% A HLAE 55 5 L B B it , & K™
AR . AU (A0 2R3k A4 10

M ERAREAS: B

Wk H 18 :2025-03-19; f& 11 H 1 : 2025-08-26,

FE4 T H - [E S W & R (2021YFD1900703 ) 5 B 76 4 45 2 i
R AT (2024SXRCO039 ) ; B PG 4 b % 7 48 FA 1y
#ui H (NFJIC2025-12)

YEB WA K2 (1983—), 55 4 BRI, FENFIREEY
B A5t . Email: 270457471@qq.com,

EEER  DRIL(1970—), B BB ARFHE A BRA R E

K, EENFEFLAFIT . Email: 124432445@qq.com,

XEHS1673-6486-20250031

B 2 BRRESE = T, SREI A BRI TS g (B2
R YTt AR AE X 3 i g Al 4 R 351 5 ) At
—HBARRERUEI . TRz X AR A
Hh PRI AE i e P S B30 00 B 05 95 78 5 AR 8 o 452
)R, 4 0 B P AL B A BR 2 B T R A
FHEA RS 7] 3 B A PR AR Rk S 14
HRA T T F K MiAE rp &2 5 ol A W R R P A A
RO, BRI EAC AR B RBOR AR, 5
FIREARACALIE T | PR3P L ERR IR AR 5 FOK AR A%
g B H Y

1 #REFE

1.1 T

T 2024 45 4 F 7EBE 7944 A bRt o 3 2L
BB (107°557 26" ~109°03' 20" E.37°29" 30" ~
38°03' 06" N) A7 15+ 3 i A+ BHEZ A
PLTE & i (s 50, T IR 8.6 ke GEAUA & &
91.83 mg/kg . BB 5 8 38.47 mg/kg AL 1
211.3 mg/kg, pH {E R 7.9, B3R HE 1.65 gkgo
1.2 Rt
121 EOKRMFh . EOKREFN A 631, £ FH W
125 d 2247 . #E5E 1 RSt 2 5] 212
B, Mg I RKEs, B 8820 B/ fk, &
PRKE T 275 em, B 110 em; fEZ57R 5560, BioT L%
o fhgz SR LT (o AR Y B 0, B 18.4 em,
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20254E 4% S5

FEAT 14—16 17, 47R080 31 B0 / 17 FPRI B0 2E 1
W, ORI R 37.5 g, HUFFR 85.5%.
1.2.2 Bt AR Ak B AR R BV i
FACFERHEABRA A A=W E S REYIIE . 2k
N 7% Al B2 2R AT 1 ( Bacillus subtilis) ] 781 %5 27 74
¥F 18 ( Brevibacillus laterosporus) | it R R 2 AR
( Paenibacillus mucﬂaginosus) B R EEIERFF ( Bacillus
megaten'um) W IR K FF ( Trichoderma harzianum) 2% 22 Fp
B AW, T B R R A RO R
HEARE, B AT A 1500 42 /g( BEPafi RACFRHA
BRN W s ) o % E A e T
KA R AR |38 AE it A2 T e 3 S B B, B4
TAE B OKAE Tl R At JEE AT | A/ Nl WA 1 S50 5 A
Jite R WA TS A T I TR it
1.2.3 RS Bt A IR RS Ol o IR : =0T
AN (N PO KO it 82 b 20 : 12 1 9)
20 kg/667 m?, BEHR — 2% 10 kg/667 m?. JEAE - 43 HI7E
FORFEHA /NSRRI WA T 4 3 YR B K
Jith , B AR 2R 12 kg/667 m® BEFR—4% 18 kg/667 m?,
B R A1 9 ke/667 m?,
1.3 Akt

RIE T 2024 45 4 A 22 HEM, KT
W1 A 2 AR AR R, BESE 115 em, I8
B 140 em, HUBEH B o % WA 5 B AE AR AR A T P ]
HUBR A% Flr, BREE 18 em, B 7CIE Rl 2 B, R
6 000 # /667 m*,  HH [A] 457 FH [] X R R FH AT 2L
1.4 DEERR
141 TSRS 1E FORAERUYIE 0 ~ 20 em#E
R, AR TR E 38 pH (H  Ffr & . +
9 pH {ER BB A 1L KL Hh 2.5 2 1.0) I
SE 5 A LA 5 R FH E AR PR A AL T 5 4
AR - AN E, HE WA
SKD-200 4= H Pl e Z AU AE
142 MMIEE. 22 AP S BRI
Hokkwn A B ZEAFILES 3 ~ 5 W EAR TR
PLREL . FEAT REL = BRALE /AR
1.4.3  FRRAEBE . AE FORFHEEIA(VT) (k22
BI(R1) IKHI(R2) FLEAMI (R3) S ZT( R4) AN
MEEIA(RS) , BN PRI 5 MRt S 5 AR e
AR, 00 A I A R R B, SR R E R Bk
TREEA I E R JRIF M R = K x PE x
0.75 (0.75 HFRE); KRBIFMHIEF = K x & x 0.5

(0.5 FFRFO . MIHFFEE(LAD AAEREM: S iR
54 M AR A H R
144 KT EMS . AR (RE), B4
ANKIEPEHE] 34T 5 m, WOIR 4 AR AR R R T i $¢
PR TR RE 20 AR, BRI RR BT, 1A
it B AT 3 . A HE S A W K A i e A
(PM-8188, H A KETT) I ¥R &K i, BLE T
TN 14.0% KPR 5 73 ML 20 MR
L 0 P RO TR T i ™ i (kg/hm?) = fif
TR 2 (kg/hm?) x AR (%) x [1- 5K E (%))
(1-14%).,
1.5 HiEgit 55447

K H Excel 2019 F1 SPSS 23.0 B #E 47 504 &b
P K S Ar , SR i Origin 9.6 Al Excel 2019 #4F8E 7 &
e

2 HBRE5HH

2.1 B IREE EOKE R A PR S - 1 o
WE 1 FR, SEGFEA EL it AR 4 e
X HERAEPE ™ A T — R I EGEVE T . Ho, Bl
AR A R T 4 pH (L, i 82 FRE 74, %
29 9.8%( P < 0.05). XAl G5 A YAt A HLER
PR PR S P AR PR A LR 431 LA B 7
O3 BT AT e, NG A 1 iR 5 1+ 3w B rr)
FEFRAT TR0, U B S T e
BT 8, 090 g/kg 1 & 1.05 gke, 1 1R 5
16.7%(P<0.05) . XFRHMAVIEAREE AN
W74y, ] fg i I [ A R R R AT E S
A SCRETE G i M T EI AR A, 5
U R B, A A WA J3T i 4 B 8.2 kg TN &
8.9 g/ke($E15) 8.5%), I AE B B AKF- (HEA I
BRI ST R PR AT A AEAR A AL
TR T, BRA L (C/N)IH 9.0 FEZE 8.2( Tk
8.9% AR TCHL 47 ), A RE 20 2 1Y in i 4w o=+
A BB , 57 5L ALLSF- 10 2 A 1 AR R ORI 7
Jrtafidt.
2.2 BT THVE FOKE A PR AR R A
FH % 1 AT it A DR B R T T R OKR bR
o VR 5 3 P BRI, el 1A, kA 40 A Ak R 1Y)
PREIA 226.33 em, BAL G ANHE (203.00 em) $2 5 T
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2025 4F

ot FHsH

11.5% (P < 0.05); A7 & 51.67 cm #2572
72.17 em, 341§ 39.7%(P< 0.05) . A, 549
JIE Ak PR v AN RE A /5 BE 43 1) 3K 256.01.,100.00 cm,
LS P A IR B 12.3% 1 92.3%, 2R H %4
2R L(P<0.05) . X RIHA P NEAESE SERE VR 5 57
A RS & 8 T HA B SR

FEZEHL5 T, e 2 Ab TR 22 3 S
SCABAE Y, U DIAB AL BEZEHT  2.54 om, B35
TR LAY 1.91 em(3411% 33.0%, P< 0.05)., 25
FEHLDHA B 48 Rk B B R BE 1 1954302 i
RO X 5 Rk B INTE AR, X P R A R
et S

10 10 -
a
a o
8r b = 8T
- 3
. 6F = 6
= R
= i
41 = 4p
&
2L T 2L
0 0
W RUFP A M e B R A
2.0 r 10 — a
a
.
8- 1
~ 15F
J —~~
3 a % 6F
ﬁln— b = 5
1 % o4l
HE X
|
o 0.5 L
0.0 0
W RURP A A M e B R A
[Rl—8r AR ING FhE R ab #2255 B gt i 25 L (P< 0.05), El 2 [F
E1 ETHEEXERMEDIENTESESSENHIE
F1 BTHEEAEES AMEWIEEHERS R H LS HER
A H A b3 BEE fem TN fem ZEH fem
TS FE(CK) 203.00 £3.27 b 51.67+£4.19b 2.73+0.54 a
HERA(VT)
WAEE 226.33£11.09 a 72.17+0.85a 222+1.07a
FEGEFME (CK) 228.00£9.27 b 52.01+11.09b 1.91+£0.23b
A (R6)
A A 256.01 + 8.65 a 100.00 + 0.94 a 2.54+0.08 a

T : [PV IG AR NG FRERoR AR PR E] 22 5 H gt i L (P< 0.05) . % 2 [A].

2.3 BT R E KNG A AL JS SPAD {ELAAT

TR R 20 B

M8 2 fis, AEYIIE B 2 fEY) SPAD{E

AT FRFE ST (LAT) . AHECH FURIAE , SPAD {EAEVT
B B M 45 18 % 48 (249 6.7% ),R2 M 52 3t & 60
(15.4%),R3 M 65 1% 68(4.6%),R4 M 58 1 %62
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(6.9%),R5 M\ 48 B4 % 50 (4.2%),R2 Fl R3 4 7.
#(P<0.05),LAL7E VT M 5.0 4% 5.5(10.0%),R2
M 45 1% 6.0(33.3%),R3 M\ 6.5 HE 6.8(4.6%),
R4 M\ 6.0 3 & 62 (33% ),R5 M 4.5 1 % 5.0

(11.1%),R2 1 R3 2258 8 . R2—R3 FrBiH 5%
PETF e T AR A A R A T SR B i A s ek
¥, R Wy B A S B Ak B WA AL M b RE Y
‘z}éejjo

—a— (GG R —— SRR
70 - 7.0
65 [ 65 -
o L 6.0
= 55|
o 55 Eﬁ
a K 50l
< e
& 50 | =
= 45|
s 401
40 35
35 | | | | | 3.0 | | | | |
VT R2 R3 R4 R5 VT R2 R3 R4 R5
A F e =inpit]

2 FBETEEEXERAAEYIRX SPAD EfMH ERIEH A0

2.4 JBET IR FOK it iR A AR o Rk R R 2R
g3

HH 3R 2 AT, S G RIAEAE LL , U2 P A Ak 28
FRLEL 0 BN 3.6% , FORL TR 9.4% , WUREEEL
B 2.8%, FALTEA T ER 15 899.41 kg/hm? (42
CK ¥ 32.6%) . #5465 Wil AE P I Ak 31 i 200
TARGE AR, B T AR e 1 R T R B, Bl
A Y A 3 3 48 T RO o e AT SRR 2 = 1
Yy

2.5 HAMADIIES IR ARG T

2 3 ATLUAE il 2 &R E e b 21,
FEA 77 R AR T AR 3T A G R A T 1k B AR
45.0 JC /667 m?, WK A REE N 65.0 ke/667 m?, L5
WCEEHE N 204.5 TG /667 m?. 3B BAERT HL LA 25 A
GEAT2E M T IS ol IO A 4 G it N A =
AR11.2%, F= 8NN 9.5% , £54 W W IR N 13.0%
ZRPHGIEE .

®2 ETHEEXERAMEYER=ERAMKE R0

AbF TEUREE /O / D) HORLT i /g WAL /(T /hm?) Pt /(kg/hm?)
fEGERE (CK) 401.67+13.82b 3520+0.13 a 118 172+ 1257 b 11 987.06 + 585.52 b
A 41634+ 13.06 a 3851« 1.14a 121507 £877 a 15899.41 £403.71 a
*3 EAMEYERMESERELEERAMERAL 2 WExttt
AbFH AEALAAS /(T /667 m?) Wkt /(kg/667 m?) Wezs /(JC /667 m?)

G R (CK) 400.0 685.0 1575.5
A 355.0 750.0 1780.0
k. CK 3 -45.0 65.0 204.5
ke CK 3% /% -11.2° 9.5 13.0°

1 x Fon 5 CK MIELTE 0.05 K L2 RAEFEE L.
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2025 4F

ot FHsH

3 itig

MEKRBR R 8 ZEML 3 MRS SR AR R
Syt R A R A R PR R S 25 M 2 MR RRTE
TSR L 2 B Bl S T A G PR i
Tl BB A 0 R 1t P RE A 6 K S i o 3 e 3] 41
FERR S A A VE R . BEAb, X 3 AN S8R4T
FEARI A VERMIETHA G IE R A, A
FIF FRAE =Y TP T, e 22 it = B i
Bl AR A it FE O A A A Y SR AR i
AL TR 2 R T 3 b B Y /UIE . IR R
B, kX 3 FhE TR ALRHE LR R AL, A
FITFVES s ORI M Rt it A2 P IE AN
AT DATE AR I A 1 11 5 9 4 B OR A a0 ok AR
K, 1 FLRE LB PR B RS L 4. NE
Kt AT PN REASE A E R 50 #T . AFSE e
AR 120 1 DX SR R S SV it PR R IR AR A TS 5
Tl 5 vt AR IE 454k B3 AR A1 45.0 JT /667 m?,
W 3 7 BRI 65.0 ke/667 m?, 454 UK 5 48
204.5 JG /667 m?,3 PMZOFEFRYIE B8 K. /Y
NA5E 2B, B PR it F A (H B S i 1 AL e )
FHR I RE IR E R AL B 4R 45 A2 AHF5E 2R
TR I IE AR — 3R AL IR BRI 2 AE AR B AR
ST W E 11.2%, WS E FSLEL TR
CK 231 9.5% , 3¢5 I b CK B3N 13.0%
ST BB FE A e, AR R 6 v T
) B AR AR AR 0 AR R 3 i 28 R R SCIR AL 25 o
B, 7EAN I ) R OR R A p= e R ep, FRATT S E AL
A= WIRE Rk 24 it L, 328 25 B AT AR IS it PR 2, PR 318
SR, AR BB A H .

B Je , T LU0 B2, TROK R 7 A
FEIA I Tt A S A BB R 2 38 52 B AU 4
. PR RN PR S 2 F N A5 .
PRI, AR gk SR i T 0l 24 2 s U8 LR ALY
WFEIN LA UE , J5 2211400 s i 52 A W IE A AN ]
SRk BB A it AR Al T B 6 A% O R R
JO RS MR B, Ay 224 s DR ol 235 440 3 4 =l Ak
25N RO IN R | AT A LSRR

4 it

Tl A= W e 1 e A M it T S 25 3 o oK bk
e LA A U] (A M 1 i P T A i
FORARRAE TR A, BERE U TR 481 oh,
Jih JFF il A ML BE 6 S 25 R IR M A, 48 1y 0K
e i S AR

SR

(1] 22 R BRIk 5255 FRE KA P BRSOk A8 # ).
o E O B S 4,2020,22(7):10-19.

R]RIRARFF AR IR A8, BT 909 R RN
et X AL 18 I 7 K HEAE AR U AN [R] X Sl ) 22 (0. A2
#2,2012,38(12):2267-2277.

[B] e e vk i e A5 RIS E kit ZIE 5 Y
TR A E TR IR, 2022,28(7):1329~
1340.

[4] £ B 5K E G5 @ A5, SRR T RIBOR B KX Fiie 25
BRI REL)]. B RRH,2023,31(4):99-107.

[S]FERME RS 30 4. S DIV X 4 R et R ok Y
IRATFIFFAELT]. A Al Bl2#,2023,56(16):3088-3099.

[6] 251 VR T 5K L AE. BET R IR A FOK B HEAR
SRR T RS 0] A AR R ,2024,57 (4):679-
697.

[7] BB AR PR 2], PV 42,45 Stacking S5 AR R B DUREE T~
TR ORI H ZE R AR R Al T RE#412,2021,37
(5):95-104.

[8] {2 2= TR ALV, i IR A, S5 e AT o 8 S S 3 e 1
AL X FORBUBOR R B (). e Al Fh272,2023,56
(19):3788-3798.

(9145 AF.mity, 38 6,55 R [R) PR 2 X K =
T AR KR B RIS R (). B PG Al Fh272,2021,67
(8):52-55.

[10] JAl 500, PNE 07, T AERN, 55 . IR Rt e 7 X0 & &
KT AR R G 7 R B SZ R ). b RO R 5,2017,50
(11): 2129-2140

(] BV, T Z2 0BT RE, 4. RUILW A B e f oL &
FRtEdR R - F AR R R B TR ). h RO R
2024,57(5):868-884

[12] HU C L,SADRASV O,LU G Y. A global meta—analysis of
split nitrogen application for improved wheat yield and grain

protein content]J]. Soil and Tillage Research,2021,213:105111.
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AT DZEB RN ZE 169 Yk H B AREFBAR

T | I R o N G 51| R 0 S O &7 S
(BT R A AR2ERE, Tr FE 461100)

B, B3 169 B BTAOLR =B/ N IR DIV 718 S EkA A5 5 MR (JHZE 16/ R 99) WA A 4585
SR RIS T AR Fe /NS B Al B BN E BUIE R AR R . B2 160 e B RN, A AL
561 J7 ~ 595 JEE mm?, BRI 35.3 ~ 37.1 47 / B, TRIF & 43.9 ~ 45.8 g IZMFELE 2 SN G A G15 g B BB SR X
IR, 277 R 7 857.0 kg/hm?, B0 BETT 4 207 1477 6.36%. 2022 4E B 3 169 SR, 2477 8 838.0 kg/hm?, He X
BT A 207 3977 7.30% , 3477 55584 100.0%, Z5RFE T 2023 45 7 Al R A ARV EY) ARl © 2 R 2 (B S B

#20230102), ARLANHAT EZE 169 ML E R FHERES, FE AT FE RS 40 Bl B AE AR S5 T B25 T e E M #

ORI Z R sy e i 2%
REEIR /NAE BA 1605 B T I 7 B R
hEYES:S512.1

e 3H /N A Ry SRS AR EYD 2 NS R
R VR, LR A s AL D R 95 6 B %
Flt el DURR /A (AABB) 595 1522 (DD )il id A 4R 4%
LRGP EARNETE R, 2018 45 /N R FT BUAS 281k
PRI , 7R A/ INAZ e i B DR 2 RT3 (16Gh ) Y 22 1l
P SRS AR R 562, AR E AL B2
BESE AL 5 000 A3A/INAZ St Bl ) v A B I L AL )
RO FRITE R E T EE LA, BT
AN KN TOE MR A AR/ INAZ S Fhasi A% 24
PEII S B BRI ZE D 60% , 4RO Fh R IR AT
TEIAE T SRS | S Fh B — AL SEHRAE | S50 o
TEE H B W AR, IR SRR N T /N
AL A R R R P B A B RO R B — | AT B AR
FER RS o R, ARk B R TAER AR R IL R
PRAR 9 [F]Bsh i EE R T AL R .

NG RSB FIN Z MR R B B EY,
FEFRIE MR 5 e BN T XA AR
TR FE 530 75 hm? A b, B7 24 4 e FE R 1/4,
TERPE R R L4 e St h R H S

M ERAREES B

Wk H 1 :2025-04-30; 12 5] H 1 : 2025-08-21,
I H TREA g | St )R R R 450 H (Z20231811095).
PR TR SR FE (1995—) , &, it W s> B, BB/ N
BRI TAE, Email: 3066651475@qq.com,
*REVER RAERI(1972—) , B WP, FENE /N S Fhik
HEHAM TAE. Email: 2c13528@126.com.

XEHE1673-6486-20250046

YRR T2V B R R E AR B i i i
MSCEEINZR, TR IR A BT AR T 1™ Al
TR T O BRI NS RS, 32 N TR
Jie J3 L BB IR, BRI B TR A2 i b
MRS FRTE K DAORBRAR 20 42 42ER
AU R BB Bl R K S B R R
WK il B S BUNE AR T R B R K
ARG A 551K E  H AR 90 AR i R =X 1 i
AL B, 18 T A AR R s L A AL
RN Bt b AR IE Ry B,

1 BZ169HEE

1.1 EFERK

VF B T A Bh 27 B /N 22 PR A R B %
PR R LA PURRE T BOR , SR A
P P R AEEE BRI A LGS A AR E TR AL
(A b, 0 TR IR, B2 v TR AL AR Y
MEREIE—DHM R F o 20l 2409 bkt
P IR E MRS PURE PUE N R A8 9 LR
KL /N B R ——E 2 169,
1.2 &FHE

B 27 169 T B i Rl Bl 25 Be /N 22 R 2 A
VR TI8 VR BEA, 5 AF M 5 M R (R
16/ B & 99 MWERACA BT A MELLAL , Il i Rk

-52 —



RESGHLR

2025 4F

ot FHsH

S BMRIE R B T A
1.3 EACKIE

FEAC VTR 718, &0 A VRO AT B R LA
JAFZ 13 SN REAR R 4 5 ARG AT 1M ALY
AN S AR AR B 225.4 d, R 81.9 em,
LR B R TR, O ZEFPRDH: A
P BUEREE 158 5 Hh BTG5  SORGR AR

A AT Fs dh R (HZE 16/ B2 99), % &
SRR ) 221.5 d, ¥R 80.0 em, ST E, i
RS, T, BRI B0k i 2% ZEAPADH: A 9
P BUEREE T B0, LA R
1.4 HHELRE

2011 SELAVERE 718 MER:AS, A3t i &R (J8 22 16/
AR 99) 45 5 fRAERA 48 ,2011—2012 4, #%
P2 F A5 1YL, 8k ATEES 500 10,30 em, 45
K2 m,2 17, #&Fh 68 ¥k, H 0] 2 B P 340 &2
U R Rl 2012—2013 455, AN T 5 4% F,, 17
5 2Y2407, Bk ATEE S0 10,30 em, 174K 3 m,

40 17, FEAP 1 200 B, 5 BUCAR 5 Bl EA L 35 > 2R
PR.2013—2014 4212 38 F Fs, Horp 2011(168)-0-3 £
ZALE 68 5 AN Bkk . 2014—2015 4EBE, 375FD F,
2011(168)-0-3-3 P R FINIEFT—H, HL2, #EHE 10 4
HPk . 2015—2016 4, 4k SE 3k £5 , X} 2011 (168)-
0-3-3-6 Pk R — B FF, — IR ™= . 2016—
2017 4F,2011(168)-0-3-3-6 £ 7= LR 56 b e
XTHRJE 2 18 377 6.7%, L7 A R IMR H Uk R, &
HBFZ 242022 412 H ,EZNEFE 169)B £ 15
R, 20172018 A IR, Z s A eV B il
BB ) 2 s kg TP 277 i 509.9 ke/667 m?,
L X B JE 22 18 3477 7.9% ., 2018—2019 4E 1, 7]
B8 ZINAE 77 A AR ) ik 16K B B AR 2 2 1)
an A AR i AP 24 7 i 603.3 kg/667 m?,
X B AR 207 3977 10.99% , KT 14 PRI 5
RAEETL W R 100% , FRERA G H 27 AR
pn AR 10, BAREE IR 1.

*k1 BEX169EBFERF

A HH KL BB HEH AR
2010—2011 ViRE 718 x (il 16/ KLAE 99) RSP T F,
2011—2012 R AR E WRIRAEF T F,
2012—2013 R AR E ORI TN F Fy
2013—2014 Ja Rk RSP T Fy
2014—2015 Ja R WOk Fs PR PR R
2015—2016 R TEARARISER
2016—2017 i EE IR FrEgE
2017—2018 ZIMBNL AL 22 45 XIS L Xof R
2018—2019 Znin e A BEA IR LA TG EA X S8
2019—2020 SN A B TR X3 PR RESG ™ BEASE 2 AF XIS
2020—2021 SRR A B ARER 2 A1 DX A AR B EEXT R

2023 — L E

2 B 160 44t

2.1 HEPEFRE

Bi22 16954 B 77 24) [ A i R, &2E
B 219.1 ~223.0 d, B LT R SLFROE 4 207 B
0.2 ~ 0.6 do AL FhLI i, R A%, BAs
TRER /2R TR, PR MR 76.7 ~ 82.7 em,
RN PABORETY R T8 H 2 BN R 1%
i PP ZEFE L& v S5 | BT AR RE ) b & UREE

WL EACR G RRR , AR, BT L F PR
S, BT A, R A, SRR 0.3% ~
1.0% , 755 809.8 ~ 822.9 o/L, =i = E R, B
F 169 A R 561 1 ~ 595 Ji HE /mm?, R EL
35.3~37.1 ki /B, TRt 43.9~45.8 ¢,
2.2 SRR

20202021 4l Al AR A AR 7 it Jo it W A
DU A RSN )Xo 23 Pt B R A AN, 2 22
169 MM &R (Fa4, TR 4351°813.9%.

- 53 -



RESGHLR

20254E 4% S5

13.7% , 2543 50 819.0.809.8 ofLL, I 1 /i & 1243 1]
K 31.7% 30.6% , WK 4535 589,593 ml/kg, Fa

E A4 508 16.5.5.0 min, $7 /AT L4 51 4 137,
155 em?, F KHAHBE F140 50 575.301 E.U.(%2),

*k2 BZE 169 mERah

o AR fox:iy WmAS R,  WoKE/ FRERE/ AR / S RALAPBE T /
i Tra 1% (g/L) % (mL/kg) min cm’ E.U.
2020 13.9 819.0 31.7 589 16.5 137 575
2021 13.7 809.8 30.6 593 5.0 155 301
2.3 Bk A HEAA S 7 AL(R 3),

2019—2020 47n] g 48 /N2 A 3 ik s 10K B A A
PR GRS« B A2 169 HBRSEIN | R FlS
Hg , v B TN AR 2 o

3 BX 169 ERN

3.1 XA

2019—2020 4 : B4 169 SNG4 /N2 =
Ml AR G I I A AR XIS L 14 A5
A S s, 1™ B %R 92.9% ,1E 14 1Sk

2020—2021 4EJE . B3 169 44220 X iR
B, S R 7 753.5 ke/hm?, B0 IR 4R 207 14
77 5.00% , 177 RN 85.7% ,1E 14 DS AP
HE2 55 10 (3R 3),
32 Al

2021—2022 4FJE : B3 169 7 a2 =i B By
B, 14 MR s TR IG 7, 57 R 100.0%
SEH R R E 8 838.0 ke/hm?, X BEE 4% 207 347>
7.30%,7E 9 Sk A RS 3 458 3).

*3 B 169 XiFikK~=

AERE RIS -3 4 /(kg/hm?) B HEHE 1% PR
2019—2020 TR KA KGRI (5 1 4F) 7 960.5 7.71 7114
2020—2021 TR A KA KR (5 2 4F) 7753.5 5.00 10/14
2021—2022 TRE A &K A: T 8 838.0 7.30 3/9

4 BE 169 BFBERREER

4.1 Fhrabr

FERNHT 2 ~ 3 d, B A, (2R 5 24, R Fl
T AR R G E SR o B IR S e B
Jei 1 509t FLihHiE | 5308 158 G B AP AR
FERD, DL A1 A 255 A 007 1R Aty g A
ESPOMINT o i 1] /37 N
4.2 K4 HL

TEIE RO B4 4, SRR R B 2 ~ 3 I, IR
FE 20 ~ 30 em, TERY WEFE AT FIHESEIT R} [R] B, £ 5
TR S 2TE . LR IR
IR E BT S, B ORI RS, R T LR
4.3 KR

W B 169 i T F rip 2R A, 18 B KN
10 H 10—25 H.,

it B 27 169 3G HAR N, 46 i 10.0 ~
12.5 kg/667 m?, FEAS A 7R 300 J7 ~ 375 J1kk /hn?,
v 18 W B SN 7 B AR A I O, 0L 15 4 n R
it
4.4 Pl

A REAEAE . FERE R, AR A AN TR IE otk
B, SN -7 o PR FEREAE 7, DR b i B R
JERHE RS B RS T, o T R SRR, it S AR
T B RO IR R 60% A, BRI LR L TR
s AL BT IR G PR 2180 ~ 225 kg/hm?,
AR 4% 300 kg/hm? S ALAH 150 kg/hm?) , HE )it
A o/ NERATIIN EIETREZ i — it PR 2R ik
iR S 0 A5 B, b v I8 FH R 400 ~ 500 kg/hm?,
B R FHEBOWIE AR B I, A e e
09 b Jit - TG AR, it PR K 7.5 ke/hm+ B R A AR
4500 g/hm?, ST /N HESR B[]
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2025 4F

ot FHsH

4.5 IKTEH

FEFIRT L5 R IRIK , RIS HE RN BRI ST . 1R
T A A 39 T R oK i PeaR T K, Z R IR
IKAYFESE o KA ARRIE R0 , 1k FIVEHRIY) o
WKL, KA T HEHEK , B . 5 8beK
AR SR I RK I8 HE ) 5 2, RIUR AR EEEK 1
BB I/ N IR
4.6 A EERR

KRR . BREDIZRE 3 ~ 5 4] R BT
R, S 2P D7 PR AR R A, B P B, kit e 2% A
SSURFNIEREVIT 28N

9 HLFE B A N L T L ZR A BIIR T AR
J0l . SR A ERBEEAE Iy =X, Biih TR RN
FERNHT, BT AC 2R, B iR /N2 B ARG
o A T A e A U A GERAHTE it Y
TN 16 SO , T 25 2 B — 8 =B Bl
TRIREE L FURY A2 WF oA I T B B
B BRI L, B R R B I BR Y,
4.7 EEFICH

N2 WS B WL AR A ol T = R R 3 - T
WO B B R M EA T MUBRAE M B HEIR 2 58 2
WSt . A7 T R I RN ARG A A P 1 B B
S UTIZE | P02 R B A Ak A 1) T Bt L A R0 ikt
KRB AR SR W 5 B PR ORI £

5 HRiE
B A7 169 #1 5 Rl B B I BC B AR B AR AT,

JB/INAE T RS X | SR A LA B
IR R mOL A A B KIS T

INEFFE, O F BE 2 R VT4 RYH
15 4>, EA 5 K 9 X050 5 A 15 4, Btk
LGRS 20 A0, AR 327 DX i Al BB B AL
T LIRS Aok — g R AP R LR E
TRYEHES, BRI B IR AT S AR R A A
ST, R PR IR 2 4 A ik A RIS A Al %
RS R R AR SRk .
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Breeding and Cultivation Techniques of New Wheat Variety
Changmai 169 with High and Stable Yield

GUO Yuanyuan, TIAN Xiangwei, LI Qingyan, ZHANG Huimin, ZHANG Meng, ZHAO Fei, ZHANG Cunli
(Xuchang Academy of Agricultural Sciences, Xuchang 461100, China)

Abstract: Changmai 169 is a new wheat variety with high and stable yield, which was bred by the Wheat Research Group of Xuchang
Academy of Agricultural Sciences through pedigree method with Xuke 718 as maternal parent and the self-selected F5 generation line
(zhoumai 16/Liangxing 99) as paternal parent. It has the characteristics of disease resistance, cold resistance, drought tolerance and full
grain. The three key factors for the yield of Changmai 169 are relatively coordinated. The number of effective ears per hectare is
5.61~5.95 million, the number of grains per ear is 35.3~37.1, and the thousand-grain weight is 43.9~45.8 g. For two consecutive years, it
participated in the regional trials of the Henan Province Innovation Strategy Alliance Consortium, with an average yield of 7 857.0 kg/hm?,
which was 6.36% higher than the control Bainong 207 on average. In the production trial of 2022, the average yield was 8 838.0 kg/hm?,
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which was 7.30% higher than the control Bainong 207, with a 100.0% increase rate. In July 2023, it was approved by Henan Provincial
Crop Variety Certification Committee (Approval number:Yushenmai 20230102). This paper introduces the selection process and
characteristics of Changmai 169, and summarizes the supporting cultivation techniques including seed treatment, fine ground
preparation, scientific irrigation and fertilization, in order to provide reference for the demonstration and promotion of this variety.

Key Words: Wheat; Changmai 169; Breeding process; Cultivation technique

(4% 51 R)

Experiment on Cost Reduction and Efficiency Improvement of Applying
Microbial Fertilizer to Corn Under Mulched Drip Irrigation

YIN Yongan, MA Jungi, HAN Nian, CHANG Jiale, WANG Jianbin, ZHAO Huajie, ZHANG Siyi
(YYangling Digital Agriculture Technology Co., Ltd., Yangling 712100, China)

Abstract: In response to the problems of excessive application of chemical fertilizers, increased planting costs, soil compaction, soil
pollution, and low yield in corn cultivation in Yulin, Shaanxi Province, a cost reduction and efficiency improvement experiment was
conducted using corn microbial fertilizers. Through comparative analysis of the agricultural traits and harvest yield of maize after
application of composite microbial fertilizers (Bacillus subtilis, beneficial microorganisms, EM bacteria) with traditional conventional
chemical fertilizers, the results showed that the composite microbial fertilizers increased maize plant height by 19.5%, stem diameter
by 10.4%, and leaf size by 1 leaf per plant at the grain filling stage compared to traditional conventional chemical fertilizers. Secondly,
the composite microbial fertilizer has a significant effect on cost reduction and efficiency improvement compared to conventional
fertilization, with a cost reduction of 11.2%, a yield increase of 9.5%, and a comprehensive income increase of 13.0%. All three
indicators have reached a significant level (P < 0.05).

Key Words: Corn; Mulched drip irrigation; Microbial fertilizer; Cost reduction; Efficiency improvement
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WAt gk Se I AR DRI i — R A SRR AR 8111 A3 7 BRI HORIVOLL R A2 54525 47,2025,42(5):
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BRAM 5k 2, 20

T LT & A e, R £

W GRAHZ 5k AN TCHE I

(EEMRA2ERE, 1)1 HEE 644600)

=, ik 8111 EEETRVEABAE A FEEAT ZEE 1A 5E 2B 8111 B4 E B HoRR 2 o B =i = 2
FAKFEFFP . Z S X IR -2 7 & 8 736.30 kg/hm?, HUXFHEEAL 2115 47~ 4.92% KA E] NY/T 593—2013¢ & Fifd M
Pt SSOBRIE 2 9, TR AEL 3 94,2025 4F 2 F @1 PU) 14 /K R it v o (A7 2 4 5 )1 AR 20240011) 3B BT PUJ 48 TRFK 800 m

DA B0 e e o XA O S 28 A 25 X))
I R LA R 8111 B4k 81113 3% F
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IKFEREREFEREEYZ —, WREE IR
Ve, 3 H 25 609% 0\ IR R &0, 2024 453K
FEK AR IR 2 900.7 7 hm?, 7=t 7 155.0 kg/hm?,
T T SR, B 14 FRRETE 242 1 DL 1R,
T ] 7R 2 B PR B MR R 23 SRR , 2 5 e oz M
20 2 70 AT 4G, AEFPRE AR o 4 E AR TR
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1 EHE8111 EE TR

1.1 HE IAMKE

HAE 1A RHKE = RZAANH R DUA 1EREA,
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RI= ZANE R E &, 2000 45 1 DU )14 H 6]
1.2 EK 8111 WYL H

HPK 8111 & 2011 485 = LIHU k& R MK
99-14 VEREA, 5AE TG b 25 S0 R RN 4 BE TR
B A EEFIKE R P EAE R1509 (K 727/ EAK
1577) 2438, SHEE . MR AL B S M.
2015 4EE ZAE B MY Fs HE AL 4, dEA TR
JIFIELA 1%, [RIIAEAE 2E R X A T %

5E, Ho 8111 R R PUm LR | 5 BT | kA 4y AN Al
G HaR , FBH %R R 2 4 EK 8111,2023 4@
1 D)1 AR S
1.3 EAL 8111 Wik ®

B 8111 FEEH R FABEH B B F A
BREA 1A S5WE Z B 81117 ZHBC M B —
RIS, 2025 4F 2 J] i ad DU 145 KA A
A 2 012 W (8 '« 1 A7 RS 20240011) , 3
uA=pur U

ENEES VRS
1993 4E7E B SEMHE A3 D44B x N542 K 99-14 x R1509 2011 4B ZE ISR A
J !
FH 0] 2= BB 24 TR bR R B, F, TR
J !
i i TR B AT 27 N BARR B, F, PEFEUR L KAk 13 4
Y !
SVEAR BB S D44A T3S D44A x B, F, PEREAL K 5Pk 9 4>
v | !
Pk PR 5B BRAS B RREIAE F/ x B, F, PP 6 M B BAER
v | !
i3 ok 1B 52 BCF/ x B, F; BB R AR 5B 1A
v !
B3k kgt [ 22 BC.F," x B Fs PURTESEYE  TE AR R
v !
P AN RIRE , mT PP BCF, x B, F, BRI R S5 AT Rit— A
v !
AP E R R, BRIl 52 BC,F,/ B:(ff45 %) Fy Bum kil S 15 % E
“\ !
ER R, ELNEAE 1A, E 1A ot WEMRR , 4 NEK 8111,
2000 4E R4 11 /% 2020 4E R4 13 1%
Il
2H A RED | R
!
HAL 8111
B 1 =811 HEEREE

2 B 8111 434

2.1 RZPEIR

B 8111 BBk o, (5] 2 mnt J - HoRE
FFNAETT ROC (0.2 AE X GRIR A5 R % S b 4k T
WIS 1513 d, O BREAOL 2115 B 0.2 d, #k
126.7 em, A 3% 222.0 J7 1 /hm?, B K 27.3 om,
FRREAE L 158.5 Hir, 2555 86.3% , TR0 & 30.3 ¢
(F 1),

22 Kot

22 A M FRFE A B ] it JOT e A 0 5
(BLADIE , BHE 8111 &5 MRS K 2 80% , A K
K 62.8%, FF)E 2.9%, B 1 9%, BNME 7 4,
JE B8 B 68 mm, LA UE M T 4 B 15.4% , R K
7.3 mm, KoK H 72.2% , K IE b 3.1, LA RE 16%,
KRR F] NY/T 593—2013 £ FHAS A & 5 ) A e
2%,
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20254E 4% S5

2.3 MRS E
1E 2021—2022 4E U )1 44 /K FG X s o6 v, 2
VU148 AR b k2 BE A P PR B W 52 B 22 DU 1 45 55 v

AT B I B AR 4 S SRR P
TE L EAL 8111 TR Rt 4 e e U N IR IR , e
FRIE 3—9 2%, e 3—7 (K 2),

1 HES8111 KEMWR
X B AEW AEFWE, BRE s AR B BRI 4590/ TR/
d d cm (Ji 74 /hm?) cm (Chr / 78) % g
2021 4F 152.7 -0.1 1238 220.5 26.9 157.3 87.9 30.7
2022 4§ 149.9 0.5 129.6 223.5 27.7 159.7 84.6 29.9
- 151.3 0.2 126.7 222.0 27.3 1585 86.3 30.3
R AL 2115,
k2 EHif S BERELE
" e Bl VL ezl
0 MR /S FURDRE /K MR /S BURR /K WHEDRS /9% BURDR /R WHRDR /S BURR / R
2021 5 3 3 3 3 3 8 7
2022 4 5 5 5 4 5 9 7

T R HTE S A BARE 0 2, Toa 5 1 2, Bk R/INIRE 555 2 0, 4 SR, AR/ NTF 1 mm; 3 4%, RTE EMGIRIE K R EE, B
21 ~2 mm;4 9, MADRHE, AEMHEU/NF 2.0%;5 %, SLREEE, JE MR 2.1% ~ 10.0%;6 %, BV R, % 016 R
10.1% ~ 25.0%37 %%, MBLGHE, o E MR 25.1% ~ 50.0%;3 8 2%, MBLREE, Jy =M 50.1% ~ 75.0%;9 9%, MBLREE, JyE&

AR TF 75.0% . FUR PS5 BARE 0 e, Tl ; 1 BN THRARTF 5.0%;3 H, IR LE 5.0% ~ 10.0% ;5 9, i FER 7
10.1% ~ 25.0% ;7 2% S FEHTIE 25.1% ~ 50.0%;9 2% , R FEHLE 50.1% ~ 100.0%.

2.4 i A e

FEVU AR LML B2 BEAEYIE 5T BT 2022 45041
A8 X Sl it T o iR (R e T 39°C ) S5 v, 48T
o U 5 A Ab R 24 b AST AT RE SRR F R 498 (4

S22k 30.04% , AT 4ESE %N 46.91% , BLAE 8111
M 45 SN 69.22% , AN 45 52 %k 80.05% (3 3),
i R SRR 3 e

*®3 EMLSIIHERELE

i 4 E AL P 24 h
i TR A5 19
BT (% XA /9%
HAR 8111 R6.47 02 e
F Al 498 (AN 44kt iR ) 64.03 30.04 46.91

T AN, 92 = IR TE AL B 24 h 550 / IE R R IELE 03 x 100% . KRR = 15 5 Pbr v (R TRAGEE 24 h) < 1 9%, i g T A
REESEAE=90%3 3 Y, 90%> Tt i AR X 259238 = 809% 35 94, 80%> T i AR X 45 553 = 70% 37 2, 70%> Tif i i AH XS 2552 % =

60%;9 2, it E IR AHXT 45 52 <60%
3 B 8111 FFEXRM
BAL 8111 21 2021 H2PU ) 1[4 7K Fei iR 2 [X 3

R (3 4), FH =5 8 791.05 kg/hm?, H 3 BB A
It 2115 377 4.68% ., 2022 241, HAL 8111 “F-34y7~

it 8 681.55 kg/hm?, LUXT B AL 2115 377 5.16%.
2 ARSI AT 277 i 8 736.30 kg/hm?, [
SRR AL 2115 #4577 4.92% ., 2022 4EZ 004 771K,
B 3% A2 e 8 871.75 kg/hm?, X BREL A
2115 147 6.07%.
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x4 TSI HFERN
IG5 S = i /(kg/hm?) e RS = /9
2021 4E X IR 8791.05 4.68
2022 4E X IR 8 681.55 5.16
2 4Ry 8736.30 4.92
2022 HEAE R 8871.75 6.07

B EFL 2115,
4 HE 8111 HIZHAES

4.1 IEAHER

B 8111 I& EAEDU) A4 R 800 m LR f1-F-
0 Fr g b DX Rl OR3P AR 25 ) #0100 2 AR
FIZE 4 A BAE, FARRE R e 2 S ORAS e A
HF4500 12 CUAERRERHEF . FEFHiieh 12 ~
24 h, HZ W REZ557)12Fh 8 ~ 12 h, HIE /KL
36 ~ 48 h, RFEG JE T 5, PRI 2 &R IR RATK
P b B 380 10 7 R b B LR AR . ECAR 8111 7K FH b
e B A B AR 2R 4 120 ~ 150 kg/hm?,
SRR A FERN 12 ~ 15 kg/hm?; HUBRBSEE X
HRBefb A - MUK R TR, B R
PN YIRS, 24 R PN IR R A 35 CC R, v e T
IR B B Lk R TR
42 JeHER

Bl 2 F R0 S R LR DA B R T, b
BIRAS SHKARER A RE . S IRFRESE 15 C LU
FIFRBEARM B AR IR HIE 6 mELAY . R
FEAEARETE AT T+ (40 cm+20 em) x 20 em, A7 2 £k, §fi
PRI — 3, 7 T LA E I RNERL
4.3 JEKAEEL
4.3.1 P At . FEIESE KRS A P R E L AR
itz — AL R B G . fheE R
BT 398 FH P85 i TR AR, MR A 1 K S R, —
e v S5 HE 2 B 4B % 120 ~ 150 kg/hm?, & (N) |
BE(P,05) B (K,0) i iRy 2.0 2 1.0 = 1.5, &K
e BRI E R 6 1 2 0 2 FEATHEAE , B E— A4
VESEAEHEF , B AE S AR B EE N 6+ 4, HR 40 bk
JIELEE A T s, - it P R AR A e R . 4%
BENRAERSAR)T 7 ~ 10 d WA, R AOAESR T ZEmk
It L BB A A R AR it
432 Koy ESCGER, MBS GOKIEL KZE 2 ~
3 em, FERLET 173 2247 8T K A i 288 | A
IR . R GG, FERRE AR WIE], T4

ST | 2 e I Ryl e SR P A /K TR IR, At B 30 L
MRV N . R SRR EIGE B U AL 80%
sk G FET 785 37 A e 1 003 24 G T, LA 5
o ATE ) .
4.4 JRHBHG

I3 B IR U R WE R E ZEA BRI B JE I
FE_FAERK A ZE TR i TR R I T GRS AR B AT
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Breeding and Application of Medium Geng Glutinous Rice Variety
Huigengnuo 903 with High Yield and Quality

HAO Qixian, ZHOU Kunneng, YUN Peng, ZHANG Caijuan, XIA Jiafa, LI Zefu
(Anhui Province Key Laboratory of Rice Germplasm Innovation and Molecular Improvement / Rice Research Institute, Anhui
Academy of Agricultural Sciences, Hefei 230031, China)

Abstract: Huigengnuo 903 is a new high-yield and high-quality medium geng glutinous rice variety developed by the Rice Research
Institute of Anhui Academy of Agricultural Sciences. It was bred through multi-generational pedigree selection from a cross between
Ning 1093 (a medium-Japonica intermediate material from Jiangsu Province) as the maternal parent and Zhennuo 19 (a high-yielding,
high-quality, disease-resistant glutinous rice variety) as the paternal parent. This variety has outstanding characteristics of high and
stable yield potential, high quality, ideal plant architecture, strong lodging resistance, and excellent maturity performance at late growth
stages. In the Anhui provincial regional rice trials during 2019-2020, the average yield of Huigengnuo 903 was 700.4 kg/667 m?. Its
grain quality met or exceeded the Grade 3 standards of Edible Rice Variety Quality (NY/T 593-2013). The variety showed moderate
susceptibility to rice blast and bacterial blight, and was susceptible to rice false smut. It was approved by Anhui Crop Variety Approval
Committee (Approval number: Wanshendao 20221093) in 2022. It is suitable for cultivation as single-season medium geng rice variety
in Anhui Province and adjacent ecological zones. This paper elaborates on the breeding process, characteristics, and key cultivation
techniques of Huigengnuo 903, aiming to provide references for its large-scale popularization and application.

Key Words: Glutinous rice; Huigengnuo 903; Breeding; Characteristics; Cultivation technique
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Breeding and Cultivation Techniques of New Three—line Hybrid Rice
Variety Yiyou 8111 with High Quality, High Yield and
High—-temperature Resistance

CHEN Jiabin, ZHANG Ying, HE Bing, JIANG Fanghong, HAN Dong, LI Hengjin, ZHAN Yinghong,
ZHAO Deming, WANG Feng, WU Xianghong, ZHANG Jie, JIANG Qingshan
(Yibin Academy of Agricultural Sciences, Yibin 644600, China)

Abstract: Yiyou 8111 is a new high-quality high-yield and high-temperature resistance late maturity three-line hybrid rice variety, which
bred by Yibin Academy of Agricultural Sciences through sterile line Yixiang 1A and restorer line Yihui 8111. The average yield of this
variety in the regional trial was 8 736.30 kg/hm?, which increased by 4.92% compared with the control variety Yixiangyou 2115. The rice
quality reached level 2 of Edible Rice Variety Quality (NY/T 593-2013). The high temperature resistance grade was level 3. It was approved
as a new rice variety by Sichuan Province in February 2025 (Approval number: Chuanshendao 20240011). It is suitable for cultivation in flat
and hilly areas with an altitude of less than 800 meters in Sichuan Province (excluding the Panxi Ecological Zone).

Key Words: Yixiang 1A; Yihui 8111; Yiyou 8111; Breeding
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TR 54 5 2014 AES N R4 10—, iR
BEHLIX A, B 3 K, /DX HIF 4 m*(2m x 2 m),
8 #TIX , 4THE 025 m, 35 25 Ji ki /667 m*, N T AT
TR 2645 520162017 420 & Fe R R | it
Bk FBENLIX A1 HES) , B 3 Wk, /NX T 10 m?
(2.5 mx4.0m),10 {7 X, 471 0.25 m, #& &
25 J7KL 1667 m?, /NXAEFFE 1500 Ko N T BLIFAR
FF 2545 ;2018—2020 S H e M 75 BR b P X a3k
55, ISR AE 5 AN R AR A8 XS AT, ikl e
W g — St 22 0, KSR REMLIX 41 HEF ,
23, /MXIFR 12 m*(3 m x4 m), 12 171X, f70E
0.25 m, &t 30 J7 ~ 35 JikL 1667 m>, N T BT V478
FFAHE ;2021 4E S0 H pa MM 5 BR S Rl A 705
2022 SEFFIR Z s AN, SEGE B FRIT

2006 4 H 15 x®EH 25

2007 4 Fl]

2008 4f: Fi TR

2009 4 F{ e LR

2010 4F £ e

2011 4 és PERRAT

2013—2014 4 %ﬁﬁ%%ilﬁm

2016—2017 4 Eﬁ?ﬁéﬂj%\ He AR

2018—2020 4 Eﬁn“j’i@trﬁd‘l‘l?%ﬁﬁﬁ DX
2021 4 JFrT'aeif)‘l‘ll TR Z A
2024 4 ﬁﬁﬁiﬂkﬁﬁ%ﬁﬂtigw’ﬁ%ﬁﬁﬁﬁﬁz

E1 SHREMES 12 S(ERS 0628)iAF RiLE

12 5 E I TR v b, M€ i, ]
IRz PR B P AL i A E IS T e A bt

2 HE 12 SRS

H R2SEEMNE, AT 111~ 116 d, 4114
PSIERYANG SR S W L S £ 7 NA BB N £ Sy ey L
5 AR LS , Al FPRL T s BR T 99.7 em, ZEAT
R RELAN A, Al o) 1, RS B AR AR AR K
5 KR, Zm KA, AL B 6.0 em
LA FERIEL 41 hr / BEAE A RRRL i 1.88 ¢ £,
TR 42.2 ¢ AiA  APRLE A G EDE 5T, 1R

Krge: T 12 S APREE s & i (it /34, R IR
10.85% JEN & B 55.41% JHEBR o i 0.41% . B -
M 6.03% FEFPHLEE 15 &2 8.84% . nI Vi A
T 6.80% KRS 947% PRk S
70.60% JFRIELEELFYE S 39.70% . 22+ FE ROV RE
BEAEYIORAP IS rpiiE e 1 . 1 12 Shidss
LU FETAR I BRSBTS, HE
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ot FHsH

12 S0 AR B 75, I i 52, 2 R
PEARDE KL, MR SHREIIS 5 ol B 2R By

3 HE 12 5=&XRH
3.1 ARG %EERE
311 SERGH%EERE ., HE 12 5T 2013 4%

Jingh 2 (FlO 2583088 — (% 1), 7E 14 S &
JEEE 5 L, /NXAEBHT A i 390.2 ke/667 n?, LU
35 (CK)HE™ 1.7%, b H T 2 5 (CK)¥E™ 4.5%

312 BRGEERR—. HE 1257 2014 4
S 2 R 2858 56— (% 2) 78 16 M R

HRER 2 B, AN EIT G 7 347.2 ke/667 m?, 3
FETF 3 5 (CK )™ 5.0% , 5155 2 5 (CK,) H7
23.7%,
32 ARCGE) AL

H 2 3 T 41,2016 4 4 R I 2 0 &
(F)15 4>, 20 512 0229-1.0330, H# 2 5 (CK,).
0452.0201.0446 .0349-1.0547.0538.0414 . H ¥ 12
5 B 3 5(CK,).0526.0325.0541, i 12 5/)
K44 7 i 365.4 kg/667 m?, LHERT 3 5 (CK,)
B 0.6%, lWHE 2 5 (CK)W™ 7.6% 387 4,
FE 15 DS R (D RS 11 47,

®1 2013 FEFERMA (M) EERR(Z)FEER
= () 2 m?/hX T g Bk k) ek KRR
I i m kg kg (kg/667 m?) CK, CK,
0656 0.80 0.85 0.95 2.60 0.87 290.1 -24.4 223 12
0513 1.90 1.00 0.95 3.85 1.28 426.9 11.3 143 3
7 3 5 (CK)) 0.95 1.10 1.40 3.45 1.15 3835 — 2.7 6
0452 1.85 1.30 1.30 445 1.48 493.6 28.7 322 1
#H12% 1.10 1.25 115 3.50 1.17 390.2 1.7 45 5
0526 0.85 0.95 0.85 2.65 0.88 2935 -235 214 11
0414 135 1.50 1.40 425 142 473.6 235 26.8 2
0542 1.30 1.45 0.95 3.70 123 410.2 7.0 9.8 4
0404 0.75 0.80 0.85 2.40 0.80 266.8 -30.4 -286 14
0532 0.90 0.60 1.00 2.50 0.83 276.8 -27.8 -259 13
0547 1.25 0.50 1.35 3.10 1.03 3435 -10.4 -8.0 9
2 5(CK,) 1.45 1.15 0.75 335 1.12 3735 -2.6 — 7
0562 1.20 1.15 0.85 3.20 1.07 356.8 -7.0 -45 8
0505 0.90 1.15 0.65 2.70 0.90 300.2 —21.7 -19.6 10
F2 204 EFERMER (M) ETRARE (—)~2ER
=6 2 m? /N g R, PR BiAa, KR % -
I ] m kg kg (kg/667 m?) CK, CK,

0553 1.70 1.50 1.90 5.10 1.70 283.4 -14.3 1.0 8
0414 1.75 2.50 2.60 6.85 2.28 380.6 15.1 356 1
# 3 5(CK)) 1.70 1.70 2.55 5.95 1.98 330.6 — 17.8 4
0510 1.75 1.50 235 5.60 1.87 311.1 -5.9 10.9 5
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(8:4)
=6 2 m? NP g BUH PR prarems WOmERe
I ] m kg kg (kg/667 m?) CK, CK,
0429 1.25 2.25 1.75 5.25 1.75 291.7 -11.8 4.0 7
0513 1.55 1.55 1.80 4.90 1.63 272.2 -17.7 -3.0 10
0542 1.60 2.35 1.50 5.45 1.82 302.8 -8.4 7.9 6
0325 1.85 1.35 1.90 5.10 1.70 2834 -14.3 1.0 8
HR5 1.55 2.50 2.20 6.25 2.08 347.2 5.0 23.7 2
0562 1.95 2.25 1.25 5.45 1.82 302.8 -8.4 7.9 6
0201-1 1.85 1.10 1.95 4.90 1.63 272.2 -17.6 -3.0 10
0547 2.20 1.35 1.90 5.45 1.82 302.8 -8.4 7.9 6
0505 1.60 1.50 1.80 4.90 1.63 272.2 -17.7 -3.0 10
F 2 5(CKy) 1.85 1.45 1.75 5.05 1.68 280.6 -15.1 — 9
%3 2016 FBERRR (M) LR BFBER REER

=R 10w X0 /(kg)  gp gy BECKED™ 1% ety bkes/ BEC/ RRORORC/ ORIV
Mk P (kg/667m?) ok, Kk, & d em  em  CR/FE) /g
0229-1 18.10 6.03 402.0 10.6 1.7 6 113 101.1 6.1 42.7 53.8
0330 18.58 6.19 412.7 13.6 4.4 3 112 94.2 6.7 50.7 48.4
H 2 5(CK,) 16.35 5.45 363.4 — -8.1 12 111 93.5 6.0 447 47.5
0452 18.15 6.05 403.4 11.0 2.0 5 111 104.2 6.1 42.7 49.9
0201 19.05 6.35 423.4 16.5 7.1 2 110 97.3 55 42.0 46.6
0446 16.55 5.52 368.0 1.3 -6.9 10 116 82.6 6.7 40.3 58.0
0349-1 19.40 6.47 431.4 18.7 9.1 1 113 78.8 7.0 44.0 51.5
0547 14.45 4.82 321.3 -11.6 -18.7 14 115 81.2 5.8 38.7 51.4
0538 15.65 5.22 348.0 -4.2 -12.0 13 114 83.2 6.7 41.0 49.2
0414 17.46 5.82 388.0 6.8 -19 8 111 94.0 5.4 59.0 41.7
H125 16.45 5.48 365.4 0.6 -7.6 11 113 100.9 6.4 41.3 51.6
H 35(CK)) 17.80 5.93 395.4 8.8 — 7 112 102.9 5.6 36.0 48.3
0526 18.40 6.13 408.7 12.5 3.4 4 114 104.5 6.0 39.7 48.0
0325 17.13 5.71 380.7 4.8 -3.7 9 113 102.3 6.3 44.0 51.9
0541 18.10 6.03 402.0 10.6 1.7 6 111 102.0 59 48.3 52.2

H & 4 AT, 2017 4F ah & il 20k & 0510, H# 12 S/NXPEHTG 7 i 245.1 ke/667 m?,
(P18 4>, 5l 0548  H i 12 %5 .0325 . ' 25 FERER 3 5 (CKD)I = 5.3%, L HE 2 5 (CK,)
(CK;) 0429 ,0541,0452 ,0730 ,0526 ,0770 , 0330 , 77 11.0% , 76 18 ik b & (B ) H Jm 25 94 o
0560.0349-1.0562.0611, 3 5 (CK,).0201,
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F4 2017 EERMA (M) L RARTBER REWEK

2 ) 100 N Akg)  yropongy ) BCKI % o gy ks K RRIEC TRUT R
Bk ey (ke/667m?) CK, CK, ") d cm em CRi/f) /g
0548 11.24 3.75 249.8 73 13.1 6 107 731 6.1 417 38.4
125 11.03 3.68 245.1 53 11.0 9 108 915 6.1 36.2 35.4
0325 10.16 3.39 225.8 -3.0 22 17 107 849 54 36.6 37.6
#H25(CK,) 1047 3.49 232.7 — 53 14 106 771 6.1 427 34.3
0429 10.78 3.59 239.6 3.0 85 10 108 897 6.0 38.8 36.3
0541 10.45 3.48 2322 -0.2 51 15 109 840 62 38.3 38.2
0452 10.35 3.45 230.0 -12 41 16 108 856 57 416 34.6
0730 11.72 391 260.5 11.9 17.9 4 110 774 66 453 38.2
0526 11.21 3.74 249.1 7.0 12.8 7 111 845 64 49.6 35.2
0770 10.61 3.54 235.8 1.3 6.7 11 108 868 6.0 37.3 36.1
0330 10.52 351 233.8 0.5 58 13 110 809 63 46.8 35.9
0560 11.34 3.78 252.0 8.3 14.1 5 109 911 54 36.3 36.8
0349-1 12.08 4.03 268.5 15.4 21.5 1 107 701 6.1 429 36.2
0562 11.98 3.99 266.2 14.4 20.5 2 104 820 58 35.6 35.4
0611 10.67 3.56 237.1 1.9 7312 107 756 6.6 46.8 35.8
#H 35(CK,) 9.94 3.31 220.9 -5.1 — 18 107 915 58 27.7 36.6
0201 11.14 371 247.6 6.4 12.1 8 106 836 6.0 37.5 32.4
0510 11.41 3.80 266.2 14.4 20.5 3 112 769 6.1 425 40.4

3.3 HEMEBRX AL

2018—2020 FEZ M HF M HER XIS, Sk
i A& (FD7 A, 20 5 & 0560.0349-1, 5 3 5
(CK,).0730,0429 JtH ¥ (CK,) . HE 12 5. {5
WEAE T B O A 1A AL B 2= 0F 58 r & VR T R
2 SRR I ELR A S 8 MR I TR B OC
FAR A 5L e BOR HBUR B 23 B i /R
BERS 5 AR AE S I T R FH ALK 20
HEF, A 3 R, /NK AL 12 m2 (3 mx 4 m), 12 47
X, TR 0.25 m, #3535 J1 R /667 m?, /NX R Ff
6 300 H7, BE THE IR 525 0, N T RIFIATEAF5545% .

FHE 5 A1, 2018 4FEAE 5 SR IR , 4 A5y
7, PN LB 80.0%, HE 12 ST AR
264.4 kg/667 m?, LT 3 5 (CK)IE™ 12.0%, it
HH(CK)I™ 26.5% , JES5 R CFDAE 114,

2019 4EAE 5 S UGRIE 5 AL 3G AL

B2h 100.0% T 12 5 P57 5t 286.0 keg/667 n?,
FLEETF 3 5 (CK)ME 7™ 16.8% , o JH: HLHE (CK,) 34 7
18.9%, JEZ ik 2 ()5 2 7.

2020 4EAE 5 g IR L5 SR 3 A L
BI2h 100.0% T 12 5 P57 5t 298.6 keg/667 n?,
FERET 3 5 (CK)IE™ 12.1%, H it B8 (CK,) 14 7
13.4%, JEZ3000 2 (RS 1400

54 3 4F 15 MUGRIRZE R, 14 SRS 1
JHHIR 93.3%. 3 AR F-IHTE 77 i 283.0 ke/667 m?2,
FLEETF 3 5 (CK)ME 7 13.6% , i HLBE (CK,) 34 7
19.6%,)%'%1&5%?(%)% 1o

W 2R T 2 TR T v R e T
H 12 58K, FrovEmar, i &R x s BEAE T
25 KB S ZRBARRT /N B2 P i R4
JE—ANHE T T BOR L R R ETIR AL BOR
R IEEAE A A
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£ 5 2018—2020 FHEMERMMRIFIXIEHS 12 SFFE2%it
. =V FOXT BRI 7 /% By Ee ) /
527 B 5 A X )
(kg/667 m*) H35(CK) fi ¥ (CK,) %
2018 295.6 19.7 10.5
2019 478.9 16.8 17.7
1 BIETHTER
2020 502.6 12.0 7.6
Sy 4257 16.2 11.9
2018 183.2 -0.8 13.1
i o 2019 240.0 9.9 21.2
2 RUIEEN P/
2020 197.7 44 14.1
S 207.0 45 16.1
2018 277.8 11.1 21.9
o 2019 209.5 15.3 25.0
3 I T ELAE A
2020 276.1 21.2 8.0
Sk
Sy 2545 15.9 18.3 315 “j‘“‘qjj
14 Ry 3
2018 277.8 11.1 14.3 Y 93.3%
2019 237.0 37.6 18.5
4 g BARHE R
2020 250.0 18.4 25.0
S 255.0 22.4 19.3
2018 287.8 18.8 72.6
. 2019 264.5 4.4 122
5 TR ELAL AT
2020 266.7 44 12.2
Sy 273.0 9.2 32.3
2018 444 264.4 12.0 26.5
2019 4E-4 286.0 16.8 18.9
2020 414 298.6 12.1 134
3 4R 283.0 13.6 19.6

3.4 2021 A H M E R R AR =R

2021 S H w5 BR A A A s, 1
EAETRINE S HER ., EnMAERRESES
b e BREAE T ZEAT I T B O AR A (3%
L HL BRI S AT S AR R AR A XS A T, 3
W AN S, B T AR 333.3 m2, B3 B 55 AR A Y
Az P T A FH T A5 B 72 T 24 K FH KO-

& 6 AlHL A TETT RIng 2 ENTr &
i 242.2 ke/667 m2, B H T 4 5 (CK) ™ 11.1%; &
R TERE 2 /MY E 77 & 277.0 kg/667 m?, 1
T 4 5 (CKH™ 30.0%; 5 Jg L ARHAH TR &
7R 361.0 keg/667 m?, B H T 4 5 (CK)HE ™ 57.0%;
I IO R & 77 1218.0 ke/667 m?, #H

H 4 5 (CK)HE™ 4.3% ; 1238 EL o Z 42 Hg 5 A e
£ 7 344.4 ke/667 m?, BT 45 (CK) g™
63.5%. LEAIRIRLET, SN 5 ARG = 1
HA R 100.0% . 5 3 F-377 5 288.5 ke/667 m?, 45
T 4 5 (CK)HE™ 33.5%,

35 AR

=R 7,2022 4 i H R M AL B =B T 4 —
PEALFP T, 76 H m M ] Az SR XORJE Rl T
12 SHEMHR 0.50 hm?, F-377 15 250.2 ke/667 m?,
B B 7 16.3% o Mo Il TR B R i R A
0.07 hm?, 77 & 265.0 kg/667 m?, B4 H 4 51
77 16 kg/667 m?, 8 Ky 6.4% 5 1% B H R 1 Fp A
0.07 hm?, 7= & 248.2 ke/667 m?, B X M H H4 5
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A2 s

A= 56.7 kg/667 m?, B K 29.6% 5 B ] H 7R J0 Ff
8 0.07 hm?, 7= & 274.7 ke/667 m?, L3 BEH 5 4 5
HEIR A 15.9% 5 52 BORJEFIAE 0.07 hm?, )7 5
2714 kg/667 m? BN HEH T 4 548 56.4 kg/667 m?,
HEE R 26.2% 5 SAETTRINE 2 B8R H R M AR
FFA 50 B e o s JE AP AE 0.15 hm?, P34 5
216.7 kg/667 m*, X R 4 SH57™ 14.7 kg/667 m?,
W R 7.3 % 5 B il BORJERIAE 0.07 hm?, )7 4t
225.0 kg/667 m?, X R 4 5157 25 ke/667 m?,
HEIE R 12.5%

HH 2 8 AR, 2023 475 H R M AS ] AR 25 X R
JUFPAE 4.74 hm?, Horp IGTE B HH 12 SoR3uFE

173 hi?, 44977 ik 274.0 kef667 m?, 45 He il = it 14
77 82.7% , Fort FERHT=HEN 150 kg/667 m?, T ; %
WEH 12 SRR 0.47 hm?, F 3 7=
238.0 kg/667 m?, BEELAMl 77 HE 1S 77 58.7% s [ B AT
12 BIRIEAIME 0.47 hm?, 37 223.7 keg/667
BIERh - HEE P 49.1%; 58 BH T 12 S/Riuffiia
0.80 hn?, -4 5 260.0 ke/667 m?, %58 KLt 4 7
73.3%; AAET B 12 S/R TR 0.60 hm?, - 257
1t 243.7 ke/667 m®, BRI 62.5%; Tkt £ H
12 BIRVEAME 0.67 hm?, F-177 5 249.0 ke/667
BEERH T B 66.0%

%6 2021 FHENERFRR ()L HRER

& 1(kg/667 m*)
TR L BT 1% B4y a5 LA 1%
H12E #H 4 5(CK)
G 2422 218.0 11.1
I=REIF= 277.0 213.1 30.0 -
HJg R 361.0 230.0 57.0 , Fﬂl-; ttfﬁu ; ]0(’)‘0%
[iipiE =Y 218.0 209.0 43
AL 344.4 210.6 63.5
T 288.5 216.1 33.5
F7 202 FHENBERIRREHE 12 SEFRET24 R
P TR A TEFH / hm? 7t /(kg/667 m?) BOYHAMRE SRS 4 S 1%
1 I 7L 0.07 265.0 6.4
2 TR R 0.07 248.2 29.6
3 PEREIEA 0.07 274.7 15.9
4 HJg R 0.07 271.4 26.2
5 G 0.15 216.7 7.3
6 figk il B 0.07 225.0 12.5
Ty 0.08 250.2 16.3
*8 20 FEHEAMNERFTMREEST 12 SE-T L EER
P TR A 16X /hm? 7t /(kg/667 m?) BOY IR 347 1%
1 i 2 £ 1.73 274.0 82.7
2 EEBE 0.47 238.0 58.7
3 PEREIEA 0.47 223.7 49.1
4 HgE 0.80 260.0 733
5 AT 0.60 243.7 62.5
6 ki B 0.67 249.0 66.0
S 0.79 248.1 65.4

* ;Y Bl 55 150 kg/667 m?,
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ot FHsH

4 HE 12 SEEMEK

2 KRS 22 S AR, B E 12 5
HAETEER 2 400 ~ 3 200 m (175 B RIAR XA Rk

5 HE 2 SREEARER

51 SHRAE

PE R ARSI, B A M He & AR BT
1, Rt m AR S SRR R R W& HAE
Yo e A, HREEA IR EL : —2
W IR HEAER, DR SR TR A KA
25, e A, PR T R el R AE S 2% T
DAL X S &t
5.2 Bl

it 4 2 HE 2 000 ~ 3 000 ke/667 m?, B iR — 4k
7.5 kg/667 m? JRZ 5 kg/667 m? VEJFENE— R A ;
il /A GENE -7 B IR — 4% 15 ~ 20 ke/667 m* IR
% 10 kg/667 m*,N 5 P,Os Bt b A 12 (0.9 ~ 1.1)
PN
5.3 EWIER

F 12 S8 H AR IR 2 400 ~ 3 200 m BT AR
FhAE X PP, & B 3 A FRIZE 4 A,
54 AHEH
FH 12 SERRHELL 30 J7 ~ 35 JTkE /667 m® Ky

B, BIE & 13.0 ~ 15.2 kg/667 m>, TIEIE 4t , 544%
PR AT W T B R TR, R 2 g FRR
5.5 H[E)GEHE

T R () 28 B R A A, N TR R i
TP NTAS EBREE, 4 58 5R)2E B S 2 s, il
TR A A B3 T[] 2% R R M e A7 o, AR R 7 ik
FHGE BRI BR AR, 72 BR 3—4 1, S /667 m?
A [ (B 3 =R ) X 7K 15 keg/667 m? HE4T H [8]

W5 55 )7 o3 [ P 5, Pl 5 0% 75 (kR B i ) T & il
FABT IG5
5.6 EmHIR

KM E A TR AT . MUK - F5
B RARZE M AR Rehr AR R SR BB A Wi B B B i
Wedl, 2) AT IER 15 70% A 1 AR AR 25 7 i
o, FPRLEL A R OE H A €003 FLAR B R 2R i
H], 4T R O A5 o, IR R T TR R &
JAE
5.7 MikimEig

NTWGRIG S ~7 d Te BB 82 B, 5k
3R < 13%HF Ao HUIR G X B AN T4 1)
KBS AT Bt IS T 3 , 7K o0 1 B < 13% BT Ao

SR

[1] XA AR, A0, IR B AR 1| 5 F
)] RO RL=,2025,4(6):520-523.

2] R4 DN RN E S HEAERERMES 14
H5RA 15 MERA P 280 7] 3 BRI R,
2024,57(21): 4192-4205.

[3] SRHERE AT 2 M 75, 45, RO TR JR M R AL
e 122 55 [J/OL). A R4 42,2025:1-10 (2025-06-09)
[2025-07-23]. hitps://doi.org/10.20048/].cnki.issn.1003-0174.
001155.

[4] JH o 4w, 5 [ V-, 45 TR e S8 B X S e S0 4 7 B
“34147iERGATR()). FER AL FLE,2024,3(4):359-363.

[5] 5K ICIC 12545, | 4 R 46 FiRist i 2 AE v LR Z MR
5 SSR ARIE I SIS AT[T]. Wil A4l 24 47,2024,36(9):

1977-1989.

614l WIRH LA @45 PR SRS 7=
AR R A B2 R BT RE S A SRE,2025.42
(3): 28-34.
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Ganging No.12, A New Variety of Highland Barley for Both
Grain and Forage

WANG Guoping?, ZHOU Xirong*, XU Dongli*, GUO Jianwei*, ZHOU Zhizhi?, ZHANG Yulong?,
YANG Xiaowei‘, ZHANG Zhongguang', HU Zaiging*, ZHU Jun?, LIU Meijin*
(1.Gannan Tibetan Autonomous Prefecture Agricultural Science Research Institute, Hezuo 747000, China; 2. Lintan Seed Work
Station, Lintan 747500, China; 3. Xiahe Agricultural Technology Extension Station, Xiahe 747100, China; 4. Agricultural and Rural
Comprehensive Service Center of Sangba Township, Diebu County, Diebu 747400, China)

Abstract: The ecological environment in the Qinghai Tibet Plateau region is complex and varied, and the vegetation is fragile, making
restoration difficult. However, the development base of animal husbandry in the region is relatively large, and natural vegetation cannot
meet the feeding needs of cattle and sheep. As an advantageous characteristic crop in the region, highland barley can meet the supply
of cattle and sheep forage during the snow-capped season through straw flexible fermentation. Moreover, the variety of highland barley
that can be used for both food and forage is increasingly favored by farmers and herdsmen, and the demand is constantly increasing.
Ganging No.12, a new variety of highland barley, is a dual-purpose variety for both grain and forage. It has a growth period of 111~116
days, a plant height of 99.7 cm, a full heading habit, an upright spike neck, a spike length of 6.0 cm, 41.0 grains per spike, a spike-grain
weight of 1.88 g, a thousand-grain weight of about 42.2 g, yellow and oval shaped grains, and is cold and drought resistant. The grain
protein content is 10.85%, starch content is 55.41%, lysine content is 0.41%, and B -glucan content is 6.03%. The crude protein
content of straw is 8.84%, soluble sugar is 6.80%, lignin is 9.47%, neutral detergent fiber is 70.6%, and acidic detergent fiber is 39.7%.
The breeding of this variety can further lay the foundation for the supply and demand of grain and forage in the agricultural pastoral
transitional zone of Gannan and surrounding areas.

Key Words: Highland barley; Dual use of grain and forage; New variety; Ganging No.12; Breeding

x

“RETH, ANBR"—I2 2025 £F£ERBREELAE

2025 4% 10 H 16 H SR 45 MEFAR S H (World Food Day) , A5 R & S 0L ZH 21 (FAO)
P E IR S R E N TR FIMBEZFER, RE1RIAISELF AR (Hand in Hand for Better
Foods and a Better Future ), [, FE 2025 £4ERELZL2EERE (10 A 13 HE 10 A 19 H )& FE
EARG AN IS , FEC AN, ANAET, P EESGTE S T b E AR K, B E R
TR GEEA Jm) AR AR BB BB B | = SRR 3 A e A R AN REBU
L2 TG TR A B E R A AN 25, 2347 1 KGR SOl 27\
AR ARMREE AA AR, A A 1 e DR T B s ) R 2 R 22 1) e R (R R )
IFEA BRI R KM, M eEEEENS, WFR ERZ05% 4 - i - Bag9uk
NS, 25 M S8 TR PR ECE R R SRR TR T - T - B - R
GHRBN L b+ N RE BE SRR . A 31 AN (X Tl FA TSI, R i
CREZ AR MR L L, il 2 R L RN, BIER 1R I - i i
MEHAL 2 REE W 2252 MMAs 2 H #1730,

R H RIS EARE SR T 1979 4F507, A 1981 4, B4AELE 10 H 16 HZ2 74 &
8. X— H MR 288 H (1945 4 10 A 16 H) o HAZ 1 50T 20 el 70 4 48k
AL, YIS SRR S B TR R 55 20, VR AN DR L 20w BEOGHE . A
WEHESZE T ERE SR E 2R, W NAS SR T 20 —— kR aRRE
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Breeding and Cultivation Points of New Grain and Forage Quinoa
Variety Mengkeli No.1

LYU Ersuo, LIU Jinchuan, MA Yu, LIU Juan, ZHAO Xuanwei, YE Jun, WU Xiaohua
(Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences, Hohhot 010031, China)

Abstract: Mengkeli No.1 is a new grain-forage quinoa cultivar which was bred by Institute of Crop Science of Inner Mongolia
Academy of Agricultural and Animal Husbandry Sciences through pedigree method and orthoselection. In March 2025, it obtained the
certificate of grass variety approval in Inner Mongolia Autonomous Region (Number: Mengshen -143-2024). It has many branches,
high the fresh grass yield and hay yield. In the production test, the average fresh grass yield, hay yield and seed yield were significantly
different from those of the CK. The average fresh grass yield was 62 168.59 kg/hm?, the average hay yield was 16 528.32 kg/hm? and
the average seed yield was 3 287.62 kg/hm? It has the characteristics of dwarf, lodging resistance, early maturity and disease
resistance. It is suitable for spring planting in Hohhot, Baotou, Ulangab, Chifeng and neighboring provinces with similar climate in
Inner Mongolia.

Key Words: Quinoa; New variety; Mengkeli No.1; Breeding
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