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Effects of Fenlong Tillage on Agronomic Traits, Photosynthetic
Characteristics and Yield of Wheat in Jiangsu Coastal Saline—alkali
Cultivated Land

SUN Guoli*, XUE Ziyan? HE Sunan', CHEN Huanyu', YU Kai*, HE Tingting', ZHU Xiaomei', DONG Jing',
XING Jincheng*
(1. Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng 224002, China;
2. Huaiyin Institute of Technology, Huaiyin 223003, China)

Abstract: To investigate the yield-promoting potential of Fenlong tillage in wheat production within saline-alkali soils of Jiangsu
Province, a field experiment was carried out with three tillage regimes: no-tillage (NT), rotary tillage at 20 cm depth (RT), and Fenlong
tillage at 40 cm depth (FT). The results showed that, compared with NT and RT, FT significantly improved soil nutrient retention
capacity, with total nitrogen content increased by 37.86% and 16.39%, total phosphorus by 3.70% and 2.75%, total potassium by
2.86% and 2.49%, and soil organic matter by 20.64% and 7.61%, respectively. FT notably increased wheat plant height, stem diameter,
SPAD values and leaf area across all growth stages, while substantially boosting dry matter accumulation in all plant organs.
Specifically, root dry matter mass under FT was 164.62% and 86.96% higher than that under NT and RT, respectively. Moreover, FT
markedly enhanced the photosynthetic physiological performance of wheat leaves: intercellular CO, concentration (C) was elevated by
14.91% and 11.06%, transpiration rate (T;) by 154.65% and 70.92%, and stomatal conductance (G,) by 254.18% and 87.09% relative
to NT and RT, respectively. Additionally, wheat grain yield under FT increased significantly by 44.02% and 20.19% compared with
NT and RT, and a significant positive correlation was observed among grain yield, dry matter accumulation and photosynthetic
parameters. Therefore, Fenlong tillage can be recommended as an effective practice to improve wheat yield and quality in the coastal
saline-alkali farmlands of Jiangsu Province.

Key Words: Fenlong tillage; Dry matter accumulation; Photosynthetic rate; Yield
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2.8 fFPAAT

MG EFE, AFE SRS T RIEA—,
b2 G102 A X A b, HE 4 DXOE 4 b ok
PLREEOLT , £ 18123 7 HEik 10 237.5 kg/hm? 1
17094 7= 43k 9 637.5 kg/hm?®, #h 19186 7= & ik
9 487.5 ke/hm?, L IXERA 5 5 7R3k 1T I K SR
T = A (9 465.0 kg/hm?) , Hr P, B IR
(FEK: 7.40 cm) KK (75.00 em) PG T ICHE ARG .
Y2 RN R I $h 2 RYTERE 1 IX R
e, 22 LRI 1 X TR
2.9  HAbPHZR ST

PR TR, DRER T E  RIBGRAE AL
THEE , S5 IR S e D, T WD TR AR, 8
D JE BB AREEA KA N R A 20 ek A
TR T Al e R BUL A ST S, iGN ISR
Tt NE AT FI) TR0 o BE SR, 2T R 0 e Y IE
Bo IR S 7 MG H HEF TR A D RE 45 6 4 Dl
NESEEE T VLI /N d i 7 (12 322.5 kg/hm?) o 75
Hb AR AR B AR R T AR 2t i S i 51
AR THAR ™

3 itig

3.1 B E SRR R A
T/ INAZ Sy BEROR D bR AR ZEATF AR A
PR RS R T S BORECT B AR R b TR
BB, Horp AGE WA AR/ FE 4 H 1A
HORHE KPR R LR HE™" 2 . IEHW AR
1y, LI X K A BRI /N A TEH AR K A F K
3R, TFFEKPUR . FM Al NE 2R E
175 KA W 18K 4 K 460 mm LA B0, R AR X
2024 4 11 H—2025 4F 5 A3LFEK 172.2 mm, HLH
AEREAK (329.5 mm )7V 47.7% ., /N TR K, 2251
NARIHESE “REMNTK?, NEIRERMEA
JE VA R B AR Sl KR
AN Y FEAKAT 1 /N K M e . — SR PN
RAFRTH, 24 H o Fa/NEABERC e
B, WA BT RVE B DRSS . A BUN 4 T HU R0
JI3CHRE , KIOTRBK IR AL 25, GBS N T3
M (CnERARIX 2025 4E5 H 1 H.5 H 5 HEEA T
W) RS Hms Ot AR R T TS —Te =
T R AR YE PR G BUIT R PR T 80, X it
Xl et A R B B URAE T, 2 5 H 8—9 Hik

WA MR K 50 mm 2247, B TR . I B X
G RZE N RERESE, SR SR
3.2 AR 2% R RS P SR

e (A A IX )& HAR 2 A %A EshiEk
Lo, W H B () K PTF, HK R4 H7E 60 mm
IR, SRR B0 1R B R, — 5 Tl
- HERER TR 2 AR FR TG 1 R R S 4
R 5 J5— 7 THIE /K BX R 28 (W85 ) 7K B 1 2R 1 bk
PR . PURSCERIF B 4 (EhE & O HE KPR
SEVENE, AT TR B BB PR T R RS
Bh b X FE A PR B AR A R R g
TEFNRVE . HEAKPTRA G W S5 & KU, an i ]
W RS 5 1 U5 3, 38 = i ) 8 T AR T, AT
HKPUR G KA RS .
3.3 AR AR N LR

T ERAE oy 4 v /N2 I A T IO e
I, FZE /K OE & AR (335 i PR m 3850 ) 25 B
Hahn, Iz s E 3.4.5 H 45 H K AT 50 mm,
Gy 1 W INAZ s LR RURS: , 38 /N A dk v R 2
ANFEESCER: | BT ™ o PR R IR N
Ff= g R B 22 5, 6T 200 a8 5 m R TR S8
2 FAT I KA g AR /N2 K Al A s 5 4% 22 H
KB FHAEZ M. ASFINZ SR KO =11
ANy 0 52 P R i R R 0 — 2
34 A[RIGEME TR e

AR I M IX 27 FAE T FEAR ) 700 Y i1 SRR
Y7 G T PR, P ] DA Y R
e, HEWE 7 A ST S i > DRE > YA > 18
HE > BE W | DEVE sl VAV B UOK BEIE I LE 40 ~
60 mm A EC, AN HEFNRRE

4 HZRERE

4.1 %hie

R GATA Bl b X A A BT 5, 3 L (ER s
S5 DX 2 TN EAECR 27 5, 00 T SR dnl B JA 320
XA/ NZE SEBAR e A BB o TR IR b
R, BT ) AR P T DR SR R
A RF IR 58 1 1 A AR A0 T B 2R A 2 1 X
FETR R B b (R DO mE (B8 ) K + #MIE Ot IR 2 )
FEETE , (2 BERE A 15 70 BESRCTY 0 I I L0 ) %,
PRFI IR 2R RA2 IRk (oK)
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T AR R Akt I R XK Be K, DA ARIAR: 5 o 5 1A
RS KR AR R 709% 00T, i T S INK
THE BB
4.2 B

2024—2025 4FER IR R AU AR T L
WEZZ DXty RS 4 5 o AR T AR
FECRERAEN G, e BB RS MR R
GEIG IR AR R Ak b A E it E S
AT Jy , IR EE DX Sl Al SR IR R T T S5 e T 3R &R
Gt SR AET 15 K m U REE A A, BT AR 2R
5 5 AR B PR AR R N o 2 ORI 5 XU 43 FE AL
il 38 2k AP R R R TG R R R BUOR R
JIE” PUEE IR S , B /N2 R R A R R AR I TE 10% LA
N, SR IA/INZE AR 7 DA RO B YRR B
PEFR ™" B 5, A O B DX SRR £ 48 A R AL IR SR
B

S 3K

(1B 4 ER A R Al 2H 4. 2023 4E5 F 0 el FI 9 4
P4 R W) < 388 Ao 7] P A ¢ 3k G A O /0 450 2R [M/OLL 2 T
2023:1-24[2025-12-28)]. https://doi.org/10.4060/cc7900zh.
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[3] ARBLSL A P2 . A& /INZZ T K U A ol A
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[4] BeBNIATHE ZE )45, SR /N 7 b R oA R IR 25
R 00 RS 48043 BT (D). T 5 i Xl B9F 5%,2019,37 (3):
117-122.

[5] XUTH SRR FHAT 2% 22 575, 45 T IRASE o0l A [ 28 g /N A
JoT e RN i S IR )], 2225 E )54k ,2011,31(6):1116-
1122.

(6] 5%  Hh iz a5 LA, AR K A BT 3 Al /N2
19 775 K b BT A S A (D], 5 b X0l BF 5,2013,31(5):
42-47.

[7] G2 ZE R, 2T 42 A R R s b 22 IR &k vp
SRR 7/ INZZ O G RR I R S S I D). RO B2,
2024,52(15):34-37,58.

[8] HIZEZE Fh A XAH 5, 4. K B4 /NZZ =i
RS MRT. 4lk TRE44H],2010,26(12):58-65.
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[10] sk AE#, 25 8, 25 7 AR, 5. KA TP M &/ NEIR R 50T
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[12] SCRERI, BT 0 e, 55 oK a8 X 956 R Ag A 2
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PEREN: /AR R BRI 2 ()], AR 41,2023,49(7):
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THE 3 2 S IR ], PAALAE I~ 4,1998,18(2):196-201.
[15] F/RBH, BRI B, 55 65 HE KR /N e r i Jo e
R R FEY2#41%,2004,30(10):1031-1035.
[16] B8] 7, & T X F A8, 55 . AS [R1E 7K b BHGT 38 Al /N 22 4
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(11):1828-1833.
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(F#% 53 7R)

AT BRALAT SN, A ) KA B AT

AFF ATt EEELETHAN

R PAT ] 55 Bt A AR B OO FAEFR B e — 324 T e TR A IO 2 ) BRI E , AR P o AR ARG 5
L 2 EFARME(GB3100—1993 .GB/T3101—1993 1 GB/T3102.1~3102.13—1993 ), B AT 5 FH

BFE] s H (R)y—d; 2 gt (3 7 B - H), 1 2/30 i 02-30; Bf—h; 3 —min; B—s, it :
Mili—t; 2 T (T 58)—kg; 7e—g; % ri—mg; OE—pg; 4 e —ngo B TH—L; Z Tt —mL; I —pL, iR
HE TP R B, SO or TR (M, 8Ch mol/Ls 5 R iR BE (N)E T, 4553 BUAH L Y mol/LL s JoT ik i
PR ON kg/L; S R SRR BE B A mol/kg; ppm 5 AN A me/kg (B850 (wl/L (RFA 50 |
wmol/mol (& /R A3 H0) % o TR : |i—667 m?, J #3451 hm? &5,

S S

.\..+...+_..+...+_..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+...+_..+..+..+..+...+_..+..+..+..+..+..+..+..+..+..+..+..+..+..+..)‘
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IV B L. ERIRREE 77l R TR IR 5 JRER[I/OL. K37 547 2R 2025,42(6):16-20(2025-12-18). https://doi.org/10.14069/.cnki.

32-1769/5.2025.06.003.

TR ZE ke S IR L5 e 2

N2 LR
(ERI T ERAR XM EHURAT TAEIVAZE VTN $048 224031)

R ERIRAE TSR A P RT3 DG B, U R sl e dl DXV e RO T 9 S MR BT PR DR . SRS L B R 2 8™ X
I IR TR & A R AP AT AUARAEAL RE T S ER T = RAE , R 907 RS . 4> ERIREL i
L e B v s Brial DT 42 oML BB RS D ) R A e ey K B VP 2 S p A0 K S R S S AN TR 4 VT M
R PR e N TS (PR T AR RT3 A R PRI, SRR AR E RIS SEMBESE RS A =y AT fy
SRV 2 RN L5 it R T — PR IO R R A sl B PRSI i g ST 2803 | mdlais T R S

SREBIR . K 5 bl s PoMb IR 5 o T R R
hESHES.S512.3

K (Hordeum vulgare L.) 2K T /& IKFE .
TR FLER DU KA, B2 M PR a2 ) O S iRk
W ARRE B B D RE A ™ it ) B R, R
I AR VTSR I RE LR 5 R P AT A A2 A
SR, Bag A A B R s B AR, 2
VLI B ERRE IR X, TR, BEE R
SR PRI B SR THE, BRI 7 L 7 it A e
B HUA A 7 S A AR S e 55 07 T U
T RERERE B A 2 A R
ik S R T AN SRR 22 TT A R SR A P, (H
B, TELO AL LA R A0k T 758 4 B 22 BN 4
K, RZE 7P AT K T I Aol A 280 4 AEC I L34 (B B4y
AR T 5E G I REFPR. SIG , ARSC A T AR 2R
AR Z 77l 0 A S AR, 22 e B b T i 1) =22
TR PR, R 0 R R 18 & e O 1w, L3 Ay 6 9k
T VLI R P Bl 278 S %

1 EERES IR RIRK

L1 ARSI S AR

ER AL T B 5 I IR A S A A, DYy
B OEIESE AL R R B 2R KU, B TR A
KA B SR A K, 305 T, A LA IR

SMERAREAS : A

iR F 387:2025-10-23 3 f& [0 H 1 - 2025-12-02,
PEF A 022 (1995—) Lo AL, B3R 200, E 2L 4
AT TAE. Email: 1037108734@qq.com,

XEHS:1673-6486-20250109

witohF, HRE A S BAER i ER R, Al
HABEE N M X ) 3BT, IRl 5 SRR B
KT S ER LR & F A e, [A)
Bsf, R I0IRT P 2% A1 KR it ik, AR T TR A A T
W5 HEBT R G0, ML ARiEfL A 7= B8 T IR S
R, BT, R A ARZ 1.8 7 hm™),
ARG KE T PH ARV i X, 35 2 [X sl 4 2 B
AU 1 REE , KA FEEh i ok B FZs &7
AT RS T EEAEH BT UFME sk FhFR45
G RPEEIS K F AR AR AR S e 2
P T AR VIR 2 4 E KA Pl AN o] Z A0
HA

H126 1 A1, 2014—2023 AFEERIN K ZE Rk i ASE
BB NS FMETEFUA 2014 4092 8 71 hm?
WD 2023 EI9Z 1.8 J7 hm?, B3 FRE T4 77%.
MOE A 2014 4EAY 47.34 U7t R E 2023 4R
10.21 J7 t, BEIR LY 78% . B T AR ™ it A HE—
FREE AT Pl ol (R AR AR R A X R, AR i
BAEFRAE 5 476 ~ 5 855 kg/hm? B = K-

WX I3 (5 2) 2k F ,2014—2023 4FEER 3k K
&N 7R W 2w AT ROE D ) D B A X AR
2014 4 BFBH B R IX Il BRR 5 2 2
X, 753k 1.97 77123 77 ,1.43 J7 1 1.04 71 hm?, H
2016 AR R & 4 R Y 45 74 3 R )
(2016—2020 4F)YLUSK , 76T AR LR 1 ik s
ST RIS A AT 4, el 5 P
FRETEFR 2016 4E19 1.27 77 hm? BEFE R 201 74F 1

- 16 —



RESGHLR

2025 4F

ot FHel

0.33 J3 hm? [AJRF, $RIGHREE )™ X N 3]
A, KRR DA I R B DAV O 45 A X A e )l A
R T 25 DX Sl 7 DX A5 DU B AR IR R A A7 i

— AR T G5l BN Ty b A6 A
FITRZI SR AL 1 SAFLAL 55 7 e 0 e ol )
FiIA Ja B P28 3

F 1 2014—2023 £ AZMHERIRFA~=

Ay PR TE AL/ 7 hm? AL TR i /(kg/hm?) 5y W
2014 8.08 5855 47.34
2015 7.37 5791 42.67
2016 6.55 5476 35.89
2017 421 5608 23.62
2018 2.70 5537 14.95
2019 2.49 5537 13.78
2020 2.49 5572 13.88
2021 241 5572 13.41
2022 1.90 5630 10.70
2023 1.82 5619 10.21

0 BRI 2015—2024 AECGRIRGIHEL), 2 [,

+R2 2014—2023 FHIFAEMEXBHH

- FERX T WEEHIX S AKX KRFEX/ mkE s EEgs s R SR @il Raedis
J7 hm? J7 hm? Jhm* S hm A hm>  Hhm*> S hm* S hm* S hm® T hm* O hm?
2014 0.22 0.007 0.72 0.26 1.23 0.61 1.43 0.39 1.97 0.21 1.04
2015 0.22 0.007 0.67 0.26 1.16 0.61 1.40 0.39 1.44 0.21 1.01
2016 0.20 0.007 0.47 0.16 1.15 0.56 1.16 0.39 1.27 0.23 0.96
2017 0.20 0.007 0.33 0.18 0.81 0.24 0.97 0.38 0.33 0.23 0.52
2018 0.02 0.003 0.21 0.10 0.55 0.08 0.38 0.35 0.33 0.23 0.45
2019 0.05 0.003 0.22 0.05 0.69 0.06 0.30 0.31 0.20 0.16 0.45
2020 0.06 0 0.21 0.05 0.69 0.06 0.30 0.31 0.20 0.16 0.46
2021 0.02 0 0.21 0.05 0.69 0.07 0.28 0.31 0.19 0.16 0.43
2022 0.02 0 0.13 0.05 0.58 0.05 0.24 0.28 0.17 0.16 0.23
2023 0.02 0 0.12 0.05 0.58 0.05 0.22 0.28 0.15 0.16 0.20

SR FRIRAEZ 7= A% Jrg 22 B0 AR R 46
DX H 7 A R AL X AN (R b ARl 3 B R SR
W TN T 375 78 Ak R SR 238 %, 0 B Wl 11 4R Ml 454
AL TG = AL B a3, o 5 S s A &
SRR T LS
1.2 AP IR S AR PR L

SR B O R E e N e R 1[4 Y 0 N
D5 T G0, 32 77 50 0 e B oAy ey e 7l
Z 10 R AP L BRI BT —
SR {7 e AR AR B R R R S A T R

KA SRR S S T E 0. VLI TR IX
A BF2EAE ST T 38 K A ER AR 5 A R 9T
YRR H—HE A R B A A SR, TR 12
FIE 0.3% ~ 0.5% 9 BEER B (R i bV
TEREDS ) P B 450 ke/667 m?2, i iEHh Xt HE K
FEIX L 1 R B 2 R AR T AR S
FE R, BRI B A R A S AP R A
Sk, TR “Eh A 7 5 TSR K3 e mit 7
ARG 14 457 3B SRS AR 1 BT
HUERE T, 076 B M 5 v 1 7 e R M T AL T
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FEREAR T, IR A P B S T B G A 2]
AU A = B AR, R R ARSI AT S
T RIAEAUACAE L . 5 EIRIR , S (o s AR B
SRRSO B AW 72 o FH& Rl it AT T &%
Joa BB BRI ROKEE = T HHESCRERG B, K
P B LR R R B T RS FERE,
1.3 RIS ST RS

VE R 3R FE B K G A = S 2 — |, SRR
TE R T DA 22 25 hy £ 5 R 220 TR R
O ANTE R R R R R AE TSR TR R T 4
R SRS SRy o ST B BAE SR M A 2R RO R X
FZEFEREIR 73 7 o AR AE A B R A
WA R BFEE L IBHE T SE A
o2 28 HRFEZE I T A KRR 5 5 e
6 ] PR R TR MO 4 AT AL UL [RIRRES 407 s
M BRI AR, B BT 5 1 PR 30
TEIARLE G 0 =A% R, KX NPR R 3
FEIXARFA R 7 5 7, RN A A A
WA B A . 2022 4, X8k FH A i R 32 32
{77 PFAFEE E A2 28 E R AR S UE P R AR
2025 4F, 7RSS T A v BRI ol 1 B 2
(IGPE) L 53R &4 b— L YLIE T i AE K3 =l
FErP AR AR, B P R 5 22T
FEFIFR TR B Z5 35K, Shal e b 75 I imlkl Kz
LSRR T A T U R,
TR HE T A0 T SR i SR A R
BHTE R, MR A S & R a4 4 A Z A
TP, 432 T T RE £ A, 3 K
A B B T 3 0 S R, S A AR T
ik 1000 TG /667 m™, SMASKE , ERI A = Y 3l ik
7 A 2% 18 2 1) SiE AV RIS 1) 40 J2 , S T AL G
AR A B RS D RE A A 2 S A
KIIFEAE

2 HIEAEF A Rk

2.1 LUERMEIA T 2R

L AR AT AR AT PR AR AL £ AR A
34, LR R T BRI 7l Kk SR AR
S RFEFAEA L, KR /N2 55 F2 R ol = a4 U A
Py R P T S AR BRG] ). 2022 48, $hiok
Fi INEE K KRG A R E YR AR A AR

B AE Y 3 i R B EE 300 R 41.55% .42.03% |
9.29%.3.59%"", T K2 AR FP TR S AR AR B
FEFPTHIFRAY 1,919, DA=I X ER AR R ], 2025 41
SEMUINEFFE AR 6 300 hm?, T3 420 hm?, A5
130 hm?. &3¢ 200 hm?, 1Ml K Z LA 30 hm?, 24 Hb K
TP A 0 b T Bl nT 3k 9 70T /h?, 2 A BRI AR
BEEREIL 15 500 /hm? DL B2, M2 T, KE B FR
FEAK 25 ik = S5 L
2.2 I T A A

ER IR 22 7l A v Ui I T ER 1E T I 3 7l
B 2% SR RT3 T B U PR AR, 7 PP il in T3y
R — B SR HTE = b A S 5 (B T T
I HE—2 R RS [B] o X — JAE R Z2 N 14535,
FHAFEON I B A R F =X, Y
ZATINT A Z B e R B B H AR
AR, P L KRR I R T & R RE
— 5 G A FE R PR . TR B A v B {4
I, A 23 18]k 400 ~ 500 JT A0, 3R DL HTE”
AT T Bl 2 R e T a5 XE LA S e St 1
TP R, R 22 A A e sl il Sy iR, 8 43 ) i)
BT WS AR B AR, A, FRIEE el
FEA IR R ARIE A 25 252 | XURS: S 1 B 4% I ]
P Al + e e Al + 28 NIRRT
SN B JEORE R A aok 28 28 AR 75 Bk
FFHCRI 5 22 T 50 sl g, TRk i — S
MELLPRBE , [BIEZ2 0 1 7™ 5 B it (i 3 - Fbr i fb A=
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23 TFTEATHE

ERIR KA 7l A T Uit T 5 B0 I AR
PO whits 5 R T S R BR X Pk i . — 5T,
F Rz s SN R 7 S 0T M DL S . ARl G
BB 2024 AR A EIPE DR BT 1424 T,
[F] LE3GH 24 25.77%), T B2 5080 o, i
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IR
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Development Status and Prospect of Barley Industry in Yancheng

SUN Lanping, GAO Jiuchun
(Rural Work Office of Louwang Town, Yandu District, Yandu 224031, China)

Abstract: Yancheng plays a key role in the barley industry in Jiangsu Province, and its development dynamics directly affect the
regional agricultural transformation and upgrading and food supply security. Yancheng barley industry as a whole presents the three
characteristics of accelerating the migration of production areas to coastal advantageous areas, fully spreading special improved
varieties, and significantly improving mechanical operation ability, and continuously consolidates the foundation of industrial
efficiency. Nowadays, Yancheng has created an industrial ecology of “dual-core drive and multiple development”. Beer malt and
barley kernel constitute the main plate, and silage and barley leaves form a characteristic growth pole. However, the industry still faces
some problems, such as low planting efficiency in the upstream, limited value-added processing links in the midstream, and fierce
competition in the downstream market. In the future, we should build a modern barley industry system integrating high-quality raw
material supply, intensive processing and brand building by stabilizing the planting base, extending the industrial chain and expanding
market space, so as to promote the high-quality, high-efficiency and high-benefit?development of Yancheng barley industry.

Key Words: Barley; Yancheng; Industrial situation; High-quality development
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FPFPRL I S y - UE T IR S S e b G A R (L

WA 3 321000 2 Al s 18, RBOHE 1, B | KUMBHAR Rizwan Ali', BENHAFID Rania Chourouk',
APPIAH Charlotte', MEMON Sadaf', XI5 ', i #% ', 155 =
(L DU AR A A 2 5 1 75 e 5 IR A 5 P 2 S0 2, D1 B 6111305
2. D)1 RE R A A R F]L DU 11 B 61000053, U122k Arbh B, I I8 610065)

FAE . B R L R R ) B IR SRR B S RGN 5 PR 3 SRR A (A8 S A A LA B
FE A1) 243 Gy BRATEE AR R, SHFERLE TR y - 240358 TRR(CGABA) & e P 5 FLA AT o 45 S R « R B o o 4
BALEEN 1360 ~ 5380 mg/kg, F-HIE N 2 668 mg/kg, A8 5 RE(CV) N 21.35%; GABA i /3 EGEE N 81.3 ~ 349.2 mg/kg, FHIE N
148.1 mg/kg,CV N 29.44%, Wik +7& , ANRSRICIER M BER S5 GABA B 3 SUE/E 24 5. ZEASRIG TP, M B IR Y S BB
GABA BTt/ Ha8c . EINMPR T S & Bk S H A% , 1 GABA 2 5 LUK B VU3 DU TS o ISR ok
TRAY AR JRF AR SE e — 30, HB R ARl S L RIS . AT a7 RS GABA S gatn Bk, vl h)q

S e T ER R I —E i

KB HRR; BT v - EEETFR(GABA ) ;28 5 Bl 70U B FD

HE 55 KE.S512.3

HR (Hordeum vulgare L. var. nudum Hook. f. ),
MPRERREE 2 7 R R R AR, EATHL
TAR BRI g s, 5 RR AT A AR K 4 500 m DL
140 JRy ¥ v T AR e FE AT | S A Ml ) R ) R B
MEAEY), H T 32 S Fh R e 3% 8 80 75 9 1]
LA & e Lk 5 I (= ) PN
FA, TR P B vy St DORR B 222 42 77 T R 4
HEIAEN G HE SRR BE M 7E DI RE &
FERGIZ Bz Y, HRAA SR 5
HH AR LN AR 8 SRR, $0
ARG FAED PR OLBORIR,

TERRRATE Z BRI, BB I y - &5
THR(GABA)JE PR B Z DRI . SRR
GV RMEY) b Z AR A, B PR

SERFRERD: A

Wk H 38 :2025-10-14; & 181 H 1 : 2025-12-18,

FETH  FEIAL W EAREK R (CARS-05) ; FZFE LAWK
1141 (2018 YFD1000705 2018 YFD1000705-5 ) 5 U ) 1|45 [
BB BB A1 H (2021 YFHO113),

YEB TR R (1999—), %, -0, FENFHRBHE T
T K o3 7 A W 2 BF 5T, Email: weiwei004500@163.com;

S (1987—), 55, T AR, 3222 AR 2548 SR 32

[AE, Email: 542582760@qq.com. ZEI LT ILFEE—1E# .
*EEAEE R (1963—) , T it B2, FEMNFKRE(HR)
B PR T FIF9E o Email: 2yfengd9@126.com,

XEHS :1673-6486-20250106

b TR PR 2 MR BTG VE MR A B
(R0 S 17 FP A 4 B A Tt R R A K e 2 2
BB S B MU E LT, 55— 7 T, GABA 1
H—FARE AR, |2 S 5 FL SR AR A
ZARGUIRE, BA 2 L Bl Sl kol R A Ak
T I RESE AR FE D RE L PR (E il S R 24
Pl BAT H AT AT

HAT, #ELE Y Era iR i & ik ie |
iz LS AR R C U — 2 HE ™, Martinez 25
TERA PALEE ) 64 Rk B, b g o A
Je 3 W9 FPETEIHEM, PRIHAFFSER I, 8 Rl
R B ERRFRE AT AT B B 15 P B RSEAL 541,
B AEIIESER I, R R B 5 S A [l
SRR —RE R AR, SO B 5 5 F )
AL S AR AR 2 ARG, 5 SRR R 5 f
FAEASRN, AR HE R P EE 05 AR I 205 00
HH A [ it b R A P S B 5 B 25 5, KRR
TR AR,

KT y-@AETIREE, ENMITH LT
1964 4F, ZEFH AR S AR e RUEEPE R BRI -y -
LI TR (GABA) AT 1RSI BE 5T 4= 2l
WYy AR P RE S I P GABA & BRI
AKX TERER GHEVTRAR, BT v-2&ET
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PR AR Z2 % ek e il He R U — a2 IR DK
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MAEG AR 3HL L5 F4nic M5E4a Fll M3E18Z
B8], DTHK R K 8.33% , ML LN 2l 0.051, ¥ I
SCEMF I R, KERRL L ZE A1 GABA & &
(458.4 mg/kg) I AR T A ZFAI (1 ~ 9 B35
17 (525.4 mgkg) , & 25 GABA BRI KMEEL
R /INER 2.1 £5, KRR GABA F i 2Bl
R B R BEIATRE = , aR S SR AER
EAFFEF R[] GABA & 848 AR, HAERAZ B
e I N R \SLLR ) VA A5 A I A

UEAER , [ N A R 22 e BT B8 AR 43 (A BF 5T
B L, BE2E T TR S Ech Rk,
= RGUERFAEAL ) LB ST o Jo A T e
T J 90 1 DX B R S AR R R D T GE—ARbs A
R BT 5 GABA J5T 43 B2 S A AE 1 HA
X a2 ATy — 2B A OB T e DI RE AR
AU BRI A8 SRR, A2 T o bR
FlFCR RPN R R ST . AL, ASBIFFE LA 243 13
NIRRT 0 T BRAN SR AR, 22 0 I AR i 2 T
5 GABA & i, W AR R ARE 5ok TR 22 5, 42 i
TIRE R o T I, O Je B2 1) i % /= (B
PR

1 #MR5FE

1.1 AR

AT LR B R B 243 iy, bk A
VG 66 1 T 97 4 (DU 14 43 CHIR 39 £
Gh 6 0y, LR h ERE B A R EE 21 i (BE) . BT
AR CRAEE UMb K 27 [ R 3 75 Rl
FARM R R LR A IR 00 S kb . Ry B AP A B
B2 25 50 LA 2 SR A ), A 5 A (] — IR 50 a5 )
JITA A BRI T 50— AR 5 A B BB, I X ARG B
Ml 5 GABA & R4 T B E
1.2 K%

T 2024 4 10 A BHOBHRIE T 00 )11 44 53 0 T
F O E R K BB AN R B A5
vl KM (103°45' £.30°40" N, ##3K ) 530 m), f1 K
1.5 m, 4715 0.25 m, FEHLIX 435511, 3 IR &, ##%
HWHKILAE R, AR IR (B [FAR ) %
Th, B TR i 48— IR S5 LU BN R R IR BB FF AL
SV 5 GABA & AN S L 25 5

1.2 REERESEE . B 2.5 o FRE T/ME
H1,80 CHET 24 h J5 HI FEHLIY % , 40 H FLIH L
fifi. FREL(500 + 1) mg FEAE T 10 mL 2048,
HIA 4 mL 60% 2.1, 60 C/KIBIRIE 2 h (MEFA
I E% ). Bt)J5 8 000 r/min 5.0 10 min, B FiEWK . B
2 K, A I LSRG A 60% 15 45 &
10 mLAS I MRS A 0.3 mL 5% ) 3E
THBRENR I, $E41 JG B B 6 min Ji5, LA 0.3 mL 10%
TEPRERIA IR, FUAMIRA S HHE 6 min, JILA 4.0 mL
A% FEACHNIE I, i 60% 1) L BEE R 2 10 mL,
PE4) G i E 12 min, 510 nm W EWOEREE . LIS T
(Rutin ) ArE Sz il bRl i 26 A Pabrifi th 41155
FERUR IR SR, B EEES 3 R, A T AR
FE 510 nm AT WG AW 2 B0 R 4 46
PERZR y=0.079 4 x4 x 10°, R =0.999 6,
1.2.2  GABA & HINE . FREX 2.5 g ¥PRLE T/IMEE
11, 80°CHET 24 ho HETJ5 , FIRBMBRHLAREE 40 H LI
T BREL(S00 +2)mg FEGE T 10 mL B0 N
5 mL ZEIEAKA HY =2 fER 4R 4% 1.(200 ¥K /min)
B 4h, BB ,6 000 r/min B> 10 min, B
1 mL BVEWT 10 mL (IR, R0 1m0
H 2 S A 0.2 mol/L (pH {H 9.0) B 1% £ 2% vh ik
0.6 mL F£57, 1 5% R ER T 2 mL F257, T 7%
PRI 1 mL 32505, WK IR 5 ~ 10 min,
VKRV A1 20 ~ 25 min, B3I B AR B 4% (0, i )m
JA 2 mL 60%I1) ZBEE 2R 2 10 mL, T K 645 nm
A0 7 VAT RO BE B BT AR R G BE AR AR M 1 £k
Wi E LY GABA i, T M HEE & 3 YK, GABA
Fim(y)5 645 nm bW EEBA LI FLEXRR
y=0.018 2 x-0.072 4, R*= 0.996 5,
1.3 BdRabE S by

XoF R[] F5 B R AL BE R AT GABA #5 gk A7
RS A e A S R B RA
SPSS 26.0 A kAT R I 22534 (ANOVA), i
FAKFR P<0.05,

2 HBRE55H

2.1 HEPRLE R A

HIE 1 R, 78 243 4 7 BRAERE AR ARG B
il Jot 12t 3BT ER 2 668 me/kg ANFIRIEMEHH]
S TR A2 S, SRR B S
BPAE S IR AR R B, DUV DA X LA 5 H
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TEARVNG FRERR 22 5 LG AR L (P< 0.05). T,

22 HEAPRL y - 23 T R(GABA) & iy As SRR T S, U] GABA 7EANIRS S50 T

HE 2 AT, 76 243 XA BB R, GABA it
S BGERE N 813 ~ 349.2 me/kg, F-HIE K 148.0 meke,
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BRBUONESN > FURE > )1 > Fifg > B4 > Hil
B B 1 5 e e M AL S RO L (1 360 ~
5380 mg/kg;20.30% ), GABA it 7% S5 i 5 401 5 44 75

(I SR EE R . AR BRAFRHE] GABA
TR M EE W . PUBOMRHE) GABA BT 045 i
FE TR H R SRR ESMA R GABA Jit
MO R TR CHN A AR (P< 0.05).
P ARG FABR IR Z (] 22 7 Jegeit e i o B
AL, R GABA i ERAE AP e PN E SN R

®2 AEFRESRMMIFHE GABA SE

P 3/ Fe/IME /(mg/kg) RME /(mgkg) P + bRiEZE /(mg/kg) 5 R A 1%
[iiF: 98.3 327.8 165.1£49.4a 29.92
T i 81.3 280.2 140.8+37.1b 26.35
)i 94.6 349.2 150.6 + 63.9 ab 42.43
HH 82.1 204.6 129.3+30.3 b 23.43
HpHE 97.7 243.6 133.8+339hb 25.34
ESEYN 122.6 236.8 168.7+47.1a 27.92
T 96.1 273.7 148.0 £43.6 29.23
2.3 R GABA SRR AAS R Y g 3 it

SRR, B S GABA 7EA R A
AR A AP A e — B ROm IR i S5 1
IR PR A AR iy, [l S5 B A A A e [ A S B
Fe A GABA TEPH LS DU R A e o i ]
PRSI R 30T BE -5 AN R B R IR Y 38 4% 77
s SR DCIR R RO 22 | SOk A ARSI T
LRI FHA 5%, R B T SR U502 THT A AR 22 57
o

AT R G AT & BATR T 2 EZ TR
B—— S v - ZEE TR (GABA) AL 4%
fiE . S5 FRHT, PIE1E A K AR SR SO TR 4y
i LIFEAE 225, BRI RE LA FE A IR 56 25
T HEA BRI RIS 523 ]

MAS SRR, GABA (928 55 2 %0(29.23% ) i

TR R (20.30% ) , EB] GABA 78R 57 % 5 1] i) 22
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Variation Characteristics and Breeding Value of Total Flavonoid and
v —Aminobutyric Acid Content in Highland Barley Grains

CHEN Weiwei'?, CAl Shanshun? YANG Kehan', CAO Yuan?, XIONG Guanghui*, KANG Xiaogi?,
KUMBHAR Rizwan Ali', BENHAFID Rania Chourouk!, APPIAH Charlottet, MEMON Sadaf*, LIU Yajie',
ZHAO Hui', FENG Zongyun*

(1. College of Agronomy, Sichuan Agricultural University / Southwest State Key Laboratory of Crop Gene Resource Discovery and
Utilization, Chengdu 611130, China; 2. Sichuan Yuesheng Energy Group Co., Ltd., Chengdu 610000, China;

3. School of Life Sciences, Sichuan University, Chengdu 610065, China)

Abstract: Highland barley is an important characteristic food crop on the Qinghai-Tibet Plateau, with both nutritional and functional values. To
systematically characterize the variation of major functional components in highland barley grains, we evaluated 243 germplasm accessions
collected from China and abroad, and determined the grain mass fractions of total flavonoid and y-aminobutyric acid (GABA). The results
showed that the total flavonoid mass fraction ranged from 1 360 mg/kg to 5 380 mg/kg, with a mean of 2 670 mg/kg and a coefficient of
variation (CV) of 21.35%. The GABA mass fraction ranged from 81.3 mg/kg to 349.2 mg/kg, with a mean of 148.1 mg/kg and a CV of
29.44%. Overall, significant differences in total flavonoid and GABA mass fractions were observed among materials from different origins. In
this trial, the foreign accessions showed relatively high levels of both total flavonoid and GABA. Among domestic materials, higher total
flavonoid levels were mainly found in accessions from Qinghai and Gansu, whereas higher GABA levels were mainly found in accessions
from Xizang and Sichuan. The origin-dependent distribution patterns of these two components were not completely consistent, suggesting that
their accumulation is jointly regulated by distinct genetic backgrounds and environmental factors. This study proposes a grading and evaluation
framework for total flavonoid and GABA contents, providing a basis for subsequent targeted identification of high-value materials.

Key Words: Highland barley; Total flavonoid; y-Aminobutyric acid (GABA); Variation; Germplasm resources; Breeding
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T, Bk AR SRR ER AR
25 R RN SRR R R A I ., R
B AE 240 ~ 255 em, F {8 7% 45 b B A) 22 53 B 40 0
SRS AR I ON PR B R e A, AR
Mk, 200k, [F—Fs
FER AN R U0 A B v Bt o ZENE 14 i ke 55 1)
AR RERIE D3 FIE ST NS KP4 3k = i
.15 254.35 em, 8¢ DINO ZbFRIE T 5.82% , 11 [F)
—RNEAKET 45 4 PR e Bt 5 AR 226 5 %) 184 T g
AR =B |1 R AN MR e S Y A S
PR i AR b R B — B, PR B L UIE 1Y) 52 AR 1k )
T /K, D3NS AbBREE DINO AbFRAEA s T

14.15 em, A== SRR B, B R MR & L REA /57 9 1
Jin 27t SR AR XURE: ; BT A A B %) i e BU0FE 21,70 ~
22.15 3 /¥R, PrfaAbsE S TG IR E L,
TR SRR O s 45 A0 PR IR 45 FF R AR HLAA B
225 (HRAR AR IR BRI Ju BT 0.15% ~ 1.20%,
ClN: = K B Ny LS & b= ] W 3 S S Sl |
FEER TR 22 57 B B, (H 45 A0 PR AR AR 3 IR 1 7K
S 254 HT & B, il A B R R UK R £
RENTRA RIS, rTREAIE Z A1 T EORZEFF
SRR KT 2B e AL BT T Rk 3 i 2 4R A2
ProAUB NI, Bt , AR = S e A v, B R R R A
BOE 305 B PR 28 T il PR ) U8 AT L 4 ol
PR, 2 FE BB ER XU
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2025 4F

B4k

e

F4 FEMERE RELETERRZHERK

b3 BRi= /em PO fom M H /(5K BR) IR 1% ERETR 1%
DINO 240351 99.50 e 2190 a 0.25 efg 2.70 abed
DINI 242.60 hi 100.95 de 2190 a 0.15¢g 1.00 f
DIN2 243.00 ghi 100.20 de 22.00 a 0.25 efg 1.95 bedef
DIN3 244.65 fgh 102.65 cde 2190 a 0.20 fg 1.45 def
DIN4 245.40 efgh 102.55 cde 21.80a 0.30 defg 1.50 def
DINS 246.55 defgh 103.35 bede 21.80 a 0.40 cdefg 2.40 bede
D2NO 246.70 defg 102.80 cde 21.85a 0.40 cdefg 2.10 bedef
D2N1 247.35 def 105.00 ahcde 22.10a 0.45 cdefg 1.25 ef
D2N2 248.85 cde 107.30 abcede 22.10 a 0.25 efg 1.00 £
D2N3 249.80 bed 109.40 abed 21.70 a 0.50 bedef 1.80 cdef
D2N4 251.90 abe 110.55 abe 22.00 a 0.40 cdefg 1.55 def
D2N5 252.00 abe 112.65 ab 22.05a 0.35 cdefg 2.30 bede
D3NO 252.05 abe 108.15 ahcede 21.80 a 0.55 bede 3.00 abe
D3N1 252.45 abe 108.90 ahcde 22.15a 0.55 bede 2.15 bedef
D3N2 254.75 a 109.10 abed 2190 a 0.65 be 3.15ab
D3N3 253.65 ab 109.60 abed 2195a 0.60 bed 2.90 abe
D3N4 253.30 ab 111.60 abc 2195a 0.80b 3.10 ab
D3N5 25435 a 113.65 a 21.70 a 120 a 3.65a
F1E 13.47" 2.62° 0.69 6.53" 4.70°

2.4 ARFEFEERE FACALBE T TR SRR MR

[ Ff e 285 BE  RUIE A B %) T K R bR 5 i
WM 5 3£ 6, WA FHEK FRRK FEATE TR
B EHLAYSE R IR B T KO o 4% A B ] SR
KIEPBL T 20 em, XA AT R8-S5 05K 5 Rl KRS
R BRI ¢, DIN3 R, 15 24.60 cm,
% B T D2N2.D3N2.DINO.D3N5.D3N1.D2NO.
D3NO 4b¥, 5 H AN 14 25 7 TG FE L 5
A, AN b B[] SR A [R]— PR 2 KO, A
e i 5 it R B I AR K IR B — K SR B
it AR R T R, REJE N3 N4 R
T AR BN RS, DA AU RN R
AT, B — Ve N ZE R — EKE T B
e Bt 25 A 23 (1R 186 N T A i, R 29 B ) 25 Sk
2K X TR AU 1 5 R ATAT R (IR 11 XL
I 5 oo 28 | RN T T KA ) s i) FR SR A Ak )
IR KT (HSEBR A FEAH Y L E 4.55 ~ 5.10 cm, A8
FRIEEE A/ N e R — BB 2 BE /KT, R B 25 it L
SR I A ] — AR KT R bt oA
B HE AT T B, JUIH: D3 Kb FET R B 5 X

RIEFTERK RN, A FRRIFTIRK AR LA
i, AT BB A FORAR B A R A G, T b
LA D3NO FSREMIL T 1 em, FHF, A KA
JIE Ak BB ) A A B A R T LAl A 3, 156 P A e ) R
NEA R Tk SRR, AT ABRAIR A A B . X
FEATHR0 52 ) 76 45 A PR ] e 904 B (2 25 5, DINS
ALFRAEATHUE D3NO A FEZ 1.5 47 / #H L, DINS B3
= TBR DIN4 DIN3 DAAMA T AT AR E, 1 B AR AT
B e ANE AT DA 2 B SR AR A T8 AR ] —
T FEARIET , TR T ROE 4 it 2R G i g
IKE] N4 J5 IR R ZE R — AR T AT 8 A
TR 25 B AN OR T S el b, 22 e 35 BRI, oK
P R D, 20 B IR 4% B it Rt . ANTF)
Aob P ] F7 0 022 S+ 0 ., D2NS 3k 39.20 ki / 47,
D3NO H A7 33.20 %/ 17, HH D2N5.DIN3.D2N4,
D1N2 . D2N3 ZhF A TR 3 Tk DIN4 . D2N2,
DIN1.DIN5 DISMG A LB, S ob, it —23 AR
W AN — PR Z S S BT, AR [R]— i 2 B K
ST FEATERE A OIS 2 3 in e B ST TR U
(R EaFA, At AL P LTl A B, 7R R — A
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KESHHKF 20254 a2k Hoel

REAKSER A PR BGERE H B R v 23 A B84 i T TI2ARE S IR, A 2 P B H, A FH g2 il
RyRasA, o HSE D3 A%, 5 D1.D2 [a]22 7% B4t TE N3 KL .

x5 MEFESRELETEXREERRESNKE

b3 HiK Jem T fom FTHRK fem  BATEC/AT /B8 APREC/ORL 7 47)
D1 23.92a 4.88 a 0.28 ¢ 14.25 a 37.56 a
Tkt 7 e D2 2351b 4.82a 0.40 b 13.97 b 3728 a
D3 2278 ¢ 4.68 b 0.53a 13.70 ¢ 34.81b
NO 21.68d 4.63 ¢ 0.92a 13.43 ¢ 3425 ¢
N1 2325¢ 4.78 ab 0.32b 13.77 b 3597 b
N2 23.57 be 4.73 be 0.28 b 13.87b 37.12 ab
AL
N3 24.18 a 4.83 ab 0.30 b 1420 a 3770 a
N4 23.92 ab 4.88 a 0.28 b 1433 a 37.25 ab
N5 23.80 ab 4.90 a 0.33b 1423 a 37.00 ab
vt 26.58" 10.93" 13.30° 35.70" 27.91°
RS 3 AN 32.06 497 26.81" 28.05° 9.72"
Tl B x AU 3.00° 0.55 1.42 1.93 1.72
*6 AEAMEZESRELETEXRREER
Qb T Jem T fem FeHREK fem HEATEC/ (A7 1 88) AR/ ORL /1 47)
DINO 23.00 def 4.70 bed 0.65 be 13.5 hi 35.90 bede
DIN1 23.75 abede 4.85 abe 0.15¢ 14.1 def 37.50 abe
DIN2 23.90 ahed 4.75 bed 0.20 de 14.0 efg 38.40 a
DIN3 24.60 a 4.95 ab 0.20 de 14.5 abe 38.90 a
DIN4 24.05 ahc 4.95 ab 0.25 de 14.6 ab 37.80 ab
DIN5 2420 ab 510a 0.25 de 14.8 a 36.85 abed
D2NO 2135¢ 4.65 cd 0.85b 13.5 hi 33.65 ef
D2N1 23.80 abcde 4.85 abc 0.35 de 13.7 gh 35.85 hede
D2N2 23.65 bede 4.80 bed 0.30 de 13.9 efg 37.80 ab
D2N3 24.05 ahc 4.85 abc 0.35 de 14.2 cde 38.40 a
D2N4 23.90 ahed 4.95 ab 0.25 de 14.4 bed 3875 a
D2N5 2430 ab 4.85 abc 0.30 de 14.1 def 39.20 a
D3NO 2070 g 4.554d 125a 1331 33201
D3N1 2220f 4.65 cd 0.45 cd 13.5 hi 34.55 def
D3N2 23.15 cde 4.65 cd 0.35 de 13.7 gh 35.15 cdef
D3N3 23.90 abed 4.70 bed 0.35 de 13.9 efg 35.80 bede
D3N4 23.80 abede 4.75 bed 0.35 de 14.0 efg 35.20 cdef
D3N5 22.90 ef 4.75 bed 0.45 cd 13.8 fgh 34.95 def
FA4 14.32" 3.01" 10.29" 13.59" 7.15"
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2025 4F

A2 e

3 itig

3.0 A[RIFAEE R R AD X P S R R 25 A
AU

A HL G R 4 R0 BT A RUIE A T L K
FORMEP=IS7 o B R A P e 3 R T
TR =t , A [ e 28 B 3 24 3 in 088 e FH
i, FOR R AR M P J Rl
M AR R S M e, SRS ek 5 i et 50 -
TR FOR 7 i, AR R AME R AR T, EOREE
RROR/D , TR BT T B, BB 7 T AR B A AIa fn
TR FHORIRC TR A AP 2 2, T4 5 oK
TR 2 B3k R AR R U e it AU A 2
[ B AU AS 1 3 B 20 R 210 kg/hm? AR EL
TH R P SRR A 300 ke/hm? B 227 T058
TR ™, AR A AR, it 0 PT LA i fsoks
B TR E T R TR R AR
ST BTN it 2R, RO TR 38 1k B A K
{8, EZ RO IRAME 2 BT Bk Kot R R
U AR TR SR TR BTt S o o R TR o
i R B A AT A B T S I R T R T
7 i DU it 2 L8 P B o Bk T e T A a4
IR, 6.75 Tikk /hm?® PR B T 107 i d e,
11T 10.0 thm? ZUIEFH AR Ak 5 m Rk S5O T
Wi P, BRI e NS T BRI
HiH 300 ~ 375 ke/hm? BAEACE R, HAPRA] 22
S, 5 R AETIT S R —3, T AE AR
T2 S . UL, A BRI R T i A
LA S R U R e i s AR
3.2 R[FEFMEE R  RACAR RN A 25 MR 5

Bt 25 R 5 AR 84 0, T oK B R v RS e B
G TF i, HEA B B R R T AR O Y
e, AT T R BIR & A AR, i AFSE
A, B FOKFIAE 2 52, AT 45 AT R 5 AR
TRLT T B R A, T —E R R
T 502 Bt 5 it 2 () B I T 38, (E B e 3k
Pl it S0 348 o 5 ey 50 2 B A7 M O it Rt &2
B 2 AR AR A I sk L SRR, 52 A O B0
TR, 33X J2 18 R AT B A i Rl 2 — 7, AR5 45
SR, by AL g B A A % B RN U A 14
b, 45 AL Bl A7 B i 25 5 W], 2 AP R B
{4 S Bt B AAT % R . RIS R3S AT b 2 n
o HRAFFRLE 0.15% ~ 1.20%, BRI 515

1.00% ~ 3.65% , B AL ME FE /)N, X AT BRER 4 4F oK
AT IIE] R R 22 2 Y R H PR XK
SR K, AR, R P 2 B v IR T 2 A =S
FF BTk 5 5 A0 o DT 388 I 08 iy JRURS: o i
P BT SR Y s e B B g, A R R
A BEATH AT LB Bl R AE % B 3G R
K, T B 2 N P S B, ARG REA TR AR
BB ISR R w e S O EUIE A iR n, 23
SEMRE R KR, REEFZR, Fple
K AR ATRECH BT R . 45 A BRI LB 4y
Mra& B, £ K TE 6.75 J1 bk /hm? A 25 B 300 ~
375 kg/hm? I ENCACE T ks B R AT
B ATRE A BGE AR I

16 A8 7] s B K SF 19 6.00 5 Bk /hm? F A %5
T, BARA BRI R = RO, IR A TR
TR TR R G (R ATEE A 2, =
R, RIFETE 7.50 T RE /hm® FAE S RE T, bk
o AL e B S AR (AR XU 15, AR AR
X g R (A IE S M /N TR AT AT R T
BT N X A R T, BB R R
R, i 210 7E 6.75 JItk /mm® FAEZ T, BLE
300 ~ 375 kg/hm?® H1 = AR FHREL TR
WA, T IR

Sk

rhE Rl RF,2017,50(11):1941-1959.

2] ExRGi . BRGHRCT 2024 4ERE ™ 8RN A
& [EB/OL]. (2024-12-13)[2025-09-01]. https://www.stats.
gov.cn/sj/zxfb/202412/120241213_1957744 html.

[3] ZE 0 Hh BEAE SR X IS8 SR L% S T R S R b
BT E K 3 R B sE A ] Bl 2% 4.,2017,26
(12):35-47.

4B b LT A Rl B R AR Rk IS T
K PG A FRE S R AR, o E AL RR#,2017,50
(13):2463-2475.

[5] Bt 28 AR, E a2k 45, B SATHER £k “DhE 3 57
FEFRMEIR R 7= 2 A B2 R [T, o AR 2% 3 ,2015,31 (24):
78-85.

[6] BRAENE A FFE. FR A R R T S AL RE,
2007,35(2):47-48.

— 34—



I Tolie sk

2025 4F

ot FHel

(7125 8. SRR 2 B TR A K R B e I RE IR D).
MR AR bRl K 2,2018:33-34.

(8] M PRIT ZE AN, 20, 4. 2 8 6 R Zusc e 2k
RGP A SEPETFFE)]. T KBRE,2007,15(4):100-104.

(9] S4B 25, e 78 AT HE B 7 2% FRFUEUR BE S R = B
MA[D]. A7) T4 FK2%,2017:3-4.

[10] FFE B, B R A 25 . AR 8 T X 3 A S 0 oK
SRR R AR YRR K R2#,2016,24(5):83-88.

(1] B BTl A O, 25 8 3 X R ] 6 K o ek R
FA B 22 G 52 ma ] Ll ps el ) 2%,2021,49(11):1290—
1294.

[12] 5K OG5, JIES R F T
2 KT R A R Y IR A AN [T]. AE P R S TR A 4R,
2024,30(1):36-48.

[13] % il 2830k, K@ OB AT 3R 0 M E K= i
R, AL BL2:,2008(1):9-11.

(147 & H k. AS [t A2 6 K 5 7= d R I B A 5 ).
P AR ,2002(2):24-25.

[15] ¥ #00 B o L%, RN R F 7 AR 4 B
it FBFSET]. EKRR,2002(1):78-80.

[16] S 7 AL A A It BN = 77 B K P e T Iy 2 e Bl
FE[D]. #M:4 M K2,2014:65-71.

[17] ZE o0 e L, 5 0k 1,45 R B K — 1Ak T &R
YRR X T K AR SR AR RN BRAC I AR IR D). KRR,
2024,32(8):80-87,95.

[18] T, SeHa A R BN & . il Ui 0 BB A ek R 9%
R R SZ M) ARF547,2022,12(8):10-15,26.

[19] g5 2k s X 26K, 4. Fivke 2% B 550t 8 bt AR XE S
I T K i 7= B K A3 A AR 2 ). b B R R
2£.,2024,57(21): 4221-4237.

[20] M2, 5k 75 I BEOA 52 A8 i R0 e R el 238 B ) R 7 B
TFo oK 7= AR R SR 0 2 [T, A 3R S IR
#2,2012,18(6):1343-1353.

RI17E 5 KRHFIE AT, 5. AR E TAMF A E
WA 55 R FRARRPE D], FE9541,2014,40(10): 1830-1838.
[22] 5K e A il 0 X B Vs 8 R 7 (15 000 kg/hm) B oK AE
K& B K BN 5T D] A A W F K2, 2020:

3-34.

23] Ve SRR B R SRR S X X R &
KFYFAR Fhiz L= BRI TKRRNE,2023,31(1):
70-79.

24] T R EFA0 oK 5. B R FOK (> 15 000 kg-hm™?)
L H i h i 7 B2 R[] b RO A7, 2012,45(16):
3437-3445.

[25] 5535k K A7 e 1, S I 3, 45 i R S A it R e X R
K= BRI R BB R[] ME 575 AR A,2022,
28(9):1603-1613.

[26] 2 O6ZEPHIE Ao, 2. KRN R Rl 2 B 0 £ A
LR AR R[] BOKRRE,2011,19(1):109-111.
7] HENEE, T B sk ok, il a U AN AR E R E oK
P RIS AR IR, A B R S AR 31,2005, 11

(3):314-319.

Effects of Planting Density and Nitrogen Fertilizer on Yield
Composition and Agronomic Trait of Corn

LIU Xiaofei*?, DING Yidong? CUI Xiaoping®?, LAI Shangkun®? YANG Ke'?, WANG Weijun'?
(1. Sugian Academy of Agricultural Sciences, Sugian 223800, China;
2. Jiangsu Collaborative Innovation Center for Modern Crop Production, Nanjing 210095, China)

Abstract: Reasonable planting density and nitrogen fertilizer dosage are important ways to increase corn yield. The study on the impact
of planting density and nitrogen fertilizer dosage on corn growth and yield can provide technical basis for increasing planting density
and controlling nitrogen fertilizer dosage for new varieties. We took Qianyu 210 as the research object in the experiment, and studied
the impact of different planting density (60 000, 67 500 and 75 000 plants/hm?) and nitrogen application levels (0, 150, 225, 300, 375
and 450 kg/hm?) on agronomic traits and yield. The results showed that under a planting density of 67 500 plants/hm? and a nitrogen
fertilizer level of 300 to 375 kg/hm?, the plant height and panicle height were around 249 cm and 110 cm respectively, and the panicle
length, panicle row number and row grain number were above 23 cm, 14 rows and 38 grains/row respectively. The maximum yield
reached 11.37 t/hm?.

Key Words: Corn; Planting density; Nitrogen fertilizer; Yield
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Vil — A B IX AN A58 B 3 7 BRI R T £

WFHRE ' OO ISR B 2 Rk L B TR ORI LY BRI R
(L. PR BOR S HUPIRY 27 52, DU AR 8600005 2. A& FEHE 44 Ml 2 B, 25 /89T 673100)

B OB IRR A2 ORISR 24 T RS BE BRI, LIRS 690 SRBGm kL, ZERIEE AR B~ HoAg R M it
B o5 R & M & A TR IHRIR B, A AN EHE XTI 690 AUoCHA: I a8 M~ B R A, 451360, i
690 A= B U FERH A FE AR 456 . 2024 A AESRIAE IS TR 690 HYF= & AS1(3 H 28 H)AbHiw =, 7y 2 487.66 kg/hm?; A T
R 690 AP HHRE BS3(5 1 FDANHHREES ,h 266147 kg/hm?, 2025 4E7EFRIBAERE R 690 AP~ CS3(4 H 6 A AR,
M 3606.76 kg/hm?; FHEAESE PR 690 BIF=HHE DS1(3 H 27 H )RR, 4 4 933.63 keg/hm?o K I, PUJRE 5 LS BRI A=
BXA R FIATINE, — GRS HIX UL 3 A a % 4 J FAVE, SERERMN &SI X UL 3 AR,

SCSREIR) : VTR F V) B R A E R i s P A RN R
hE5rES 85123

H B ( Hordeum vulgare L.) J& R AR K J& , X
MBI AR 0 1) F B EAEY), E2 501
FEFR A VA6 RN P e b DX, PR T R R
DX, v TR AR 7 S 4 [l 25—, AR DU 7 R ™M
R T, T BRI K H s g K. KR AR
P RIS SR BEBRVE D7 2 52, 74 g
WA S EAR, TIEIE ) E TR, F
PRSI (] 5 L B,

TEAEF W7 Y, B AR T B (A0 BE |
T PRI BRSO GIR AR R VIR DG, &
HADGIR G E R R Bk & WA AT S BOCHA:
40 CHNE SR 3 ) 40 Jl 10 300 455 Jp 3 347 25 3 PR A1 ™
O AR AL, AR R S AR
KR TORL BT i = BRI RJeE , = EH A B &
LY ERAOCER . RTHREEO B T B RRLECT [,
e AR B AT BRI TR S, 7 PO A
DX, TR0 a2 AR KR B A BRI 2, 1k
P P AR E HRE i Re,

M ERAREES B

WeHa H 1 :2025-09-21; f& 8] H 4 : 2025-11-14,

FEETH ARJH BB R E  BLEE AR Y RN H
(YJSXY2025-04) ; h g7 e AR PR QT oIt E

PEF TR WEHERE(1996—) , 2o B WF5E 4 , =B VR
PR TR & JEFSY o Email: 3047609233@qq.com,

*RAEAER R4 (1972—) , 2 o BB, B2 N e A

Wy 7 R Rk NT RSk R R KW B Rl R B UR F 5T
Email: 390065855@qq.com,

XEHS:1673-6486-20250096

PRI B 5 3 75 PR AL ek 0] — e AE 4 A
25 HAI, 583w R X e Gl ] (A ) i
E 5 Aa). HLBE TR TR G000 R 0 3k I 1
o HRTRRRURALE , VU 2RI , e
WRE T R AN R R IE B XU R, 2 T e 2
TG LB R BRI, S EO kL &
TR RIS SRR AR BE A s, X 2y %
Jedi TR R AR Ta], BRE T 2 R K
JEE o X ST A B, B PR AL B A 7 o g
TR , MR 2 Bow E 55, NP AR TR,
T Y AR T BRI R R R, A
{HIXLeLE 2 AT, Bh= R Gelk. AR
W —EH AT Al R R
FORTT S, TCEAT R AR R TR R AL

N T e IR R, AT I i 21 A B
B, RGN IC % 4% Ab BT 75 BRI e 20, LA
BRI T iR s T O o W B J B
B R R R A T T (15 A ] L i v
77 SRR A S ST P AN [+ A S A RS A R S 9 47
TSR BEES AR5 B AE 5

1 #MP57F*®
1.1 5 A

TGl (57 T 7 B T AR BRI £ (QG) FI AR M
2 (CD)EbrfiEAde I (RYE ), AR B = Y 5
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20254E H 4% el

PR S H, U R BT AR 2 X KR I S R
B VRS i, BT TR E B4
AF KT 0 ) A v A 4 A X VA T B AR A S T
T A P b S A TG, o] LATHE U 5 R AE AN ]
SGAEF(QNRAE R AF FAE (95AF ) T RRE TR
BTN VA 4 SO 1B s ARE: | UK 4o =R G SO I s
e BT AR A R, P ) R P —TL
P FR R S U X Al AR = IR S
SRR 15 (91.15°E.29.95° N ) F-3#34k 3 800 mZA-
A7, MBI A5 M I i b s Rk T RA
fo, H BRERZUFE 2 AR HRK i 390.9 mm, F2AE
e 6—9 H AR 5.8 °C, BRI 142d 45
FHERIK (91,020 E.29.93° N)FHJ#K 3900 mZs
AR R 450 mm 24T, iz 08 T 5 IR
W TR AR 3.5 °C, B/ S0 d
fedio BRI | SR AR B L A
(A%, T IR )23.37 ofkg AN & i 0.16 g/kg.
B i 0.05 g/kg A i 0.40 ok 2F S
28.09 go/kg,pH (HH 7.94; F AR L IEA ML &
H21.78 gofkg AR B 0.11 gofkg B R =
0.04 g/kg AR 0.30 ghkg H & 13.85 gkg,
pH {HH 8.52,
1.2 AR

RIS R R U 36 X AR OB 22 B A W B 5T
Jr 232 16 B AT ERELFIETT 690, Fh— F AR B
L ARAT R, 2 m A B A RR AV B AR aE
A RN 2 AR R A 2R, R T
Fr AU BRI
1.3 it

AWFFEF 2024—2025 AEAERLE™ AR B i
Z FAEYE 2 bRk 1 ORI D P17, % 18245 1]
W T EERAR A B AR 2 e A S R B0 AR R R
AT TR 22 AR B . R TR R B
MUX AT, 3 IRE R, A FE 2 %0, X 4L &
RAESE, B ER IR E 4 DRI

2024 A5G S i E 3 H 28 H(AS1) .4 H
9 H(AS2).4 A 19 H(AS3).5 A 11 H(CKI1); HHE
HEE 4 H8H(BSI) 4 H20H(BS2).5 H1 H
(BS3).5 H 12 H(CK2) ; 5 M AE 3G /MX K 130 m, 58
15 m; HHEAEBE/NX K 48 m, F& 42 m, BI85 4R R
FAARRI AR S5 178E 20 em, R AIDLAE 7
X, BTGl 14 kg/667 m?, 4 Bl i A HLAE
750 ke/667 m? WAL 15 kg/667 m* JRE 1.67 kg/667 m?
YERIAE , Jo SRR 4 75 BR A9 AR KA BB in R 2,

A PR — A E R . S5F 2025 4 IR 44T,
PRI S % B T 2024 AR R A9RE R . 0R
5B E 3 H 13 H(CS1).3 H 25 H (CS2),
4 H6H(CS3).4 H 18 H(CK3); FHESKE 3 A
27 H(DS1).4 H 9 H(DS2) .4 A 21 H(DS3).5 A
1 H(CK4). 2025 fERRE A AR R X8 3
X5 2024 FFF—EL
1.4 WEmH 5%
141 EFWHCSE. BT 690 #&F 5490 % R
ORI o I R R 8 R 8 R
ARG AR A R Ge ok A A
KB, 4 H I E R 50938 B LS K B Beishid sk 2
RHB, EFRAERKN BT 690 HH R 2]
1ERAEE R, A AR K I BRI TE 690 FliAs] i
F R R AR B REL, ORI
IR AL
142 RPN, B EES/NX BEALIGRE 10 £
PRL, BRI 3 YA, SR 30 HR, HRIR A I E
(ORI 8 SN R 7 /20 0 v G /YA e e
BRI AR, e 7 vk R — e R E A T
Bio THBM 3 M, SIS/ N K345 HoRE
RFEERKAWREIET 1| m? ERE, TSI T
A BRS8N AR S5 A 1 R A
WA L/ e Tk X IO L (6 IR AN DY
PRI, B A AR 25 R4 R 0™ /. ORFEEO T
BN WORAEEL = B SRR oL i / B R
PRAEY) =
1.5 #daaba

SR WPS 2024 4 AR A4 Y SPSS 270
AT ) J5 22341, Origin 2024 22161 R AH G
PR3 HT o

2 HBRE55H

2.1 PURECA[FAE N B E R A F R

TR IG5 R (e 1) R, HEFp st ] (43R
FHELE T B E AR 690 78 AN AR B Hh oG d
YR 3. BAARRIN QG AL i 541
BEMAHEIR 10 ~ 20 d,CD A= 35 A AH R B B 4R i
R, 20 ~ 25 ds 3 BN BB R
H 2025 4EAYHR FEIERL 2024 AE N B REK
P& A FE R A B B S 4G I ] 3 S AE | R T
690 {J3HESE B 1 A= B HERR , ITAE 2025 AER I
SR RN R Gk 4, SR AR BRI A%

- 37 -



RESGHLR

2025 4F

ot FHel

X A= B AR A R 4 40 R REAE T4 301 s ok 1
FEIR AL
2.2 VAR TR B UE RO R Y e
A B B s ) 5 h ok B (3R 1), 75 A% i
T 690 KB MBRIHEAEARZR . 2024 4F QG
A PR FLBA A W B Bt A R i 2
S, I WS G BV R 22 1 6 G IR R o 7
5 CD A5 HAHR B WA e, Ui E %
A A KRR Z R SRR SR N B AR B
S TE QG 12025 AR BRI (CSOTEIR T — 218
TR —ZLA B ) A 18 3 = T R A A 3 48

TN AT el AR AR R O B A GIR SR, K
SR B BEA LR ], DT A= i o
AT E, Ak, 2025 4EFL AT AT B AR
2024 4E B E A% ,QG 5 CD A 854 W RT 7 ~ 12.d
516 ~ 23 d, 2B Ui AR BRIA U2 5 (iU R
AR )RS GHCR AT 1o 2B R E
ZE LT T 690 AU R AZ 4RI S AR B
ARG R RS - B IR S i 4R R B R AN
SN G 3 5 1 A 58 2 5 S AT R A A A S 0 B
TR 2 M5 W 25 A B B B A e et ) AR BEASOR T
HAEFLAE AR B 5B ) ] S P 3

&1 BYEMESRARE TN R BN

AFEBT -H) BAEF A /d

Oy AT RRE - o o T APEE— R — R gihE— R
HHET BRI BT R AR LU B e T

ASI 04-11 05-03 05-24 06-01 06-07 06-26 07-18 22 21 8 6 19 22

AS2 04-22 05-13 06-03 06-05 06-12 06-30 07-22 21 21 2 7 18 22

0o AS3 05-03 06-02 06-10 06-13 06-19 07-05 07-29 30 8 3 6 16 24

CKI 05-22 06-12 06-19 06-24 06-28 07-14 08-07 21 7 5 4 16 24

2024 BSI 04-20 05-25 06-02 06-08 06-14 07-03 07-29 35 8 6 6 19 26
BS2 05-05 06-02 06-08 06-13 06-24 07-08 08-08 28 6 5 11 14 31

v BS3 05-14 06-13 06-17 06-23 07-01 07-22 08-15 30 4 6 8 21 24

CK2 05-24 06-15 06-18 06-25 07-02 07-24 08-15 22 3 7 7 22 22

CS1 04-04 04-25 05-20 05-28 06-03 06-30 07-15 21 25 8 6 27 15

€S2 04-08 05-03 05-24 05-31 06-08 07-03 07-18 25 21 7 8 25 15

0o CS3 04-20 05-09 05-31 06-05 06-13 07-08 07-25 19 22 5 8 25 17
2025 CK3 04-29 05-24 06-08 06-15 06-21 07-16 07-28 25 15 7 6 25 12
DSI 04-16 05-07 05-29 06-08 06-14 07-15 07-31 21 22 10 6 31 16

DS2 04-23 05-19 06-04 06-11 06-18 07-23 07-31 26 16 7 7 35 8

v DS3 05-02 05-26 06-11 06-18 06-28 07-28 08-12 24 16 7 10 30 15

CK4 05-15 06-04 06-18 06-25 07-03 08-02 08-12 20 14 7 8 30 10

FTXE 690 7E A2 5T A [W] 45 191 b 2
o R T W B A AT (R 1), DAt — 2P R
Haet B ARSI . 250 R0,
690 25 F WM AR b 2R T E AR B B Rt
(] (R T , 1 A AR AR K B B AEAS IR A B R AR X AR
FE  VRBH R B R B B R S

BARMIH ,2024 4F QG 5 CD A48 T &% #& 14k
PR E KB B a0l 57.51.47.37d 5 55,
50.48.39 d, 439 i B A H B 42.53% ~ 50.89% 5
41.49% ~ 49.11%;2025 “F AR EH R 60.61.54 .53 d
+559.56.57.49 d, (5 B A WV R 48.39% ~

53.04%H1 46.83%~50.89% ., H L] WL, B IR KBy
B IR 2 A, A A E B R 4 ) 32 8
AP 3K — M B AT BE VR TR 1 0 S B E 7E
B IR A I O A TR S R R IR
AT I 25 T00s o0 A= AL S AL S TR S HE R, fle fii A
PRI R B R AR K ) AR B A K I

A BRI B 540, S &b
PR A B T S4 AP , E— P IESH%
ISR RIS SRS 690 A B IR IIEE %P
S WA R oy 7 0 B3R TR B ) 2 0 mT SRk o
W, 3 R A T LAFEAT LR S A R

— 38 —



RESGHLR

20254E H 4% el

BEAh, T 690 1A B HERR IR A2 B AT 5 AR B
R ZESF RV . SRR QC AR H
PERPRT CD A%, AT RE-S Pl B2 AR sk 3 4%
PF2E5 g DI R R ST R 1M 2025 4454
W4 B I RAA K T 2024 47, BEIIAR BRIE]) S
2 CUnARRL R A )X R K 2E AR HAT A

T N
200
5 150 |
by
bini
w100 f \ 5
S0F [ \
e
0 0 7

003—28(ASI) 04-09(AS2) 04-19(AS3) 05-11(01(1)
B (H - H)

250 € germda iy A K EZZ Hed
200
< 150 F
B
#H
fi
# 100
YD
50 /
2 U

003—13((:51) 03-25(CS2) 04-06(CS3) 04-18(CK3)
(A - H)

SR ) EE R

g5 b BT 690 G IR 1 E IR A K Befr gk
(] LAE AR AL, AR B R R S R R
ALREIE S A BT AFPR RN T BRI SR xS
T R] O R I X A PR SO0 A 3 R
Btk .

250 B
BRI 4t v ) R R K IR
200 |
= 150
e
)
ﬁ 100 |
50F [~
L2z 7 7.

04-08(BS1) 04-20(BS2) 05-01(BS3) 05-12(CK2)
B (H - H)

<)

250 1D s ot i SR Bt A K B2 B3k K
200

T 1501

m

5

e |

H 100
50T

0 03-27(DS1) 04-09(DS2) 04-21(DS3) 05-01(CK4)
B (H - H)

A B 433 2024 FE0RIE S FIFHE S ; C D iR 2025 A5 5 AT HE AT

1

2.3 VHEASRIRE AL B TR A 690 r7im Kyt
ASEiA!

%2 PR AT AR B B

A 5 PR 2 19 5 Wi S ) A 40 [) 98 B A B I 1 22 5%

52 HAER, W FREE S ARG X EY ™ Y

RS Ze MR . 7F 2024 4F , A3 P R A S I

SEFRL 2 KO- (F = 6.8827) , 1 B A [7) A= 455 1] < f

5 B AT R RL T, R, %

H 690 FEBHERZEETMR

SUIAE PO TR A S R 2 (= 1.3837), W]
eI 5] 38 Ao e SR DGR IR, B
MRS e . ARbe S Il i S B AR I
i O B3 (F=9.734")  dam AR A S50 T
T FLRE A 22 S, S T M — R0 RE S R
X R A ] o AR 2025 4F , A= T RoR:
0, T o AT SR 18 5 M K TR 5
AR (3 R 25 DA B 2208 5 R PR 254 S5 I

- 30 —



RESGHLR

20254E H 4% el

KB R A Y X TR B (F = 59.058™)
FIAG R (F = 5.056") 4 5k 52 M, 0F— A0 R W4
WA AR R B AR T de i . 1k
A, A58 5 1 A TR R SRR L i
SEH. T YRS R AR 5 W A 20T DR b ) B

SRR AR 3 S EE T AT I R

7, MR D 2R A P 15 T B, i 52 i)
YEIE R R T SR RCR AR A SR
RIU 22 AL BOTRIERON . X —25 R w7 TR H R
PR R PR - R AR A E A, O XA
KR S Bt T RS

®2 ARMBENEERTERTEMREZRNATES(FE)

0y i3S TR TR AL i
JAEts 2.151 4347 24.997 6.882"

2024 sk 3 16.139 1.383" 2.372 4.901
A% x 9.016 1.645 0.489 9.734™

AESR 25.697™ 129.280™ 36.075" 2917

2025 914k 3 3.094 59.058™ 5.056" 2.174

3% x 451 2.556 72211" 12.651" 2.722

2 FORE R M0 A FI W2 KT (P< 0.01),* RN EZE B2 A 5] i E7K (P < 0.05).

5 109 V8 9 38 Ao 52 e AR 7 RO 690 SCHEEA R
PERE , HEMVE 7= i J i A= BA L o 36 345
R EIR 2024 4 QG SEE o, f H 0 3% 0] Ak
FLCASD) By RS A S i £ 78 AS1 3T
PR B0 B 35 5 T AS2 AT K1 AZb3E (P<0.01),
S W% T BE R4 T AR LR R ] S BOE
BB S50 A R LSRR R £ 8 L [
Ao BEI R PR A5 R T Ao BERTE A 1T T
7T A B 0 B AR A, DR AR I G R 2 7R
Wi IN  FESE I B B IRBE A AR X RS AE %5 AST
Ab¥(3 H 28 H) =i IF HAR W 2 T AS2 Fl
AS3 AEFR(P < 0.01), U] R AR FR AR K LT BT
KB ROCIRIEE 1.

HHLZ R, CD ST 2024 4EF 0 R B Bt 1%
WSS S M #  BS2 4B (4 H 20 B ) 7ERik:
BSTR B R, IF B AE BS2 AL FT (7
FEUREE T CK2(P<0.01), B BZHE 1 A #) T
PIIRDGA 77 W) FE R A 5 AR I B B 1 &
LT BS3 AbHR(S A 1 H )= s, il BES i
VI I B ST DG R B B A G, f i T WAk 1)
KR R 350328 o 124F CD s g B E & T QG
A A SR RO i S A A RE D LR
.

2025 4 QG pi 7= i PR IR Bl 1 3 R Bk S T e
B, CS3 Ab¥H(4 A 6 H)FEAREE 5™ i ik,
HAEZAC PR 1A S0 5 2% & T CS1 Al CK3 4
FE(P<0.01), Wt BE B R I T R I Ak TiZ 4R

A BEERIRASE . CD fAE 2025 AR5 A4 DS1
AFE(3 H 27 H)FEAROEEEL TR0 i b3 R
Pt VAR PR AR W R T AT AR Y e R R
SRR EE, IF 0I5 AR SR T A 1 R4

ZRA 2 ARG, CD SE R IR A T R
R (1R 2 W 0, U6 B AR A A5 1 T R T 7
690 FE A A 1 B B ST = YA SR —
PR PRI, CD s 38 B AR T BT 690 1Y
b HORR ST RE R T AL A TR R e B
5 A A R
2.4 TURECA [FEHEHXTE 690 4 ZPER A0

% 4 v, 2025 AERY PSRBT TS 690 11
PR B i FDICIR A BIOAS [ 9% 1A A 2B 8 o
2024 4F, 1E 2024 4F QG i AS1(3 H 28 H )AbFEEK
T KRR B A, 2050 66.58 em .6.55 em FI
216 o/ FE,AS3 (4 F 19 H) AbFERARE - R, >
2.67 ¢/ ¥k,CK1(5 H 12 H )AL B8 Bdme s,
41.99%, FEMCARFRTS, Hkim OB R 0 S T
AS2 KEFR(P < 0.01),CK1 AbFE R (USR5 5 B 2
T AS2 4bFE(P < 0.05);CD 5 BS3(5 H 1 H)Ab#
PR FIEAR ™t dRe s , 200 77.41 em i1 2.35 ¢f #E,
BS3 Ak SRR 2 T CK2 46 #E(P< 0.01),
BS2(4 A 20 H )AbHREK 5 A SR B =, o3
A 6.14 em 1 44.71% ,CK2(5 A 1 H ) &b 3k i
K, 3.24 of B,

2025 4F QG A5 CS3(3 7 28 HO)AFERk s KA

—40 -



RESGHLR

PARRF R, 3 89.82 ¢m.5.85 em il 5.95 of Fk,
TE CS3 AbFEH Ak = AR PR 7 A 2 3575 T CK3
AEFR(P<0.01),CS1(3 A 27 H ) &b BRUSCHR 48 K
. 63.74%,CS2(4 H 9 H )AbFRL Rk, M

20254E H 4% el

1.73 o/ #;CD A5 DS1(3 H 27 H )AL Bk s Aok
T8 %=, M 93.08 em 1 94.70% ,DS3(4 H 21 H)
REPRFE K K, o 6.28 em, CK4(5 H 2 H )b Bk i
AR R, AR 2.34 of BRI 7.41 of B

®3 ARARBEHLETEERTERTEMREAZRNERS T

GRS ) Eripl TERLES /CRL /B TR /g AREEE /TS /hm?) 7o /(kg/hm?)
AS1 4343 +£3.39 aA 39.38 £ 0.86 abAB 347.51 £45.06 aA 2 487.66 £ 175.04 aA
AS2 35.73+£3.96 hB 35.53+6.36hB 325.24 £ 65.95 aA 1 057.17 £ 237.15 cC
Lo AS3 40.15 +2.51 abAB 36.52+3.02bB 339.21 £22.02 aA 1 557.45 +331.17 bBC
CK1 3542 +2.88hB 4420 +1.34 aA 288.03 +34.02 aA 2 144.78 £ 193.38 aAB
2024 BS1 38.45+£2.04 aA 40.87 £ 5.44 aA 47479 + 1.26 aA 2 319.98 +247.84 abAB
BS2 4291 £ 1.67 aA 43.45 +£2.04 aA 390.09 £ 49.61 aA 2268.57 + 407.96 abAB
0 BS3 40.33 £0.57 aA 42.26 £ 6.04 aA 426.10 + 10.38 aA 2 661.47 +327.34 aA
CK2 26.10+4.25hB 42.74 £2.63 aA 397.76 + 86.87 aA 1532.32 +£677.12bB
CS1 37.44 £5.42 abAB 32.51+£0.64dD 233.5+35.14 beB 2733.51 +156.81 hB
CS2 4247 +1.15 aA 35.65+0.28 hB 288.81 +50.63 bAB 333249 +219.83 aA
0o CS3 33.67 £ 1.81 bcAB 34.58 £0.77 cC 388.64 £ 71.54 aA 3 606.76 + 140.10 aA
CK3 31.13+2.40cB 38.56 £0.37 aA 149.52 +40.43 ¢B 1014.57 £ 112.20 cC
203 DS1 45.07 £ 4.64 aA 39.39 £0.52 aA 435.55 +34.52 aA 4 933.63 £ 3 556.56 aA
DS2 43.53 £2.72 aA 3423+0.36 cB 313.49 £53.84 hB 2016.74 + 829.58 aA
0 DS3 46.20 £ 5.97 aA 38.14 £ 0.87 bA 363.85£20.02 abAB 3 919.06 + 564.96 aA
CK4 41.80 +3.80 aA 39.02 £ 0.46 abA 405.54 +48.98 aAB 3484.01 £251.35 aA

T AV R ARG FREFROR 22 5 AGE T L (P< 0.05) ARG FREFROR 25 A g L (P<0.01), £ 4 [F,

x4 BRARBEPLENES 690 KEMKHNERST

Oy B TR FR fem FEK fem RIBTE /(o/ ) BT /(g B Wkt % 1%
AS1 66.58 £ 1.22 aA 6.55+0.27 aA 2.16 +£0.20 aA 2.16 £ 0.20 aA 36.24 + 6.59 abA
AS2 54.55+4.70 bC 5.79+0.39 bA 1.58+£0.19 bB 1.89 +0.32 aA 29.32£5.25bA
06 AS3 5597+132bBC  6.15+043abA  1.86+0.19 abAB  2.67 £0.64 aA 41.04 = 8.25 abA
CK1 63.03+2.15aAB  6.07+0.30abA  1.75+0.14 bAB 245 +0.64 aA 41.99 £2.76 aA
2024 BS1 75.84 +0.89 aA 5.38+0.30bAB 1.97+0.15aA 1.98 £0.14 abA 41.39£0.31 aA
BS2 71.60 £ 6.50 aA 6.14 £ 0.28 aA 2.18 £0.05 aA 2.31+0.18 aA 44.71 £ 6.06 aA
v BS3 77.41 +4.42 aA 6.11 +£0.27 aA 1.94 +£0.14 aA 2.35+0.35aA 3537+ 6.34 aA
CK2 59.22+3.99bhB 4.65 £ 0.58 cC 3.24+3.77 aA 1.52 £0.43 bA 38.13+6.25 aA
CS1 69.78 £ 6.45 bBC  5.82+0.02 aA 1.45+£0.17 abAB 341 +0.45bcAB  63.74+£11.24 aA
CS2 73.94 £3.54 hB 5.81+0.37 aA 1.73 £ 0.14 aA 524 +0.73 abAB  51.39 +8.04 aAB
Qe CS3 89.82 +3.30 aA 5.85+0.29 aA 1.39+£0.11 abAB  5.95+1.90 aA 46.07 +7.92 abAB
CK3 56.79 £5.61 cC 5.71 +£0.68 aA 1.12+0.27 bB 2.24 £0.66 cB 30.75+11.69 bB
2023 DS1 93.08 £6.51 aA 6.00 + 0.05 aA 1.94 + 0.47 bA 6.44 £1.28 abAB  94.70 + 55.09 aA
DS2 92.67 £5.63 aA 5.87+0.26 aA 1.58 £0.09 bA 4.59 +0.74 bB 37.22 +7.39 aA
b DS3 76.10 £ 5.08 bA 6.28 +0.24 aA 2.26+0.24 aA 7.34+1.12 aA 65.26 £28.50 aA
CK4 81.26+7.58 abA 596 + 0.46 aA 2.34+0.10 aA 741 +£1.35aA 36.48 +4.87 aA

—41 -



KA HHRLER

2025 4 A%

e

2.5 VHRECARRIEINT T 690 A F W] o K
PR R A Z MR A D& 4B

AT 690 AE B W i Ko™ i R MR 2ok
AR B AH A B (B 2) AT, £ 2024 48 (] 2-A)QG
SR B WA RO R B Rk i O
AR, T 5 TR i SRR 7 i ATSOR 48 B 2 TR
X, P G R R AR R BRI R
BURR P i FISCIR A B IR G, A DGR 55 R B
PR > K > R > TRF R > BRI = Ik
Fe, Horpr= i Sk e K SR A R B IR
Ktk (P<0.05), 7E 2024 4F-(& 2-B)CD S4B S
PR SO R R R B LR o AL
ARFEBUCR IEAHSG, 77 i 5 RO AR B8 bk o

IEAHDG, e oAb R o ik = B SRR A K 2
BEIEA(P<0.05),

£ 2025 4F (B 2-C)QG s E Mk T 5T h:
Fri RSN, HHATA MR R IEA G, JL
SIS B B IE ARG (P < 0.05); &1 2-C /Y
SEILFW TR S LA MR 2 O OG, UL AE
2025 4F QG f T hE T o 2 2 52 M) R e JHC Al e
RETRHE ., K 2-D 28R 8K CD SAAEEYS
r o AR P R UG K S TR R OE
FHOE, MR i SR R o e RN SRR P S TR O, X
VEIATE CD A:53 T A: B IRk i 2 bk =i Rk o
EOEAESIISE 7SRRI =R S Ui s 'ﬁfﬁmﬁ
BRI 2RI PR S T A G, o o i 5 PR e

R . R R IEARDC, A OCHETR 55 R B R W IEAE(P<0.05),] E%%ﬁuﬂ;ﬁmﬁﬁﬁﬁim
1R > FARR PR > BRI > B > RS, Horp e PARR Y ) A
SRR R B A (P<0.05), SHkE B

A %ﬂ;@ B s

- AEE WO el o E 10
(a1 03 wwm| . R 08

i IEri o 06 | - B AT 06
i © S 7 THIRR Mryu| - & » THER 04
T - \’\ ~ AL 02 ThiGE| - N R 0.2
ey - S ESF  HE 0 HEN| - S R 0

L A 4 Pt 02 HH| SLSB®NSL K 02

el - @IS @C LI 04 K| S Vgl s 04
wit| - SO S F R o v NN WO N A
| /mﬂm VL = RN 4 Va AT | EY
w0 &F OO/ M jwurn - & & gl

2024-QG 2024-CD
C D
i 0 1 0

ol - EEm o - A '
L 08 wam| - e 08

e R ey I (R s 08
s 0 O S TRER 04 s | - 0 S 7 THER 0.4
TEE © QW R 2 THER |« M R 02
i & 4 o o By - S /’fﬁkﬁ 0

kel © @ 7 QO 7wk 02 HE| - & K 02

S VALY T 04 HE| t 4 \,» R 04
i) LN/ @& i o6 K| @F N\& i
LTSS ROV P AN P & Ficii( LTSI I IV W i1 Y
- B OO O L E® A iy LS OPOEC D dll By

2025-QG 2025-CD

* F2RTE 0.05 7KF [ BEAE(P<0.05), A B a3 2024 AESRIG S RIEHE S C.D 2032 2025 AFSRIG S RN HE
B2 #5690 WETH. FERFEMREZRAESHERIEXESHT

—42 -



RESGHLR

20254E H 4% el

3 itig

& 1) 3 5 o PR R A K B B A A AL ()
KM 690 M E W, 16 QG &, HEREIHTHE
RVEFRAERKINE ESE, PR F WSS . X
M 17 AL T 05 G 49 2% A T AR AE A A iy A i
o PR B 5 T O TR DA 5, DT i 25 T
17 A SRS RN B WA AR /= 950 O [ = v 1)
i) A B AR R, 35 S S T 4 R, AH
L2 T, CD A A i iy U R o &2 2, S
Az K 5 AR B A AR I IR A TR 9% U ] S B
FEfBPE 200 iZ AR B v REFR AL T AR AY IR B IR
BCE 2 vh 7 AR {1 & B e .

FEEEVEY A B RS IR BAE M iR AR B
QG Ri = 45 FAR WG OZ0E 40T, s
T, R R R R I OGP, 3 R R R L
TRT RIS TR KA, R a e A K BEE T
IRSTAY IR LAY . 22, CD MY 7 AR o 1
(N 2024 4% BS3.2025 4F DS1) ik | IEAE , 23 i
Hedd 073 . X EIALE CD s, H AR AR Fp =
A, MR AR TR — 1 RE i S KM R PR B B R Y
“HAREW BTN RRA A R EY 0 R G
SR CAnFl b IR ) 5 b At R K
SAERIE W SCB = iRk, CD s57E 2025 45
W RAE (DS T AT Bl m =, o — 2 EE
T AR LA T T ) LR B D R S

7 R R Y 25 S R B L AR 7 e o AR SN
A8 B R BURLN O 7E QG i, ek S B B S5
SRR 3 R R BN . XESE T E R
KB B 40 B85 T A i Rg (R
PR, HAZASE TR e LLE o H AR AR 961 T
ARCRMEE o TR BT R PR AR E , T B s g it
N (RESR GG 7)) BOFFRLE SR B A4S B 52 7%
WAL/

CD 5 7= A RN JE B R 2 A B 5 kM2
7). 2024 4%, BS2 AbHAEFRI B S Tk i b3k
BT, 1T BS3 A FR ™= f ey, Ul AR LA 3 F 1
Yy B8 38 Ao R 15 A (] 7 e R 2R 22 (] AR ok 1
FEIARAE . AN, 4Rk Ak PR 4% S NS I A ek 2>
BF AR T 30 ek 3 ek A R g TR R ok
EATAME: , T GERE =2 A X R e 2, iR
IVEIZE DR RE J1, & CD S p= i ke e v v
T QG sy Z A4 LA

25 b T 690 M) Y BUR HA: BRI 5 R
WHAE, RZGEM B RN R RIR LA LR
QG m A= TR AR T 38 Ao PR P i (R
FERIE) , R WAR XS B — . T CD s D) R B i
(14 A5 B | G B I LR A B R e v ) B A
R O T I SRR G R o B MU, R
M P RRE R . I, AR B SR, QG SN IR
T A AR B U] T X T CD s, e R AR A S
e T2 IR AR B S AT B e e 7 Y B
FERRI , T 7853 A it R P10 7

4 Hig

2024 4F QG # DL AS1(3 A 28 H )RR FIZES
FERIAR , B K IIIE K R A A A At
MR BT, PR R IR 2 487.66 kg/hm?;,CD 5 0 LA
BS3(5 A 1 H)AF ™ &, 4 2 661.47 ke/hm?,
A RUREEL M SRR P Y R R CK2 3
7= 73.69%. KL, PiHLE AR, QG TR,
CD 3 H3 it R o s A5 ) T 7= LB B

2025 4F QG fiLhCS3 (4 H 6 H) AbF ™k
55,3k 3 606.76 ke/hm?, 454 CS1 5 €S2 Fe, F2 W3
AW E 4 A FAh 108 g, A 8 T R 2Us
SRR TSR B83E . CD 5 DS1(3 A 27 B )ALHEF=
135 4 933.63 keg/hm?, TR i AT ROEE AL AE AR
g, R 92 DI 0 A 4R AT = 3 HRAA
DAl R = 5 2 A .

SR

(1] INE 28 0, AR I 0 2. PG i AR AR AR o o i
BT gl A 2 4i7,2024,43(2):27-33.

[2] & B VHRCHE BRI AR 210 7 EN). AR H s
}%.,2022-05-17(3).

BIR . &R BRI 3 7 AR 43 BT (0], Tk 411,2024
(1):70-72.

[4] 3% =W, RGN, 28 BH A/ INAZ A B S i M 25 ok
R fta)). FFRHE,2024,42(13):146-148.

Bl1EMEE.P B AEHi, 5. SR s 5 R vh ke +
SR BRAE B M. b R 2 18 412,2024,40(29):
96-102.

[6] T332 WL 2= otk = AT, 45 USSR AR e 35 S X R
FERAE R[], Al B R 5 PR A 47,2018,35(4):374-380.

[7] JE B2 X 4 A4 T, 4. SRR R X St AR K X
FRIEA Rt R = A B R 2 T WAl Rl2#,2024,65

—43 -



I Tolie sk

20254E H 4% el

(3):513-520.

[8] T1H K, 2538 357 . PG JRAR 2 b X 35 B b A4 B R 2R A AR 56
FHEARTI]. KE 5AIF#,2007,24(3):10-13.

914l IR HRE FE (0 55, PO E RS A =8 =
MR B AE R W22 R ). KE 54 J5RH#,2025,
42(3):28-34.

[10] R W, 0l — BRI, 4 . 495300 46 b g 1 S iz %)
HR I R PRRA ). KEE 54 25RH,2021,38
(1:12-16.

[11]2F M,e A5, K Ah & e AL &0 5 B & Fh
JECHT 2000 A KR E L= m AT TR RR4,2017,
45(1):76-79.

[12] ST 52 B0 5, 45 . e IR s ZE X B BOG IR AR
TR e 2 AR A3 AT AR IR B IR AR AR i 1Rz [T].
Ol BH2F,2020,53(4):720-733.

(31 167k A, 5. PO E 2= X AEY) 2
EA% SRy 43T, PERE Al 44 4H,2025,38(6):1305-1316.

[14] X B —, B AR, 0 47, 5. S FRRE R0 0] = o 7 R 7= 1Y)
BB, PO RN ,2015(8):9-13.

[15] PhazF X — AR, 5. B F R AL X 7y AN [R]

T RR S PR R HE SR P R M (T, v A 24 3E 4,2016,32
(21):67-74.

[16] 17 FILET . FEFIXT R 2R K™= i R ).
KFEH5AAPRF£,2021,38(3):34-38.

7] 4LPE RS A & B WA BT 690 ARIEHR )] BUAL,
AR 2020(6):1.

(18] 3 & Al SSRGS AL bR . ik
FR[D]. BRI AR K %:,2016:23-25.

[19] 1"@ T3 AR o 3 5 WG Bt WA X A /N AR

B K] REOlR#,2023,29(2):27-33.

[20] 5K W 35 5 00, A 50 AL A 4630 G X AR /N2 /M
60" A=K L F i KoK R A2 ] o E A= 2SRl
2#412.,2016,24(8):1095-1102.

211 XUERET, 3k 12,08 1,55, &30 28 HURR A 2 B KGR
FERA A ma]. o EREK,2022,28(6):113-117.

[22] CALDERINI D F.SAVIN R,ABELEDO L G.et al. The

importance of the period immediately preceding anthesis for

L ity Jo )

grain weight determination in wheat[J]. Wheat in a Global
Environment,2001,9:503-509.

Study on Sowing Date of Spring Highland Barley Under Different
Ecological Conditions at Same Ecological Sub—region in Xizang

YOU Yanqun?, Cirenwangdui®, CAl Sumei?, XU Jinmei*, YAO Hui!, Cirenyangzong®, Mimazhaxi*,
CAI Qianwen?, Cirenyangjin®
(1. College of Plant Science, Xizang Agricultural and Animal Husbandry University, Linzhi 860000, China;
2. Nujiang Prefecture Ethnic Technical Secondary School, Nujiang 673100, China)

Abstract: To explore the optimal sowing date of spring barley under different ecological conditions at same Ecological Sub-region in
Xizang, two representative experimental sites (Qiangga Township and Chundui Township) were selected in Linzhou of Lhasa for
sowing date trials using Zangging 690 as the test material. The study analyzed the effects of different sowing dates on key growth
characteristics, yield, and yield components of Zangqing 690. The results showed that the growth process of Zangging 690 shortened
with delayed sowing dates. In 2024, the highest yield (2 487.66 kg/hm?) was achieved in Qiangga Ecological Zone with AS1 (March
28) treatment. In Chundui Ecological Zone, BS3 (May 1) treatment produced the highest yield (2 661.47 kg/hm?). In 2025, CS3 (April
6) treatment in Qiangga Ecological Zone had the highest yield (3 606.76 kg/hm?, while DS1 (March 27) treatment produced the
highest yield (4 933.63 kg/hm?) in Chundui Ecological Zone. In conclusion, the optimal sowing date for spring barley in Xizang should
be adjusted according to regional differences. The sowing date from mid-March to early April is suitable in the areas similar to
Qiangga Ecological Zone, while the sowing date on late March is the best in the regions like Chundui.

Key Words: Xizang; Sowing date; Spring highland barley; Growth characteristics; Yield; Yield components
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Yield Improvement of Xian(Indica) Rice Variety Huanghuazhan by
Backcross Breeding

XU Yongle!, LI Lincong', ZHOU Qiongyu?, SUN Haowen!, WEI Linxin', YUAN Simeng’, XU Junying?,
TIAN Yu?, QIU Xianjin?, HU Hui®
[1. College of Arts and Sciences, Yangtze University, Jingzhou 434020, China; 2. Hubei Key Laboratory of Waterlogging Disaster and
Agricultural Use of Wetland / Key Laboratory of Green and Efficient Production of Crops in the Middle Reaches of the Yangtze River,
Ministry of Agriculture and Rural Affairs (Co-constructed by Ministry and Province), Yangtze University, Jingzhou 434025, Ching;
3. Yichang Academy of Agricultural Sciences, Yichang 443004, China]

Abstract: Huanghuazhan is a conventional xian (indica) rice variety with the largest cultivation area in the Yangtze River Basin in
recent years. To enhance its yield potential, three sets of introgression line populations were developed by backcross breeding strategy
using Huanghuazhan as the recipient parent, and tropical geng (japonica) variety Lemont, Aus varieties Dular and N22 as donor
parents. These populations consisted of 186,172 and 154 lines, respectively. There were significant differences in some yield traits
between the donor parents and Huanghuazhan. The yield and its related traits of the three sets of introgression lines showed continuous
variation, among which spikelet number per panicle and grain number per panicle were generally higher than those of Huanghuazhan.
A total of 14 high-yield introgression lines were selected, most of which have higher effective panicle number, spikelet number per
panicle, grain number per panicle and thousand-grain weight compared with Huanghuazhan. Besides, the seed setting ratio of GL216
and GQL627 was above 85% in both medium rice and late rice seasons, showing high seed setting ratio.

Key Words: Huanghuazhan; Backcross; Yield
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MRS R AR | o Il A IR A AR, 2
EAEEPR WS N R Z B ARk EY” W
REREFLHENEERED,

S A S0 AR W R P A R B 1 3 )3
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2023—2024 AFAEA T SE A SEIB I 5 22 £ ATTHT I
T Sk TR R T 2 2 SN B

M AR IA 1.

2017 4 i CHRAE 2 S RIAREAR) BRI R AR (36 FR)

2018 4 i BRAT H:liiciityﬁ(% 11) KA 257X B R R AR T

2019 4 i e nL; FIRAERE B ROE A R AR T

2020—2021 4§ ik (LES té%ﬁfﬁ ANCFRE PR AR

2022—2023 4 HHE Hif lzlﬁﬁ DX I e I SN VY SR VA
!

2023—2024 4F: B

FIA XEEL R

R IR IEF ™ Fe™ Ko A

E1 RR%2SEE

2 KAE 2 SHEEFERE

2.1 AR

SEPHRE 2 5 AR AR T BB A 7 R, bk Ry
1350 ~ 1650 cm, PRAL 1%, 8455, 43R5 10 ~ 18 1>/ K,
ZEM R, ZEFPHDH:, AR 1.6 ~ 2.2 cm; MRS BEAR
a2, 2% SR TR B8 1A , W THD P s AR R Kk
ik RPUELR  RIHEAL)T , R 25 ~ 40 om, BEA
. SRR 2 PRI, R , 25 Btk TR0
B 35~40g; 24T 95~ 110d, XEH 75 ~ 85d,
2.2 SRR

SR 2 SO R EE R 1 AR A W I A
Yy, BA B n i A A, 22 2 4 bk LR K 43
SRERESE, FR)D12.2%, HE R &8 17.10%,
FLRE WG 25 2.70% , KLEF4E 35 25.8% , BRI LRI £F
Yt 33.2% , PYEVRIREF 5 it 41.2% , B
0.24% 855 1 0.71% , AT B S 5 72 gkeo
23 Pt

SEREE 2 ST B R R 2R L T
LN iR R T VR o018
24 JFEEERM

A% 1 ATAL SR 2 SHE AL A HL 3R e
Yt 5 P 68 734.26 kg/hm?, BE%t B 22 4 S48
23.02% , BRI BRI EE 2 S 1S 10.25% 5 3T
B 19 056.24 ke/hm?, &80 B FE 22 4 5 15 77
23.45% , R IAHRLAREE 2 S 1A 10.64% ; - HFb
T & 3 230.57 kg/hm?, B0 BB 22 4 5 5 77
5.42% RIS IR REE 2 548 15.65%

SR 2 S A X AR K b O 1Y B

64 136.34 kg/hm?, # X} BEBR AL 100 34 77 14.75% ,
BF I MRS FE 2 515 9.84% 5 F- 34 T 7 i
18 498.40 kg/hm?, FXFREFRAL 100 347 14.25% , 5%
J bR B R4 3 2 51 R 9.36% 5 F- Y RP T T
3 240.49 kg/hm®, B0 BEERAL 100 345 3.87% , st
IR R 2 S 11.02%.

SR 2 5 A A IR O Y e R T
64 593.21 kg/hm?, A6 HRBRAH 100 357 12.62% , %
JR IR M R FE 2 SR 8.52% ; -1 TR R R
17 520.02 kg/hm?, 0T BEFRAH 100 157 14.08% , %
JE G MBS FE 2 S HG 7 10.48% ; V- SR 5 7
2 980.62 kg/hm?, # Xt FEBRAL 100 37 5.75% , 5 )5
TR R 2REE 2 5377 10.93%

3 RRE 2 SHIERARER

3.1 #EF

16 H YR IRFAELE 5 C UL R gEA T 3R A (— %
Ja ATNAZES AR, a7 A A b
FERR R REFN 5 2R SR 7 PR o kR A L A%
&G AT, AR TIE R AT SR
2 SRR N 0.25 ~ 0.40 ke/667 m?, — R /AR
B, B¢ 4 ~ 6 B 47HE 30 ~ 60 em, BRFE 10 ~ 20 em;
FERIRIE 1 ~ 3 om, JEF 58 Y%, fiAD 75 14
BmaE A DOR T .
32 BHEEAR

- D O i S N S 1DV [ S AR RV
5 b X R A A 5 B IO R A . Ak,
Jit A2 JEC RS , 5 T EE A 0 it PR ok 50, 5 BB IR
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FERA 3 ~ 5 kg/667 m* VEFEAE,, AFRX ] HE A

JE (N P05 . K0 A& HE o 15 £ 20 ¢ 10, B FF 47
(FRHEP B =45% )15 ~ 20 kg/667 m* YEFEAE

®1 RRFE2SFELERSN

25 iH HR Al 1 /(kg/hm?) Xt HR S A A /(kg/hm?) X RESE R /9% Xt BE A
l 55 870.26 cC 23.02 MeZE 4 2
fiif 68 734.26 aA
62 341.54 bB 10.25 KH2 B
17 223.83 bB 23.45 b 4 5
il HEAR S T 19 056.24 aA
15 436.48 cC 10.64 K325
3 064.56 bB 5.42 MeZi 4 =
¥ 3230.57 aA
2793.30 cC 15.65 K325
55 890.14 cC 14.75 Bt 100
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58 389.12 bB 9.84 KH2 B
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XI5 T+ 18 498.40 aA
16 915.89 bB 9.36 KH2 B
3119.89 bB 3.87 Bt 100
¥ 3 240.49 aA
2918.78 cC 11.02 K325
57 356.89 cC 12.62 Bt 100
fitf FE 64 593.21 aA
5952231 bB 8.52 5%H 0
‘ 15 357.60 cC 14.08 it 100
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T 5 22T R B R 2805 s 2 AT B e AR Rl NS 58 KRG PR BN 2R A G4 (P < 0.05) (R ESIT &
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3.3 HEE R

2 HATA L HBRER, LA T s LR 5
JF o BBCEAEF PRS- 2 ~ 3 0 PERRE
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151 40 em AEAT TR TES 2 IR REBR BS503R
HEBR AR YRR A K I Al L R T 54T, 4 7
JESE 1 mT i B AR S0 9 BRBE B) 5 o CFL R ) A

W FE AV B IR P FRBTIA N L R2E BT IR A
B SN SR VAR FR AN B AR (25)
JE RH S R SRR DL IE . SEEEPUR
A PR IR R A A RO 2 — , FEAERE Rl T
PEATANFIH BE AL I, A5 T ml b 5 OB 7 b
AT R FALAC s Hb b 35 HUOR A 25 g it 7% A7)
8% = A S R AT 25 mL/667 m? B 10% — F. 54 45

fif 20 mL/667 m? 5, X} 7K 15.0 kg/667 m?> ZE M- 1ji [
s BT ARIE A A, 2 2ORBURME RS It B e, 4 e
TR -l AN R 22 AR ZEE RRAE , 7 A B
bl BN R PR S48t A2 Bt Tt 40%
IRARFLIMAFAR 2
34 EmoE

DRI ol TG M0, o R SOARAS B I
AL A R A 2 o R A 2, S Ok i S
i PMAEZRZE AR AR 20 AR B i 2 i
7RI IR AR R T A S S, Rl
A, 7 IR SZ ] S ORUEREAZ BT, WO R 0K
Bl Rk B, WOHI S T B r s EG By A B
Jit, mJ R PN TS sl e RIS R, B s e %
R ST, SRR 5 7K R < 13%MHTE L ATRA
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Breeding and Cultivation Techniques of New Lodging—resistant and
High—yield Quinoa Variety Mengkeli No.2

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

Abstract: Mengkeli No.2 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 breeding method and directional selection. In March 2025,
it obtained the certificate of grass variety approval in Inner Mongolia Autonomous Region (Number: Mengshen -144-2024). It has
many branches, and high 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 64 593.21 kg/hm? the average hay yield was
17 520.02 kg/hm? and the average seed yield was 2 980.62 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.2; Breeding

(EBFE 157)

Investigation and Response Strategies for Extraordinary Drought in
Wheat Fields

GE Zhaojian', XU Tao? ZHANG Junxi*, HUANG Chengyu®, GU Chunrong?, HU Jixiang*, JIANG Yingjie!
(1. Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng 224002, China;
2. Yancheng Agricultural Science and Technology Vocational College, Yancheng 224051, China;
3. Yandu District Meteorological Bureau of Yancheng City, Yandu 224005, China)

Abstract: In response to the rare persistent drought affecting wheat fields in the Yancheng region of Jiangsu from winter 2024 to spring
2025, this study combined field investigations, in-situ observations, and literature analysis to systematically investigate the effects of
drought stress on various growth stages of wheat and response strategies. The results showed that prolonged drought significantly
negatively impacted wheat growth and development, mainly resulting in uneven seedling growth, a substantial decrease in effective
tillering, and ultimately a decline in grains per spike. Comprehensive comparison of drought resistance techniques showed that the
optimal timing for irrigation was during the wheat jointing stage. In terms of irrigation methods, the order was sprinkler irrigation >
watering irrigation > furrow irrigation > flood irrigation > soaking irrigation. The appropriate irrigation amount should be controlled
between 40 mm and 60 mm. The findings of this study can provide concrete technical guidance for drought resistance, and offer
valuable references for drought management in wheat fields within Jiangsu Province and similar ecological areas.

Key Words: Wheat drought; Growth effects; Irrigation strategies; Yancheng region
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466.16 keg/667 n?, LT IR ARG 5 5 (400.59 ke/667 m?)
B 16.37% , 2= 5 H R B Ge 408 L, 2019—2021 4F
FEZ ST S IR KA b R 2 05 5150, 2 4F
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2017 4FEk—2018 4- & %ﬁué@jii%ﬁgiﬁﬁiﬁﬁﬁiﬁ%,%%ﬁ B1601
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IS K 2 i SE g (TR e
E1 HRE14ETREE
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P R A e 58.2 28.4 44.85 632.91 10.60 2
TLIRAE Iy SR ARG AR e 64.3 23.7 39.72 602.99 7.15 2
VLRI X AL AL 2= 5% B 54.4 28.1 41.37 415.76 5.09 2
HERWT AR R =B 55.5 26.2 35.60 518.16 9.47 1
VLA IR AR i 72.1 24.1 40.66 623.91 24.12 1
TLINE SRR R ALIT 55.3 25.9 45.26 632.14 9.10 1
LA TN A AR i 60.0 23.7 44.83 568.28 26.29 3
T 59.6 25.8 41.82 566.86 12.20 1

TE:CK MR 555 .3 5 Il
£5 2020—2021 EEIHEAAREZZ R ETIRWIHRE 14 BRULEHRERN
e T/ FORIEL / TR / i ¥ BCK ™=/ PERIK

(IH /667 m?) (ki /) g (kg/667 m?) %
7P PNESY = T 52.6 247 40.21 488.53 4.81 3
VLRI X AL AL 2= 5% B 63.4 29.4 36.98 437.00 3.64 4
VLI TR ARG AR i 58.5 23.9 43.58 560.88 0.97 4
VLA TR AR 57.2 242 4146 527.20 -1.88 6
E TR =B 60.8 22.8 35.20 465.75 4.97 4
TLIR L X A B 5 T 59.1 26.5 40.00 391.79 0.13 5
VLA IR i 63.5 26.5 40.35 566.66 8.83 4
TLIRE EHEA AR i 58.3 23.4 42.30 580.00 5.22 4
LA TN A AR i 38.6 21.6 43.48 667.00 13.44 1
S 56.9 24.8 40.40 520.53 4.46 2

1 6 7T H1,2022—2023 4E R M 14 &
M de s KEZ MR Z el R, 37 &
325.88 kg/667 m?, Mt HEAE o 9 B By ke
2.49% By RS 70,3 S 3 A

M 2 7 AT, 2023 —2024 4E JE 3 Rk 14
34 77 B 300.01 ke/667 m2,  HLATHRAEREZ 9 SR
P35 3.85% A 77,4 55T 1 R0

4 BRI 14 FE R

Z AR B2 BEAR PRI ISR T S R
WAL 14 S HT R 2 AR A RN, TP PR 2 R
I SRBUR TR (R 8). kML 14 T 2023—
2024 EAEVLIRAE R BeA & e e A B2 vl ifs it
4308w CHEREAR 37 ) D0 A: 7= X 27 KBAAE 39 5 H (4
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2025 4F

ot FHel

HEE 2 R B 0.2% ~0.3% ) B K R
767.5 ke/667 m? [ L, FH B ISR 3R B 47 4k g

14 R AR BT 1 A FEHE

F6 2022—2023 FEMILEXRELZ R EEIXKIARE 14 TR LM R BRI

. HE%/ %ﬁjﬁéﬂt / TR / P/ B CK 3877/ P
(J7#2 /667 m*) (7 / F) g (kg/667 m*) %

WL gep gl B PR 35.2 26.8 35.70 324.50 2.30 9
Wb R JEh.G 38.8 23.1 33.80 296.90 -8.50 5
VARG AR I 35.3 29.8 39.30 332.17 -0.30 10

Al K SR H e e, 34.2 28.5 32.90 328.33 8.70 6

Wb Ll B =B 46.3 25.7 37.90 351.87 16.55 2
FH A 7Bt 50.3 18.2 40.90 321.50 -3.80 9
I 40.0 25.4 36.75 325.88 2.49 7

HE:CK HERFE 95 2T,

R7 20232024 EEHILEAKRESSLETREHRIE 14 BULEHEFTEXRN

FHE/

RRLES /

TR /

=V

i CK 3™ /

M (Jik /667 m?) (ki /) g (kg/667 m?) % S
WAL LA B A BR A W] 38.2 24.1 37.10 320.00 3.00 8
WL A e 37.9 19.1 35.60 245.33 -8.00 11
UVELS R BT 373 22.1 37.50 32243 2.68 6
HerprROlb R SR N X 36.8 23.5 36.80 324.33 7.04 5
WL FAV R B 53.7 23.9 30.20 287.97 14.55 3
P-4y 40.8 225 35.44 300.01 3.85 7
®8 BRB1ATEARZFRENMLETLER
N PSS S AL
AL S Hh M R B A A AP IS i
P S Hh M R B A A AP IS i
B SREA Hh M R B A A AP IS i
KB SREA Hh M R B A A AP IS i
BRI SE Hh ML R BEAE ) SR 5 e

5 HREA4FIEREARER

5.1 KGEERDF, 18 G FD

Fh B 2 R4 R W 14 35 B ) OCHE,
3 FFFRLARH . 5T REET . 6 TR 2R A
To KB kR ORI R A K
i, FEHTARGRD , R A . A 14 15 HHE
FOAZEVT IR HERG X o 11 H 1 —10 B, HEJLHBIX Ky
10 25 H—11 A 10 H,#dkk 11 A 5—15 H.

5.2 PEIEF PSS AT A

FEHTIE A G 14 Fp 7 0 T 5 R
JEE FP TR 2E R R I WA D RZ RS A
BE(15 T7 ~ 20 Fikk /667 m?), i1 E3E ErakF . a0
FEWR B R V8 3, g e
LA 20 b, SR FHMLAR A% ATHE R 20 em 2247,
T EAR IR HIAE 2 ~ 3 em,
53 HHNKEBE , BORA 280 T

VE A R R F2 JFURHRP L, R Mg 14 R RHZ &
rh Ut FH B 3 45, ZTE 18 ke/667 m* /¢
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KESHHKF 20254 a2k Hoel
i (AR B 33 245 SR8 28 ) 5 it P NV IS M HFS SE 3k

DAIFERE A 3,3 i 1O FUE i e, 1 3 MRtk Ty
ZOREAE L IR ST AR Rl 8 £ 2, W
FPTIE ST 2 ~ 3 IRIARAMBIE, AR EiiR —
SV TR 30 ¢/667 m+ FRZE 300 ¢/667 m?, i 1 7k
INZEEZENEE 10 mL/667 m?, K 2 L, T ANLEE
MG IBE i o P I LA % FH 019 2R3 , S Aot HERS:
AR R R TG T
5.4 KGHELREE , B {1 B 7

WA 14 5518 J5 5 S it I 2 T (7] % B g 2
B REER BTG R A I BR R ATV v SRR B Sk
(RS A S5 B 2R 4 T H TR AR g , 77 I AR ek 24 5
WY S]5 RS SRl 2 3 o A 2R 15 R s A b ok

(] 2 MR 55,55, VIIRET B EL 3 % TR 34 e =
PSRRI 4Ol TR A, 2023,43(13):9-10.

[2] &S, F W, H  H T X R K A&
AR ). LR F,2024,52(24):33-34,37.

B1F 20k Sk INERE S AR R e R R S
T RGIR 2R AR DG 3 BT 0], K2 54 26F1H7,2018,35(1):18—-
22,52.

[4] R R AR, £ EBI R L RGA MR A E 5 H iR B
FEID]. ¥ A7 M K2,2022:13.

515 ZE.767.5 AT YEMEH AR 14 568 K 5E &
PR SR AR B.2024(7):6.

[6] B4V XA IE AT IE D%, 55 . KB R R 2 28 5 ik

H. PEFNE,2024(3):125-127,130.

(7115552 0 X A R P 2 )3 B K 22 8
IR EEE 1 SRR E LRFERREHEARD. KESH
HRh#,2020,37(1):59-61.

BRI, s e B 75 7 4538 A K 32 H A
FHMIBR R TANRG B IR, 7E 3 ~ 5 iHt,
FEHE K FHH AT it 25% Z2 %0 30 ~ 35 /667 m?; &
FHT, AT BT 59RO 35 ~ 45 /667 m? B 7
70 mL/667 m*, AR SE I BB IR AR B A

Breeding and Cultivation Techniques of Malting Barley Variety
Yangnongpi 14 with High Quality, High Yield and Multiple Resistance

LU Jingxin', LYU Chao*, FAN Chao? GUO Baojian', ZHU Juan', WANG Feifei', GUO Shiping?,
ZHU Jiangsheng? XU Rugen'!
(1. College of Agriculture, Yangzhou University, Yangzhou 225009, China;
2. Jiangsu Agricultural Reclamation Malt Co., Ltd., Sheyang 224300, China)

Abstract: Yangnongpi 14 (line code “Su B1601”) was developed by Barley Research Institute of Yangzhou University using pedigree
method from the hybrid combination “Supi No.3 x Yangnongpi No.10”. This variety is spring-type two-row hulled barley variety with
a plant height of about 85 cm and a relatively compact plant architecture. It exhibits excellent stem elasticity, fertilizer tolerance, and
lodging resistance. Seedlings are semi-erect with deep green foliage and elongated leaves. The variety demonstrates strong tillering
capacity and high ear formation rate. The number of effective ears per 667 m? is approximately 600 000. The ears are well-arranged
with medium-to-large size. The average filled grains per ear are 24-30. Grains are pale yellow and plump. The thousand-grain weight is
about 41.00 g. The variety has excellent malting quality. It exhibits high resistance to barley yellow mosaic virus and powdery mildew,
moderate resistance to barley Fusarium head blight, stripe rust, and yellow dwarf disease, along with good salt and cold tolerance. Its
whole growth period lasts approximately 200 days. During the 2019-2021 multi-location evaluation trials in Jiangsu Province, the
combined average yield over two years was 543.70 kg/667 m? which was 8.33% higher than that of the control variety Yangnongpi
No.5. It was registered as a non-major crop variety in China on August 18, 2022, with registration number: GPD Barley (Highland
Barley) (2022) 320017. It is suitable for promotion in winter barley-growing regions of Jiangsu Province. From 2022 to 2024,
Yangnongpi 14 participated in the multi-location evaluation trials for barley varieties in Hubei Province. The average yield over two
years was 312.95 kg/667 m? which was 3.17% higher than that of the control variety Huadamai No.9. Announced in Notice N0.894 of
Ministry of Agriculture and Rural Affairs of People’s Republic of China on March 26, 2025 (Certificate number: 2025-05-0174),
Yangnongpi 14 is suitable for cultivation in winter barley areas of Jiangsu and Hubei provinces.

Key Words: Malting barley; Variety; High quality; High yield; Multiple resistance
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= . ZHUBNRIEZE 31 LT B Bk

JASOR B8, ok
(VLR RAEFI AR H A R R VTR Bt 210017)

E A 31 ST AP AT BR O w] A SR A IR B T SO0 KRN Y H12-33 S REA, 5 RAT )™ )18 Lol
(IR 22 SACANIRAS R AR T 7 T B A 7/ N b of, T RE G 5 IR 22 20253005, IXSEAIRAE RN 1%
AP AR 2211 d, Bk 81.4 om, ARACREEL 42.4 JRE /667 m?, BEARIEL 39.1 KL/ BE, TORIBUEE 43.9 o, FPIBGREENA SR A5

95, LA P PU BT B , b SE B aR  NE R
KR AR 31/ N A AR AR
hE 52T S512.1

INERAIREBENREENZ —, 210z,
AEFAR TR ot S M R R AR 32% , 6
25 YRR 30% , 5 R R L AT K
AT G2  FR ELRA A R/ N A [
TH PRI, /N2 i 1 R 43 0 o 4 T b T R Y
22% ~ 30%FIHE EVEY SRR I 22% ~ 27% , 323K
TR FRBIEE =AY, EHR, AT
Bl A FARICH B Rl R RS9 T B i R
AR SER G AF IS AR /INAZ SR R
TN B T B 2SR
PRI EFUERRR, BLAb, 24~/ N2 BE DRI Rl i 5
B R AR T /N DI Pk R R s A
HURITRASENT . FEF RSB TR B R TAEE N
TG A 78 4 F AR - T AR e B it

LA X VR Ry F B /NG 7= X, K T I
TRBRI & EVR A e AP R T Ak
Wil A X — ML, VLI RAEFIL S B BR 2
w2012 4F )5 S B F R, LR AR L&
FE YU 0 B AR K A TR R AT
FEH Fhbl ME S FREREN S+10 WA H T
SEAR H2-33 VR W BAS 5 5 7 T iE B s i 2Z 22
KD ACHI A G, T a T mr=duii /N i) R Gi ik

Wk H 38 :2025-07-02; #& 18] H 1 : 2025-08-08,,
EE T A AR(1972—) B R 20, K BINF N KFE . E
KEFAEFETE, Email: 870800118@qq.com.
*RAEVER Dok E (1986—), B A 20, B F/NE 1L TR

%% Email: myz306@163.com,

M ERAREES ;B

XEHS1673-6486-20250076

FIIRE . G0 10 K0T, i FS 2B T 240
REEH M AL R A5 o

1 %% 31 Ffpidig

e 31 MBS R T g ge 5 B
PIEREEF LS HOTR B Rl o JLREA H12-33 #5715
i IRER P SEIL RN, ACAHEAE 22 SRR ™
TERLPES FOREVEAF SR, PUEA SRR 5 e
31 BUEFT R TR . FUARIE R R LA 1.

2 £F 3 EERYU

2.1 FEALREMR

Az 31 AN G gk, Sy EE D)
S, FUIRME T s MR R B2 I ST, S R A
L S N = DN S F VAR A 7] W il iU 1 G E

R 2B+ KRR i 1 AT
I, TE 2021—2023 4F B X I 58 Al 2023—2024 4
BEA R, AR 31 AR EGE 417 T~
43.2 JiFE 1667 m?, FEAKIEL 35.5 ~ 39.9 K / B, T-HifE
Ik 433 ~44.1 g, —EH UM, A RS, e
31 2 AR BRI 3 A T 221.1 d, HifEdZ 20
ZiE I Sy O
22 ZEAbi

Az 31 LA PURTELE KRR B R T BE
M S g0 5 S R W, BT R A i i
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20254E H 4% el

Y (K 2) KW AR 31 IREEIRIEFI = 4051 R
3.44 3.05, W IE T8 505 )k 2.19.3.47, F Bk Ik
FREIR(MS) X AT IR mHL(HR) 24 (IM),
JE(MS) B9 AN SO , TR HT (MR ) B AL B

RESGHLR

=, W IRERPUE L Fhbl FARER P QTL
i J5. QFhb.caas—SAL, & 25 PirEIER Yrs,
Yr30.Yr75. YrZH58 #1245 45 3 $1 1k QTL {7 51 -
QYrsn.nwafu-3DL . QYrsn.nwafu—6BS, 2 H-J E A

2012 4EH H12-33 x {3 22
!
2012—2013 4F F, BGIEZes 3, #fa R 24
!
2013—2014 4f F, A BERRRE TS B8 R SRR SR AR BRI S S = R )
!
2014—2016 4 —F, IRAEFESPUSMERIE. EAREPUIEN R et PRt (5 ) F A, X R
FEIR SO 55 T e 3 S A 2 B R P EA T HH [RI) 07 , £ BR 25 Aotk P R P
!
2016—2018 4 —F, MRESFARCIEEE, SARE B O . B kPR B (B | 6D LSS 2RIk
(B GHUZHES5 R ) HISE A PibE, fF BARSE R A T4 5508
!
2019—2020 4 INREGE 2B LR R IRRRENE, ISR B
!
2020—2021 4F b FEIRES: , /NR R B, 43 R YR
!
2021—2023 4 BNNTIE KAEFL RSB A A X 8GR 56
!
2023—2024 4F BNNTIE KAEF RSB A A A =R 06
B 1 f£E31HEEFEE
F1 TN ITERZHERRIU
iz oxdE | ST /A KRR fem  ARUEEU/CIRE 1667 m?)  BERIEC/ORL/HE)  TRIER /o BER /%
2021—2022 AEZ X IKIAK:  216.6 79.4 432 384 43.7 37.57
2022—2023 4F JF KB 5 225.6 83.4 41.7 39.9 44.1 39.77
S 221.1 81.4 424 39.1 43.9 38.67
2023—2024 4FJF A= iR G 222.0 85.7 42.6 35.5 433 38.55
T2 HEIIMULEELER
TREEIR
— — SO % S MR SRR R
, . PRACITE R E
1640 51 - N
P N 1 N X = A /10 SO 75 1 N -2 R 717 S 7 WA 11 SO 1 S 71 O 1 - i
BEOIB F5% MY dEEC Ko T EE TR TP TR dE5K
2021—2022 4EEF X IIRH 344 MS  2.19 MR 31.52 5000 MS 9.0 HS HR MS 1 MR
2022—2023 4 JE X BHRE 3.05 MS 347 MS 3632 6842 MS 4.0 MR M MS 1 MR
S 324 MS 283 MS 3392 5921 MS 6.5 HS HR MS 1 MR

T IM, 538 s HR, bt R, BOe s MR, 40 MS, HR gk S, J8% 5 HS, ek

2.3 FPRLELT

12 3 1T, AR AR EB A 40 it o O RS DN
AR 31 SRl /NAE 2 4E KR I A =40 9 K
842.0.839.0 ¢/L, ML 1 Bt 43 80537 15.60%
15.32%, 181 73 Jot it 53 2053 310 33.8% .34.1% , WK

JKAE 3 9N 626.0.600.0 mL/kg, £ 58 B E) 43 51 K
11.6.9.7 min, F KHAHFH T3 53514 546.0.407.0 E.U,
FL P T 43 518 101.0.81.0 em?,2022—2023 4E g
JEFRECH 62,
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20254E H 4% el

24 PRI

A7 31 R L . R 4 AT, 2021—
2023 AEFEIZ A TS LA KAEFIE RS A 4
XIS, 642 31 1774 603.79 kg/667 m?, b Xt
B L AP HEZE 20 3977 5.70%,2 4EHE 18 MR A 4

BRI B 5 R 100% , 2023—2024 4F % Fh
SN RTINS AR A 771205, 9 Mk S A
7 31 R 597.75 kg/667 m?,  HERTHR SR
20 3477 4.54% 3477 IR 100% , BE T 4852 31 1
R S Tz AE M

®3 £F£ 31 BEANER

A/ HEA i T 77

WK 5 /

1

FREWIE] /e RRLPRE Yy hrfhiaAR 7 BERE

[2]EpAZAR

o (gl)  JEEAE /% FERSE /% (mlkg) min (Rm, 135)/E.U cm? iy G

2021—2022  842.0 15.60 33.8 626.0 11.6 546.0 101.0 — R

2022—2023  839.0 15.32 34.1 600.0 9.7 407.0 81.0 62 HIERAS

Sty 840.5 15.46 34.0 613.0 10.7 476.5 91.0 — TR

F4 £EF 3N HRKBmERN

TG H 51 Fedt /(kg/667 m?) 5 CK 3 /% PRk A B A BT %
2021—2022 4 X I 607.40 5.33 4 9 9 100
2022—2023 4 X I 600.17 6.07 3 9 9 100
Ty 603.79 5.70 3 9 9 100
2023—2024 4F A AT 597.75 4.54 4 9 9 100

3 ERSAAEN

3.1 mEIR R

27 31w R T OOCE S 2 AR
FAASEHEEA, AN TaCwi-Al AGP-L-1B.GW2,QGI-4A ,
TaGS2-B1 . TaGSla, TaSus1-7B, 285E T 600 kg/667 m* %
e iR

U EER NS . BB RS T i B AR 5
D7 (A0 Yr5, Y130, QYr.nwafu—3BS . QYrsn.nwafu-3DL,
QYrsn.nwafu—6BS, Yr75, YrZH58 %5 ) . Pt M 45 o F&
K (Lr67). HHZ 31 X aRaeis I, BE T Fhbl,
QFhb.caas-SALPUMEFER, BEARXEPUHA BONE
o A TR S
3.2 R A

e EE AR IC BN, B4 31 AR e &
B BRI EROERE (A1 Glu-DI A 55k
) 5+10 PR IE ), DL K 45 kPR b 1 32 30
(401 Pina—D1b/Pinb-D1b 5875 KL ) ABJEAEZ 31 4751H
AEIR BB AR E , P fRE -5 A BB o R4 Hh A
o5 A R PR A O o
3.3 Prai A

63 31 R4S Rhi-DI, Rhi24_AP2, Rhi24_FAR
SPRBATPUEIR IR, W T AP, IR

1E 2021—2024 4 FF 050 Hp ¥4 ok BB R B %, 3%
LT H e B s AN E D

4 HFIRICHBERE

ez 31 W H R T 4> Thnickl Bk S A,
FIR 5 B AR 5 %% B 0 JE A S T 904
10, 7E Fr—F, A 3 0 B R R A 7 SE R AL A, Y
AR O Y (R B A 24 A RIS (&
SN + PUR TR R D I AR FTRE S P 5 4
T PO S AR S B, PR R PR . X
PO AR BRI A I R A 7 309 o W 07 o, IR i)
U E A7 PRBE S R A il a5
5 H£F I HERAES

s ) 7 o L O R R T AR R IR S
BRI MRS, s AR 31 M5 Fh
DL PR AR IR 25, ZEARBE T HE I, B ANy DA
TILI T AR
5.1 EWEERN, BRI

K a /N R A R S e 2R ()
A T e SO e AR A VRO o e IR e FRE 2R I 7 1)
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20254E H 4% el

HIFEAISEAY . A557 31 MG B 10 H 5—20 H,
IRFEAF A AZ FHN I8 38 Aot
52 GHI%H

3 31 e, R OR & OF Y Rk
42 T3 T 1667 m?, PR R L, Sy 38 Kr, TR iR
44 ¢ Fofi o PHIL, FEE BRI T LA B0 il 78
18 J1 ~20 Ji#k /667 m?, B 1 AR #& MNE /011
BUT A YWY
53 BRIk

L3 MAEETE S E A RN 16 ~
18 ke/667 m?, Hrr AL Hi 15 I8 | A R 44 ot o L DA
4 14 :2 NH, B A H P0s 12 kg/667 m* K,0
12 kg/667 m?, FHHti A UL . 7KIE /N i = A FE 2L
Yy a, G IEHE SRR IR AR 24 S /N2 Ot RE
I 3EM- S A RCT B, I I—&30 ,
TRHEHEIE I3 S RERE D7 aeHE BiRERE .
5.4 RREERG

632 31 (R B FE B A R T o 3 &5
BBE” R RN, FERNE R T A RR R
10% M FEE B +20% FeU%E HE (50 /667 m?) AR
B PROTHTA T S I 50985 71 125 ¢/667 m+
AR B S 109%7L7H 50 m1/667 m*+ F 3L il 10%
BIFEF 100 g/667 m? AL2EBREL . 4T BT e
i 10 mL/667 m*+ TN & B 40 mL/667 m*+ 75 FE 1
60 mL/667 m? B I6 IR IR B0  SURG o Fl L3,
P AE AR RS L PR 1 YK .

6 FHitERE
B 31 BT KAEMAE A 2 L5 F

5B T 1 BRI Rl 7 I A G 5
RPN B R A ARG T 2R KA

x

FEBRIE T AT

B e e S IO

A F| de N A £ B IR W 3| E Y

oA T3 I FE A A AR S B A EEA KA 2 AR SR T, 52 B T8 | s R AR ) R 45
S, 3R VR T A R ORI S IR S 5200 0, AR FIE A 22 AR R OB ) L [
TR0 7 B —H A TR EE DR b SO AR 2 A2 3R] S R 15 0 e R
ARIFIFHCE 5 55 M8 075 73 0 SR 2o 9% o A8 5 VAU 2 55 AR AR o A )2 50—
PRI o e ARl g A IR 2 , 355 55 e 4R S TR I o BT RISk LA S Sl U 8 i

R, FTEERHAEUT 4D D S o,
600 kg/667 m* 2% 577 BE 77, 2 00 T X0 BE; 2) Po kR
T, XBGRE 2 AEHUPE S S BT T
AEJ5 B, RSB AN SUR | R B R, K
MRE T 2Ptk H, BERFALE IR
3) AnTELER, 2 RSN SEAE , FRPRATAA R R bR
HE ;) IEWYET, SR IEE LY (LR A PUEI PR, 3
AVLHMEIL A AT R

31 MRS RR I, BT IR 2= WA
BT, 256 7 F AR IR EOR R HER G 40 BT AN [F] il
o el DT =R o W R SR e Z S RIS I 3N 1)
AN B RIS B B — ARGk S R A% O K
1. AR B R R S AR BRI, /N
FERRE TR A SRR SRR
I, A PRBE E G A ST S PR L T 5
KPR

Sk
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X max] RS AR RPN RIS 4316 IEE ST BIE RO IOLL K32 542514, 2025,42(6):64-68(2025-11-
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FrEHLEVDZEFIM RN ZE 4316 M3k & B =i Bk

Xomn Y E S B O g
PG A48 BRI, 17 3% 046011)

FE KA 4316 SR IITULOl KA ORI B B E W PR B EHC EE 07-6645 K52 08-5348 1 KA il 1d 4958
BRI RGO F AL G0 DR E B/ N R Rl . 2023 AR FERL IR RAEY A E BRI SHE (e Wl E
20220011),2019—2021 FEZ L PH A R A A 4K X 3BT, 2 AF- P33T &7 ik 7 487.7 kg/hm?, B REAPEE 175 SF-37 4t
7053.8 kg/hm? B4 6.2%32020—2021 4FA2 P36 -1 77 8 7 217.8 kg/hm?, HEXT IR 175 1977 4.7% , B077 552855 100% A SCEEAH
IR T RS 4316 BB E L R ZMER TR EARIEHOR  AZ s e & e $ 5%

KRR KA 4316, 3 1 5 7B s peEl
RES %S 85121

INEAENITPEE EEREIEY 2 — , A XS
TR B DX IR 2 R K . T4k, LI PE 4 /)N
F R AR 4R ETE 53.3 1 hm? Za4s (H 32 s
A5 R AR, G SR K L R b i RS
K BRI T ANEE R RS, AR
PE/INZZ “RRTETRR LR T B TR A5 1) S () R,
BF RN B M5 2 2 K 4316 fF %
M R, IR 2 ZAE TR, it 45
BRI B RIS M E A, T 2023 ARE
WP A RAED R H E R R SHE (FERT E
HIZZ 20220011) . s EA TE 20 RAHE 8 HAE
LU PG R A S XK bR . A SCe TN TR
#4316 ML B AR FRERRE e m R Pk
st ST DL B AE F AR 5, SR/ A e AR 2 K
P SHARSE, B 1K 32 4316 B9HE) I

1 KE 4316 EHRE

1.1 CEARRERE

T R, AR O PR AT R
KL PO B e A O R R R SR AR R
28t B 250 = N BT R A R o BT, e A

M ERAREES B

Wk B 1 :2025-09-06; & B H 11 :2025-11-04,

LA H - P B A& TR (202302140601002) 5 L1 PG AL K2
HEYFEF TA(YZGC025),

g% m(1981—), Lo A+, BIAFSE 5, RS 5 1) Sk /N2
R GREEBARDIZE . Email: 18535551255@163.com,

XEHS:1673-6486-20250089

FELLA FEEF LR A B RS 2 07-6645
BEA K F 08-5348 WAXAMATAMIRSE . BAKSE
07-6645 2115 2H 2000 4E LA % & A4 1) 41 R K
97-4567 A 97-5041 FLhil 23 A, R &Rk,
H32 7 AEVEE AL, bR 80 em, > BERLRELR &, K3
FIF R HATUA 5 SCAN K 32 08-5348 /2 2000 4ELA
YE B 1 E] K 98-5947 R 96-4653 L i 44
LA KRG, AZE 8 AFBEF MK, J5 WK
PP VR R, R . R R AR R
FE KRR/ N B R B T Rt 7 AR
RiGvEE, L E H K2 4316, %5 Fh B A& vk e
I BUEIE R o BERE TR AP RN s R
ERRMR, B 1 M HRIER,
1.2 EHELRE

2009—2010 4FJFE , S G K 4 07-6645/ K
08-5348 A A Z4xcFi¥F (175 2010-67),F, £ K
O AR R B U R AL A I R T i T
IR, 2010—2011 4R, F, A 5 17, PRI B4
2o TEHEPkE R 2 AR 2 BUw T kA
BRI AR, 5 N R U SE R RLIRLTG T e
T b PR AF B SRR 2R R 1 BR(BR RS
2011-858). 2011—2012 4FJ | F; #4 BARR 55 45 0 Bk
B GUREEOT B IR A ot 0 BE A 55
PRIR B RESE B, HE A E N MR LB A E
HAREARE 1 #R(BRZR 5 2012-2871), 2012—2013 4F
& Fy AR S R R |, 8 U5 = P P RR R 1R T
JELER 1 BR(BR RS 2013-2716)., 2013—2014 4F
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20254E H 4% el

JE L Fs B AR R MR R L R RO BE R 1 MR (BR R
3 2014-3939), 2014—2015 4EJE, Fy bk 25 55 Al
gl MR I AR — (R R T 2015-4316), H Bl i1 T
Y5, ZeH R MBS K FE 4316 LE AR

(RJE 101 x 25 800)F, x il 5
|
K 97-4567 X
J
K 07-6645

RPN . BHJS A7k B3l e, L a1
ARFIOCT X AR . AESILIPG 4 R K i X skt
B A IR R AR R IR IR B E AR
B E R I 2.

iz 8524(J5ft) x Krh 15 5

|
£ 97-5041 1 98-5947 x 1K 96-4653
|
X K7 08-5348
J
£ 4316

1 INEF@RMIKE 4316 RiEE

F FABR SR AR 2R K MR AL, SRR S R

F—F, 4 A A8, B SR R K 2015-4316, B2k & H [l

2008—2009 4F: K37 07-6645 x K7 08-5348 (Wil Zesc 4l 4)
!
2009—2010 4F Fy 7K LS5 AR
!
2010—2011 4F
!
2011—2015 4F
!
2015—2017 4F INFE R ERKZE 4316 201 2 4E /K % TG
!
2017—2019 4F INE LR K 4316 20 2 4R 5 RIS
!
2019—2021 4F K2 4316 SN 1LIPGAE HF K Hh X 3 I A A P g
!
2023 4F WALV, H O ST H & 20220011

&2

2 KE 4316 FFERD

2.1 XL

2019—2020 4, K52 4316 SNl PE 44 g
WS A7 DX K i b DX 6, 7 N ST A gk
P (2 D ERZSFEE = ik 8] 7 576.5 ke/hm?,
SRR AR 2 175 B4 7.2% , 7R N LR
100% , 7 14 DSk Fh (R ) s 3 £, 2020—
2021 A BE 3% i B Ak 22 S oK Hb X 5
6 RULEKZZ 4316 V177 5 7 384.0 kg/hm?, LA R

NEFRTKE 4316 1£F

UK

H2 175 3477 4.9%, 157 S BRI 100% , 7
16 DS Fh (R )HHERA S 4 61, 2 AE XS
F 4316 V377 5N 7 487.7 ke/hm?, FAS TXf B 2
175 1477 6.2%.
22 AP

2020—2021 4F B, K 3 4316 1L 7544
TR IS A X A PR G , 6 I S RO e
7217.8 ke/hm?, LU IR EZ 175 387 4.7% , 557 53
IR 100% (3 2) , #E— Bk T AR RA: 7 iy
R ERE
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2025 4F

A2 e

Fz1 2019—2021 F£KZF 4316 S MLFAHEBK XL~ KU

SR /(kg/hm?)
0y R e It CK 1 /9% Pk
K3 4316 i 175(CK)
RNt 7167.0 6903.0 3.8 9
Bk 7 641.0 6978.0 9.5 1
Hk 6349.5 5878.5 8.0 3
LI/ 7425.0 6 826.5 8.8 1
2019—2020
e 7270.5 6993.0 4.0 6
K 9127.5 8517.0 72 3
ok 8055.0 7389.0 9.0 3
S 75765 7 069.3 72 3
RNt 6 652.5 6 430.5 3.5 5
Bk 7 603.5 6978.0 9.0 1
Hk 6 450.0 6 085.5 6.0 8
2020—2021 i 7 626.0 6 969.0 9.4 1
WME 6 444.0 64185 0.4 10
ok 9528.0 9333.0 2.1 5
T 7384.0 7035.8 49 4
2 Y 74877 7053.8 6.2

Fz 2 2020—2021 F£KZE 4316 S ML R E =R~ RM

iR AT g/ . CK 14 /% vk
K3 4316 F3 175(CK)

RNt 6 436.7 6270.0 2.7 3
Bk 7 500.0 7017.9 6.9 2
Hk 6760.0 6326.7 6.8 3
IR/ 7 900.0 7 506.7 5.2 2
WME 6451.0 6202.0 4.0 4
Ok 8259.4 8 056.0 25 5
T 7217.8 6 896.6 4.7

3 K% 4316 fHEFFE

K 4316 P4t e FWh 251d, 4
TR AR R 175 B 1 do ARG 2
B, AR PTIERE T X AR =8 83.7 em, £k
VB AR S IN 1L VG 48 v R 7K b DX e A A 77 3k
b 2K A EUR R R 0%, HrEIVER, LRI T
W2 N BT B A S AR R B
A . IR R SRR 7.6 em, B
KIHIE SRR . Z SRR R i BT |, B

S ARG S A 18 £ TR 3t L R VAT TR Yy Y GE
718.5 J1 A /hm?, FEAEL R 34.8 K / FH, TR N
38.7 g

2019—2020 4R AT 2020—2021 4FE, ZLvg
LMV B2 BEAE Y PR AP ST Fir Ui PR Rl 4, 2 4R
CLAPURTER B R RI K 4316 X555
B9 I R Y 2R I R Rk

TE 2021 45, RV A FR A 4y Kol o o £ W BF
Az 36 0 3k s (RE IR )RR I 45 51 - K 52 4316 ¥ kL
R 793 /L, AR A i () (BT 404K,
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2025 4F

ot FHel

1] )13.35% , ¥ A i (LL 14%7K 5011 )30.5%
WK 597 mL/kg, F2 g B E] 1.7 min,

4 KZ 4316 KIERARER

4.1 FRETHEF

TEREFP AT, BREAN o 3R 3] IR 40 A
e SETRRE SETHE R [FIR X R T AK
ol FEA AL ERE AT DU SO R E i & . 3B
HE R YERE Dy 9 A 25 H—10 A 10 H, & Fh &
A 150.0 ~ 187.5 kg/hm?, A& FRE ] 4R | W 243
IR AR RSO ARHEIR 1 d, FEAHEIEAN 0.75 g/m?,
4.2 RALAEAK IR

DRI AR T /N B A DL R R T
BAWEEZEWE L HOTHR /N AR
— NIRRT, A /N A 1 T TR B [ B
BeK, BUEF A SR K AU R AN AL K 2 B R I 3] 3K
AREAR R T DL AIRRR Ak, e s i/ INAE 1Yy 7
T AR . FERE K R 2 ARGy, AT LIRS
SR A A G AR AE O, 38 2 B K B e,
BRI R BT LIRGEK [alAsd, MR 4622 1
HrINZE I AR RKOIRA 38 BB PR 2R SRR, T LU
AR N ZREZ AR ITE 1, T — 2D i /N A2
=
4.3 BlEWpIRRGH

BRI P E TR E B W Eh , 1 S
IR EIRIE MG . /INZAER TR TH B, XK
T 2 1 0 R R, PR, A DM TN R R
BIAS, TE IR = T A R B B i it , A9 A Bt
FEBE AL, SO =5 R N ER AR — A8, L
BERRAEAR PTIERE ST, BEAATRIRLA SR F AR5
— H/NE M2 R NS BR BRI R i, A 4538
Jit ZEUAE LA % 5 it - e FIES R A A R R 5L S T
TR R JE Hi 452K o
4.4 ZHIF2 PG R R E

F W AR AR AT AL BR B, R AN
BiBRACR %4 H R Af . ARIARIF AL BREL, AT 7E
HHESEMTEE 6 CHRHET, 35 Y12 6174k
SEBRFL, DLy A 25

/NIRRT BRI, N B IR SOR R (2R
JE P 22 Wk 5 AR AR A A T B DR SR

FA5S 3 AT RS B VA VR M B AR /DN il R RE 2
1, R I = R MR R A R
B 24751, ke ek o C 57 5 1) | 8 e 9 R
) R N R syt ), Be o7 s A B IR —
R T 57 o A AN Y TR AT 2

KA 4316 1R 2 S B /P A R GE ik 7 A4S
BITEEE M/ NS ah M FEE TR 2 2
P i e, HAs bk el b BUEIE A | BERE
SR RPRLIRG R AR AR R . AR R T I,
TCE 2 X A i 2 A 7, AR B T B A
B IL e R I A, B E IR
(LG AT (B A A S 2 AR PR 58 AT i
I3 R o

Sk

(1] i A R K 5,38 A 2,46 I PE R AR/ N R
IKFEFRAATI). LR RR2E,2020,48(10):1572-1575.

[2] ¥ 10 32, 5K A 5k 58—, 45 I PE A /INEE A 7= A BRI
EXIR AT 2 BAEW542,2010,30(6):1154-1159.

[3] 54 43, LR AR RS LT, A /N S RhIGATF 151 35 By
A hPaAbRF2=,2021,49(8):908-911.

[4] ERIPZE TR NEFRFE K 1508 iEE
EfR4()). o EFnE,2023(8):91-93.

[5] PhHadE R 20 AR T, 45, B /N B S RZ 22 56 fik
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(6] # 2 ARBFRX] W& FrE KPR K
6789 T M m RIS BRG], LBl FH#,2020,48
(3):41-43.

[71BR  FLAR W MCEE, . Sk XN E IR S ENLEL
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814X T, PU AL B A5 #ifERe i 2 KN RIR TR R E
B B RG] TR Al BL4=,2014,43(8):34-38.

O1X g, FAESLR 5. NI FERF IO R AT
LI F47,2022,38(4):1115-1122.
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Breeding and High—yield Cultivation Techniques of New Wheat Variety
Changmai 4316 with High Yield and Lodging Resistance

LIU Li, LIU Tong, MING Tinghui, CHEN Cheng, YUAN Feng
(Millet Research Institute, Shanxi Agricultural University, Changzhi 046011, China)

Abstract: Changmai 4316 is a new wheat variety bred by Millet Research Institute of Shanxi Agricultural University, using
self-cultivated intermediate excellent germplasm materials Changmai 07-6645 and Changmai 08-5348 as parents, through the
combination of cross breeding technology and systematic breeding. In 2023, this variety was approved by Shanxi Provincial Crop
Variety Committee (Approval number: Jinshenmai 20220011). From 2019 to 2021, it participated in late-maturing winter wheat
water-field regional experiment group in central Shanxi Province. The average yield of the two years was 7 487.7 kg/hm? which
increased by 6.2% compared with the average yield of 7 053.8 kg/hm? of the control Zhongmai 175. The average yield of the
production trial from 2020 to 2021 was 7 217.8 kg/hm? which was 4.7% higher than that of the control Zhongmai 175, with a yield
increase rate of 100% . In this paper, the breeding process, agronomic characters, yield performance and supporting cultivation
techniques of Changmai 4316 were introduced in detail, which can provide reference for the breeding and popularization of new wheat
varieties.

Key Words: Changmai 4316; Breeding; High-yield cultivation; Lodging Resistance

(E#% 63 1)

Breeding and Cultivation Techniques of New Wheat Variety Huamai 31
with High Yield, High Quality and Multiple Resistance

ZHOU Yidong, CAO Zhuangin, MA Yongzhou
(Jiangsu Dahua Seed Industry Group Co., Ltd., Nanjing 210017, China)

Abstract: Huamai 31 is a new semi-winter wheat variety developed by Jiangsu Dahua Seed Industry Group Co., Ltd. through pedigree
method. It was derived from a cross between the maternal parent H12-33, which carries superior genes for strong gluten properties and
Fusarium head blight resistance, and the paternal parent Huaimai 22, known for its high yield, wide adaptability, and strong cold
resistance. The approval number is Sushenmai 20253005.Regional trial results showed that this variety had the characteristics of a
whole growth period of 221.1 days, plant height of 81.4 cm, effective panicles of 424 000 per 667 m? grains per spike of 39.1, and
1000-grain weight of 43.9 g. Huamai 31 exhibits moderate susceptibility to Fusarium head blight, sharp eyespot, and leaf rust, but high
resistance to stripe rust and moderate resistance to barley yellow mosaic virus. Its quality meets the standards for strong gluten wheat.
Key Words: Huamai 31; Wheat; High quality and yield; Breeding; Cultivation technique
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http://dmkx.cbpt.cnki.net
PR AT : damkx1984

B RS T A B TS TR GELIAT 6
https:/ doi.org/10.14069/j.cnki.32-1769/5.2025.06.012.

SR E RABEHOROLL KFE 54 J5FH2#,202542(6):69-72(2025-11-26).

BRIERAA THn A SEZL Ay 6 ‘SRR SRR

BORLARE L TIREL R B!
(1. FEPATTRL2BE i R 7 BH 47300032, g BHEE 124 5%, RS R BH 473000)

T GELI4 6 SHRLIB PRI RISEA 023 A 4 6 S RARBIHI 2L A A R A E BB RO R B MRS RS T0
b, F 2024 4F 7 Aidid EFAE R EARAMEY RS, BE %5 GPD 48 1-(2024)410044, FELLAY 6 SHELIAATFOK, HEETEK FiE
SR 0%; AR G50 AR TS B IR . e P e =T, 2022—2023 45 B A T8 i R SRS, T
PR 314.65 kg/667 m?, HLATHRIZAR 18 37 0.96% ASSCA T HEL14T 6 S HUIET iR FREFRE BRI AR EL G K R e

CEW RNV NI Y52 ) I e ey L
KER S AT AN 6 5
FE 45K S.S515

B P AR A =G iz 0, B E
FrE R R B A2 IR 2R A R et
R BE A LR &= R SR TR, BA PR
A B o g (AR LT R L s AT S A A
D5l g L DX FE B ) £ X2 —,
CUREAY g R BRI R . ZDRR A S R P X AL St
PRy AR 20, LR, nT 25 e i, B
TEARIETE (B S AN Z IR, LR E
FRP AR LGB T TR i R P B,
DALTARA T 60 2 E AT T R PR 5 L 1 ke it
IR T P A 25 A, TR0 T LA (0 P g O B XL
A0 S B PR B S S R 7 X0, Al
RHAERE T B AL = OB DRR A L A R, D
oA REBGOTRE TR, DIZDREAS Hu 7 it A
TEAGUBR R HAR RN S BR, AERMRLE P AT
TERRRE ] EXE Sy R AE L B B b= Be s L
TR, ABTRR R L R 20 B Rk A s,

MERARERD: B

Wk H 499 :2025-09-18 5 & 11 H 1. 2025-11-11,
LA A AT AL BIF(231111110300) ; FZ BRI
Hi AR BT (nyeytx—CARS—06 ) ; T RG24 4\ Bl 2= B Rl 4
B3 A BAIF H (2022KJCHXTD33) ; i F 45 4 . B Rl T 6
i H (2022010401 ),
EE RN R(1987—), %, Wi+, BYERAFSE B, 8N 2
fn A 5 AR5 £ R 5T, Email: 695112004@qq.com;
AR5 (1975—), B RIBFFE 0L, FENEAR FHmFL |
TR B HISE , Email: 709316658@qq.com. 2452 Fy IR 45
—VE#H .

XEHS:1673-6486-20250095

H
i
w

Bt NS R RP S A LS It T 8

SELLA 6 SRR E L E R Rk E M
P AR E (R T A R R, 2015 4R
DL A B R AL RS 023 MEEA, DITBR A
Fib R PR 6 5 HAARIEITIE, I AE e Bk ib
(108°E ., 18°N,, ¥4k 18 m)HEFFft . 2016—2018 4F
FEVR IS (112°F6 320N, 14K 127 m) FIpg &
Bl VO b (B A () B AR AT AR B E S A E N
152019 AE A THRAT LL RIS 20202021 4F#EAT
DL 24l A Z B ;2022—2023 4ELETT R4 £t
AT F i b LRSI, 5 R 1, 2023 4F1E K
R HYBLIAY 6 5, 2024 4F 7 Az At E# Ak
FEAEY SRR, BiddS :GPD 447 (2024)
410044, %BL14% 6 S HAEF WAAWE 1 iR,

2.1 FRIERRE

SELTAY 6 “SREFN M 5 d, T 2 HhAE 43 d,
BN 49 d, B F W) 92 do SBLLA 6 ST
R TR T AR, 4 B 0 55, O SR
P AT o (58 ; TR AEIRR B AL 25 Bt
FL WIFEBI S WA v 5 s MR TS
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2025 4F

ot FHel

R FERIZ AR FE K 18.86 em, MR E 134.64 cm ,
HL 2.18 em, BEAG R Hh 5, SARHAD R EY 68.38 i, HL
TR 17.12 g, R 13.79 o, A% 83.46%, H
KK T421%, TRIFR 2.74 ¢, LA EK, K O—FL

22 EERH

2022—2023 4EAERE FH B FRM R Fr PR
X AT H 4 F58nih 2R HEaR s, 3 e 4 5 an
F 1R, WEHRTLIE 2022 4R568214% 6 57

7Rk 2836 kef667 m?, X IR RN A 18 B

20154 e 023f e 0.89%32023 4FESELTAS 6 P47t 345.7 ke/667 m?,
2015 4F R BRIk BOGHIR SHFR RS 18 B4 1.02%
| 2.3 pifk
2016—2018 4F  Fubkpb, B3 Ehnqt AT s MR A 8 A TR 15 70 9, AR 155 53
! RAATHNEVEN ; 5™ ERE 5 A o
2019 47 USRS e TR AR AR 43 5540 5 4% 1 A AR I iR 3R A 7
i 593G AR 7 20 9 AT B0 ST, 5 e g
2020—2021 4% S LTS LR Rl 222 FFor . 2022—2023 4F , B RG4 A B2 B A
2022—2023 4F A ;ﬁbﬁ%‘r?’ﬁﬁ e EGATs %/%i?}i Eﬁ%ﬁﬁﬁrﬁ}mﬁﬁﬂﬁ%}iﬁ%ﬂ i)
HETHC R e, e R 3 R Al
B1 s 6 SHEREE DA HHBELLA 6 SHRHLE R . A . AT
F1 RRLERLCA
U 5 5 Ak /(kg/667 m?) SRR ) R IR
K R P XSH mH (kg/667 m*) %
YELIAT 6 %5 276.4 281.7 295.9 251.6 312.2 283.6 0.89
202 #4 18(CK) 305.4 278.7 286.9 272.0 262.7 281.1 —
GELLA 6 5 368.2 309.3 336.8 353.2 360.9 3457 1.02
202 %A 18(CK) 356.5 326.1 352.1 3524 3237 3422 —
x2 REELXS
I R e e R A A Btk EA
1 H 0% ~ 5.0%F80% % 5% Fi(R)
3 H 5.1% ~ 10.0% 4% % 75 FHI(MR)
B 5 A 10.1% ~ 25.0% K45 5% HER(MS)
7 A 25.1% ~ 50.0%FE65 K&-5% J&(S)
9 H 50.0%L) - FEAS KR I (HS)
1 W TR R IR B A4 FPL(HR)
3 HAFHE A 1% ~ 10% Fi(R)
A5 5 AT AR 1% ~ 25% HHL(MR)
7 B4 A AR 26% ~ 65% J&(S)
9 BT A > 65% I (HS)
1 H 0% ~ 1.0%FEkE R =Pi(HR)
3 A 1.1% ~ 5.0%FEbE K Ik Pi(R)
H A% 5 A 5.1% ~ 10.0% 0k K TiT(MR)
7 A 10.1% ~ 40.09%EFR K5 J(S)
9 A 40.1% ~ 100.0%%5 I (HS)
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£ 3 WAH 6 SHIFEHERETN
. &R BIR B
U bR WO N WERe WS W EE e R%/% WFh
2022 6.7 5 FH(MR) 8.1 3 PHL(MR) 21.3 5 FH(MR)
2023 7.3 5 FH(MR) 7.5 3 PHL(MR) 19.8 5 FH(MR)
SEH4 7.0 5 FHL(MR) 7.8 3 hHT(MR) 20.6 5 FHL(MR)

2.4 SIS

2023 4F, AP AR ERAR 7 it o A AR e
T e GRBMD) FEAT B2 AT , R I 285 SR 4N F < 541
A 6 FINE MR 8CN 108.3 o/kg  MTEK BTt
SR 60.84% , FLEETER BT it 43740 0%, F BT
TN 112 o/kg, BRI 70 40CH 33 ofke, BT
SRR 27.2 mglkg, RT3 BUCR 26.4 mg/kg, 5
T ECH 298 me/kg, TR/ ECH 0.017 mg/ke.

3 AR 6 SHEZM S BRI R XU HI

YELLAY 6 T hh AP EE G TRIRFR B B, W - AR
7 PG R R (ERR R e, 9 P P 42 7
FAESE L, 7 L 2 BE A K, I TR AT iy B i
s,

4 FLAE 6 SHIERARER

4.1 IEARER

FEWE 27 AR, WS A, R, [H L
6 J1 25 HAEGHEFICAE . FERTIRD 2 ~ 3 d, 2GR
BIAAT T L L S0L14F 6 54kt 0.2 ~ 0.3 ke/667 n?,
RIS PR SABHL, AT 40 e, FEFIAIE 2 ~ 3em,
42 EPE

3~ 5 M)A A AR, — A R EA 3 T ~
4 Jikk 1667 m® MH.,
43 feFiE

I FEAR T AT ST AT A2 g i T 5%
RS TR 250 ~ 350 f5HE 1 IR
4.4 HIEEH

551 WP RS A e W HE T PR E 2 ~ 3 em;
55 2 O HHESROTT WEAT , ThRR S 3 ~ 5 em, [R] A
EATHE o T TE s T %) 553 1 b e ol 0 2 4% o
P, fedk 5 AT, 45 A TP REEE £ T IR R
8 ~ 10 kg/667 m?, 1y RIhAE, oK 3 HUSIY , 25
WITR K e, Ui 52 0 S B K — IR, e AR

I PR R R BAAIEIE R . A,
AT UK . TG 2 R A HEBRRRK , 0 A 8 1 7
HRERA T AERESR I T G 19 PR AN 0.3%
fig AR AW 1 ~2 K,
4.5 PiiteIRE

TE A0 AR 1R B ok, T e, I 4
RS o R R AE W BI 40% " sodE L
FLit 500 W55 B iR , Biih 2—3 o FERRAIR
TR AW 209%WE R4 2 7 75 500 A5 7 i %5 B
1, Biif 2—3 IR TERNERATGE 4.5% S 5 2 e
1 000 f5I, B A EORMEIEZE
4.6  J PR

FELTAY 6 "5 IR I, 4 i S8 R 0 5 2
I RE AL A I 2 BLAT R, N B AU AR , Bt s
UNLH st

SR

() VEVLH T o AL 55 B0 R s R P 9T #E SR (). 1R
119,2020,47(6):26-30.

2145 22 X0/INER SR /NSRBI RS T2 0B S AR
BRI 5T & ,2020,41(5):150-157.

B W S, RO R T A5
15 RHE,2020,45(3):93-99.

[4] B 7R ZE R M N, 45 L1485 B0 R BT R T i M £
FEVE S HALARBR 38 R PR U AR S AT, 50 Toll
FH4,2022,43(23):133-143.

[S] FAHe. ik A a2 Thiet: e s HLIAR s S iE
¥ P EERE.2019,38(3):18-22.

[6]5K G, AR, XIZh KL B0 A b v il o S LT BERF 52
HERE[T]. o R ,2017,36(7):5-9.

(7125 2S00 MW E A L1/ N K SIS T A0S M dd
AL TE PN P R, 2021,40(7):123-129.

(81 IR, 2N, A A A5, BPHIL X 23 77l BRI K R
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Breeding and Cultivation Techniques of New Brewing Millet Variety
Wanhonggu No.6

JU Le*, NIU Yinting', YU Haiyan? ZHOU Ran*
(1. Nanyang Academy of Sciences, Nanyang 473000, China; 2. Nanyang Institute of Technology, Nanyang 473000, China)

Abstract: Wanhonggu No.6 is a new brewing millet variety bred by conventional breeding method with Wangu 023 as maternal parent
and Zhonggu No.6 as paternal parent. It was registered as GPD millet ( 2024 ) 410044 by National Non-Major Crop Variety
Registration in July 2024. Wanhonggu No.6 is red millet yellow rice, suitable for brewing, and has the characteristics of 0% Amylose
content, medium resistance to rice blast, medium resistance to rice rust, medium resistance to white disease. The variety has high and
stable yield. From 2022 to 2023, it participated in the comparative test of new strains of independent millet. The average yield was
314.65 kg/667 m? which was 0.96% higher than that of the control Yugu 18. In this paper, the breeding process, characteristics and
cultivation techniques of Wanhonggu No.6 were introduced, which can provide technical support for the large-scale promotion and
planting of this variety in the summer valley areas of Henan Province.

Key Words: Brewing; Millet; Wanhonggu No.6
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Breeding and Application of New Drought-resistant and High—yield
Wheat Variety Luohan 19

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: Luohan 19 is a drought-resistant wheat variety exclusively developed by the Luoyang Academy of Agricultural and Forestry
Sciences. It was approved in Henan Province in 2017 (Approval Number: Yushengmai 2017024). Since its approval, it has remained a
leading variety for dryland cultivation in southwestern Henan, central-western Henan, and northern Henan due to its outstanding
drought resistance and high yield performance. To comprehensively introduce the characteristics and application traits of the new
dryland wheat variety Luohan 19, the data from regional and production trials (2013-2016) and post-approval practical applications
were analyzed. The results showed that Luohan 19 had an average yield of 6 064 kg/hm? from 2013 to 2016, achieving a 6.87%
increase over the control variety Luohan No.7, with a yield-increasing point rate of 97.1%, demonstrating highly significant yield
improvement, and 29 trial sites recorded yield increases of =2%. The high stability coefficient and adaptability value of Luohan 19
were significantly higher than those of the control variety Luohan No.7, while the coefficient of variation was comparable, indicating
excellent high and stable yield performance and wide adaptability. Therefore, Luohan 19 is a drought-resistant wheat variety with high
yield, stable yield and strong adaptability.

Key Words: Wheat; Luohan 19; Drought resistance; High yield; Adaptability
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