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SRR FRE (A% - 1< 100 em x 58 60 em x (5 15 em)
Gi—Ab3 B HE 6 R, FETR 2 em . B K AL HEA
TEH ARG OO D2 R, B4 i RS [R] PR 5T T 1
B3 WHER . 40 10 L DBIEN, # A K —E
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RFW/g 0.71 0.22 ~1.83 43.68 0.34 0.11 ~0.77 34.47 52.11
RDW/g 0.07 0.02 ~0.17 39.93 0.03 0~0.07 39.28 57.14
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RFW -0.055 0.365" 0.448" 0.670"
SDW -0.037 0.429" 0.116' 0.706" 0.677"
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a (SFW) 0.372 0.836 -0.082 -0.105 0.354 -0.228 -0.028 0.106
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Identification and Evaluation of Seedling Waterlogging Tolerance in
Different Wheat Varieties

Xu Kairui, Ren Yuanyuan, Shen Meigi, Wang Feifei, Guo Baojian, Zhu Juan, Xu Rugen, LU Chao
(College of Agriculture, Yangzhou University, Yangzhou 225009, China)

Abstract: Seedling-stage waterlogging has a significant impact on wheat yield and quality, and breeding waterlogging-tolerant varieties
is the fundamental approach to ensuring stable and improved production. In this study, 327 wheat varieties (lines) of diverse origins
were used as materials. Waterlogging and normal control treatments were established to determine seven indices: leaf SPAD value,
seedling length, seedling fresh weight, seedling dry weight, root length, root fresh weight and root dry weight. Based on the
waterlogging tolerance coefficients of each trait, principal component analysis (PCA) was applied to conduct a comprehensive evaluation
of the seedling-stage waterlogging tolerance of the tested varieties. The results showed that all traits of the tested materials decreased to
varying degrees under waterlogging stress compared with the control, with root traits declining more significantly than shoot traits. The
order of the reduction magnitude was root dry weight > root fresh weight > seedling fresh weight > SPAD value > root length >
seedling dry weight > seedling length. Based on the principle of cumulative contribution rate = 80% for principal components, four
principal components were extracted, with a total cumulative contribution rate of 82.451%. Comprehensive evaluation revealed that
Shuilizhan, Pingyang 27, Chao’an Wheat, Yangmai No.10, Hangtian No.2 and other varieties had high scores and exhibited good
seedling waterlogging tolerance. Among the top 100 varieties, those from the Middle and Lower Yangtze River Winter Wheat Region
were dominant. Additionally, some varieties from the Huang-Huai Winter Wheat Region such as Luyan 157, Zhengyou No.5 and
Xinmai 16 also showed good waterlogging tolerance.

Key Words: Wheat; Seedling stage; Waterlogging tolerance; Principal component analysis
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Current Situation and Reflections on Development of Rice Industry
Cluster in Yancheng City

Jin Xin*, Lin Jingjing? Li Changya'
(1. Yancheng Grain and Oil Crop Technology Guidance Station, Yancheng 224002, China; 2. Yancheng Agricultural College,
Yancheng 224002, China)

Abstract: In recent years, the development of rice industry cluster in Yancheng has achieved certain progress, including unique
resource endowments, distinct advantages of leading varieties, a sound and complete technical system, remarkable results in brand
building, and steady advancement of large-scale cultivation. However, compared with domestic and international standards and the
requirements of high-quality development, Yancheng still faces challenges such as weak research institute capacity within the city, a
low level of standardized production, room for improvement in brand competitiveness, and insufficient leading enterprise drive. To this
end, accelerating the transformation of rice industrial cluster in Yancheng from a yield-oriented model to a green, high-quality and
high-efficiency one requires focused efforts in four key areas. First, focus on the two crucial pillars of cultivated land and seeds, fully
implement the strategy of storing grain in the land and in technology, and strive to enhance the scientific and technological equipment
support capacity for the high-quality rice industry. Second, prioritize green development as the guiding principle, scale up the
integration and promotion of high-quality, high-efficiency and standardized production models, and boost the expansion and
strengthening of the high-quality rice industry. Third, carry out the cultivation of the premium Sheyang Rice Brand, and continuously
drive the transformation of rice industry in Yancheng from a resource-based advantage to industrial, market and brand advantages.
Fourth, vigorously foster and expand leading enterprises as the chain masters of the rice industry, and accelerate the clustered and
concentrated development of the rice industrial cluster.

Key Words: Yancheng; Rice; Industry; High-quality development; Cluster; Reflection
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(RN R L =309 ) UM RIS s, T S0 iaEh 32 | SRHALH 5 BRI R, BT & i SR 1 .

SR AL 15 RN B NS 2 R
BESEE.S512.1

VLA 2 T B A /N2 A 7= 3, 2000—
2021 4F 448 /NFZ AR H R T RLIL 211.26 J5 hm?, &
i A B E YRS B ALY 409%1, 4F 7=
SEFE 1000 J7 t LA LR $hylb XA AR /nNEz 7=
X Z— Nz P A AR B A, LR IR
st XA B HE LA RE I, SR, M HTIZ X /N
A PEAEAE = R I R — AR R e, S 3
AR A s R ENEE bR, FIHRA R, 3
FRBIRIR B 5 = R AR A B , 1 A % JEUR) 2L
RAL T MRS 5 Y, 3k 26 ) B 3 S 8O N 7R
FEHE G 2 Fh BT, By A AR AR DT B/ 22 Uk
PR AR, R T A AR A T
FRAE R AR I EETHY, R B AR M P20 A 2 i A
FERBEIOCHE , I B S5 A0S 0 A
XoF SR g 7 v A G E L, A AT R W A )
g FUCEATAIT AR RO, (R BE R A iR
FERCERRR Sy AR B A, 1S R A
FIFHIE A B BERZEF , Dk TC o0 BED; TRk
F1R it IS 77 3 e b 3 4 v RN R R 80 2 S/
F LT B S, X LRI AR R AR
TEESE XS S RS R B

SMERFREAD: A

WA H 483 :2025-10-29; & 51 H 1 : 2026-01-07
PEZ RN 2 20(1977—), Lo e WE5T 5t , 32 A= /N3 it il
WEHEMREMS TA/E, Email: guohong9726@163.com,

XEHS:1673-6486-20250113

1S (H ST EH & 20210104 735 27
20200005 ) J2:1i5 B 7EE Fe 22 DR 8 D0 5T Hh A /N 22
B, ELA PR B 3 N AR S, A Ok
FEERIHMb DX TR AR K. At 2021—2023 4
i SE H E e AR, A9 Eh 22 1 S 7R ARG 4%
AR RHE 2 55 T OB A JERRE  FRITHE T
% 2 5 M RkZ 2 D BRI RSO, B 7 ST 3 b
AR I b DX R PR R B AR R O XN
AR R AR S

1 #REFE

1.1 I

FH [R50 14 ARV 5 (ER AR ) B (RG22 )R
H BRI (120°2 2.417E . 33°22 17.73"N), Hii
AOERIRTTERARIX JE X4, 30 FH B R P 4558,
S A AR A i (i 4L, IR 1.95 gkg .
AT S 17.13 ghke AR 5 187 me/ke A R0
it 52.37 mg/kg, pH {H 6.8, BIFE N/KRG. M 2021 4F
N ZE R 2023 AN BTT RG] . i S5 kHE
SR AR
1.2 AR

PEE S Tl AN AR 22 1 5, AR ERIX A
N = D AR = AN e N 97 S -3
AL (N P05 K0 F 5538040 15% ) R FR (4l N

T
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Ji 4 46% ) .
1.3 Kt

WK E 5 A0, RABEVLIX 41t , B4
AhEE 3R, 3L 15 /N, B ARHEE/N IX T AR
134 m?, BRASIAIE I 36 2 SO ME Oy =XCAh , Hoge gk 4
PR A b = PR BRI T . A RS
3 4F(2021—2023 4 ) B i g , £54F B ]k e b
P RERR B A K ) R I A — 2 Ik
THILER 1 A BHARAE EARIE R 1 He i gl R
WA, JFES R G SRR EL I, RS

AR PR (P,05) A (K,0) F5 43 S A it — 30, T1—T4
b FEEENE T R 1 2 A S DA R L A 7 oK
RAARIRIF LLIR R ANFE , HoAx I 3 38 AT 4 4 1 bR
TS A3 AT AR (30% ), R NE &2 &
AR PO ABE A AN AL, DR e A 43 BE AR 55 2 R A Y] v
A s T G T A IRE, T R E G
300 kg/hm?, AR 446 B B SR A Hoft b 21
FHIA], [ O 25 B Al ZU A i 5 3R 1 e 4
—5

1 EEgit

NEkHZE %

i ‘ i/ ——

IR -FD ey SRR PR MIEIE SRIE PRRIEEIBMOAE  R%S AN
(kg/hm?) MR L ) (kg/hm®) ~ (kg/hm)

T1 10-31 135 300 5:1:25:15 407.5 750

T2 11-06 150 270 5:1:25:15 3425 750

T3 11-12 180 255 5:1:3:1 310.0 750

T4 11-20 225 240 5:1:3:1 277.0 750

TS5 11-30 270 225 3:2:3:2 244.5 750

1.4 BHRE S0

J BRI S S ME R E R, B 1 m K
g — AL, 2% /N X 3k 3 AR WS S, e
AT MBS T B (11 H25 H 12 A
20H. W4ETH20H.2H10H.2H2 H.3H
10 H .3 H 20 H), @8 F220H 8 | B ZRB880m
FARRR A ARSI fE AR (4 F 10 H), i =250t
WSO 2R BERG AE A (5 A 10 H) IR & 3225
IS RORA A . R EE AT Lk, 3 AR
(2021—2023 4F)¥7E LR E e H A T8 ER A

FEREAS 1 m WS A BEALER 20 AF, 62 A A
BEBOFHE LS, L1000 RREA (TR ) BRI
HLEE 3R E <005 o), A TRFER ., Wik
BRSNS 3 m? P 77 o

Shy G R B it A RS T L R IR T 2=
AR [0 W =08 N i AP i s v AU L R O
HO(TI=T5)" VBN @ 800, “4F 4 (2021.,2022
2023 4F) "HE N BEALEN , 55 AP x A7 B
YEROV I B EME(PE) . A HAERE(P<0.05),
F WIS [] Kb SR A o A A 72 A g o) 1o A5 A 7 22
5o FIH Excel 2019 X056 %5 4 2847 40 # , 32

SPSS 26.0 BaAb BRARAFREA T LR T

2 HBRE5HH

21 AFHEXTERE |54 FHERR R

i 2 nHL, BESRE IR N E I e B I R
PR .40 S 3, TS Ab Y 44k 00 T1 Ab B 45
BT #25d, T1.T2 K T3 AbFEFE R 2 H B i) (R
OB, R IR AV B P, T SRR g
PRUEABXT —Z0r R A BB . T1 A3 THREI R,
P AR R BRI 1, i AT et i
FMAMEIRAE T S AT R] . T2 A1 T3 AhBRBE R
R SRR, i R RO >, 24w
0938 8 40 e, ¢ A S 46 P RE CRAIE A5 110 8 37 R
K mha], RE M A= B UERE 5 2 b G T 45 o g DT
Jic o T4 F1 TS PRI BH b 0 28 B W R 40, 6 Fh 2
ST TR ZE K 14 ~ 20 d, B R Y B IR 46
b, X FEWIREI B R IR A K A K ek
SN A, A R R AR A TR/ 22 AR A TR B
A I A HE SR TUER 7T e[, Al e
BRI P i Bt
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2026 4F 5 43% 1

%2 FAEAETHE 1 SHETHER

Jhg A Ejiipe S B BREmE S B R MR AEFEW

(H-H) (H-H) I-H) d d d d

2021—2022 11-12 04-14 05-27 12 153 43 208

2022—2023 11-10 04-11 05-27 10 152 46 208

M 2023—2024 11-10 04-14 05-28 10 156 44 210
WM — — — 10.67 153.67 4433 208.67

2021—2022 11-19 04-15 05-29 13 147 44 204

2022—2023 11-16 04-13 05-30 10 148 47 205

* 2023—2024 11-17 04-15 05-29 11 150 44 205
l(E] — — — 11.33 148.33 45.00 204.67

2021—2022 11-22 04-17 05-30 10 146 43 199

2022—2023 11-23 04-15 05-30 11 143 45 199

B 2023—2024 11-22 04-17 05-31 10 147 44 201
WM — — — 10.33 145.33 44.00 199.67

2021—2022 12-06 04-19 05-31 16 134 42 192

2022—2023 12-04 04-17 05-30 14 134 42 191

" 2023—2024 12-06 04-17 05-30 16 133 43 192
l(E] — — — 15.33 133.67 42.33 191.67

2021—2022 12-20 04-21 06-01 20 122 41 183

2022—2023 12-17 04-20 06-01 17 124 42 183

P 2023—2024 12-19 04-20 05-31 19 123 41 183
¥i{E — — — 18.67 123.00 41.33 183.00

2.2 A[FALBEXTERRE 15 BT R TR

i3 3 a0 B S LR 25 A P R] i
BN AR A A A T R
AFEEHRAE SRR R E LS T1 PR %
=) TEAE B RHRIM B MAMA L, &
ZE I AN AR A AR IR 2L T HA A B R T 58
FR R A R BRI B0 B B A A A AR
RIHEHVERT. T2 J T3 AbSH IR s v I ) HR
PRSP A AR IE T, RERRR AR S T1
AbEE2E T ALG A E L(P< 0.05) (R 4ERFER =
K, WAL AR R 45 B R A A R K- 1 [
I, AL B fa s tAE R A K, B T3 Ab B AR
BRI G (AR E M . TS5 AL BE (WG
RIS ) DU 2 T L2064 S R A, L PR
UAERB R I i, MR R E
U2, ARG R A S T R A R R
PRIFY 5K, SR TSR R B AR I K =
J7, iR . XKW, JE R Rl IS %

G NEkHz R WA 5 MAR T G, TEARIE 2
BEREAE s A TR, B A e, S i ™ B8
Behih o PRRAL A RERE B (H AR R A 5
T o 2 A L R R A I, (BR85S
AT 22
2.3 AEACFEXTERAE 1457 5 i iU R 5
A 4 FIAL, T2 B T3 AhFRF I F5e e i, 5
BRr= a4y 5k 537.17.541.08 kg/667 m?, i T H:
b F(P< 0.05), A=A R 2R 347, T3 Ab P
TR + R R AR S 7, A R
B AR R, TR BT I ORI 2 KO R BT AL
HAE AR UE R SRR I e ek AR K B R
TR R R, TR E BRI (HARL
TEBCRBEARL B AR, e 132 [, T2 A AEA5 48
b LRI, 7 fm T ARk . TS AbFREE P
AL FER S AP I - B I % AR R
ARH A REAME R T 22, A JEE R A TR
A RS, S BUT R AR AR, T4 AEFERIAT T3
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515 4bFEZ ], PR SHT, T1 T3 AbFRRE = 3 LS /INZ 7 B ) J R 3R 7 R AN RS e (] B 3 2

i A AL, T2 A 3R S AL TR SR K, T T4 PHAE AR IE 5 S R A KR

T5 Ab AR S EH SRR, X —Z5 3R MRk AR A

*3 ARAAGETHZEZ 1 SHEERR(2021—2023 £H{E)

JEE A e lyicadly REEBEEC /(T 1667 m?) BARRIAEAR / %%

(H-H) m T2 T3 T4 T5 T1 T™ T3 T4 T5 T1 T2 T3 T4 T5
11-25 170a 060b 020c — —  1755a 1640b 1456c — — 0 0 0 — —
12-20 2.80a 250ab 237b 193¢ —  2648a 2277h 2038c 1585d — 0 0 0 0 —
01-20 427a 337b 330b 273c 143d 3241a 2929b 2743c¢ 24.19d 21.10e 3.17a 223b 190c 0d 0d
02-10 450a 443a 4.00a 397a 230b 3558a 33.27b 30.65c¢ 27.23d 2343e 4.63a 437h 273c¢ 2.13d Oe
02-20 5.63a 5.17b 487hc 453c 347d 3821c 4343a 4123b 37.17d 354le 570a 537b 523c 377d 103e
03-10 730a 7.10b 7.07b 680c 523d 44.63c 4625h 47.08a 4356d 4248 830a 7.63b 7.13c 557d 3.60d
03-20 8.63a 823h 807b 767c 657d 49.03c 53.62h 5547a 4942c 4665d 1227a 923b 8.10c 677d 533
04-10 10.73a 1043b 10.03c 8.73d 847e 4242c 4374b 4483a 41.71d 36.16e — — — — —
05-10 12.00a 12.00a 12.00a 11.00a 11.00a — — — — — — — — — —

R —F8FR R T8 5 AR R/ NG TR R R A B 22 K B G042 L (P< 0.05).

x4 AEAKETHZ 1 SFERUKEF
AhBE RRE fem  FEATEEC/OTHE 1667 m?) AR /(T4 1667 m?)  FEARIEC /O / F) TR /g SEBRFEE /(kg/667 m?)
T1 87.27 a 1755 b 33.70 b 37.67 ab 4730a 51627b
T2 86.33 b 16.40 c 34.58a 38.33 ab 4550 537.17 a
T3 8747 a 1456 ¢ 34.68a 39.67a 46.74 b 541.08 a
T4 8453 ¢ 15.85 d 31.60 ¢ 3633 he 4584 ¢ 47974 ¢
T5 79.07 d 21.10 a 27.65d 3433 ¢ 45244 42790 d

TE R P RE  2021,2022,2023 AF%ESE 3 4F HI KB ES R A9V ME, RIS ER ARG TR R A B 22 57 A geit a2 X

(P<0.05),

2.4 i SO R AR PR AN 5 A B AR BT
X} 2021—2023 4 7= i K HAG B K F A I A T
ZoHT (3% 5) R, “hh B (RPHE ) %8 5 AR ka
FELL A )RR R 2 X P AT OB TR
TR BN 0 (P < 0.01) , SRR BO i
E(P<0.05), Hr A7 3REE00 b 3 22 1) i e
U (F=19.793) , X ELHAIESE T4 54K 20
P /N REAR T NI AT BT AT o 5 TR B 6T L
(R, AR SRR B “Ab T x AR5y 28 LA F X BT

=74
o

ATERB I
XGRS R ERENRZEH
e, AR RN AN 2, R I R ) AR PR Ak
Besh b T2 1 S HaE A AR 3 Y5 R 2 A, R
PR A RRETE T, B R, AR x
AR BT SE AR AN 3, 3 TR G AN TR A 18] 45 Ak
B0 % HEF A B AR AR E e DI, 26T
3 ARSI R LE Hh A R U AL BE(T3 ), FEEh IR AN 52 45

y F~=H
TEAFG UG RE R, HAT S5 Y P AR E T

x5 FEREMBETFHEREHTESNT(FEREEM)

e i i ARREEL YR TR

pis: 14.990™ 19.793 7.750° 12.591"

A0y 0.082 1.104 0.792 1.983
LR X AEAY 0.235 0.130 1.161 0.042

e x e PRIFEIRTE P<0.05.P< 0.01 7K 5200 5 25 5% 2

-23 -



RESGHLR

2026 4 543 %

%14

2.5 AN[RVAE B S HAG A 5 AR kS
1% 6 AT, T3 Ak 2 Gl 1 o o IS ) £ i Ak
R I AR AR PR RE , HO™ AR S R BO
A, HHAZ Loy A J8 DR 1 BRI SRR S T i
ffe e M R I AE . T4 A0 3 (R s 2% TP IE D 1Y
R Pk de 22 , Ho™ i A 5 AR e i , A1 AR RE A S 7

R BRI AN, 2 W% 07 S8 AR R BUX A [R]AF-07
SRS 0 22 5 B O U, A AU i o (BT
F 2, T5 A B (I 47% e 2 AR AL ) B AR 7™ K P A i
(B i A 5 BRI T T1 R0 T4 KR BE, S S 1
T S A7 0 g B, A ) v ) 2 B (ERE
IR T —Ph 2 IR BRI AR AL E RS o

®6 AREAAEHE 1 SHEERMAEFHREESH

e P /(kg/667 m?) L /(TTAS 1667 m?) TR /Chz / ) TFhi i /g
AR ARUEZE  CV/% B4R ARUEZE CVI%  3AEFES ARUEZE  CVI% 3RS ARMEZE CV/%
TI 51627 1591  3.08 3370 176 521 3767 082 218 4730 195 4.13
T2  537.17 1121 209 3458  1.65 477 3833 058 151 4550 112 2.45
T3 54108 1073 198 3468 126 363 3967 058 146 4674 085 1.82
T4 47974 2252 470 3160 276 873 3633 152 418 4584 191 4.18
TS 42790 990 231 2765 210 760 3433 0.82 239 4524 250 5.53

2RSS 2021.,2022 2023 4EiESE 3 4 MRS R AR 2 T .

3 itk

AGRIGAFFE R B, R AL = AR (T1) Ab 3 )
FHE AR, (ARSI T
15 WA e AT AE (TS5 ) Ak B A 30 e e 426 M A
A HEAME L B 2 S BOE R, 7= ik P
i, X5XIF T /N R BT o i 4580
— 3, 5B TT G ST/ N AR T i R A BIF o 2
YU — 3 TS S AR B P S A AR
Bo A T2 K T3 4B, 5 1o Pp i kA 5 A A () oF
J& , SEBL T A RO ROk S T R 1 P TR A
b, 3 AFSF-24 7 b G 2 T A A B =L R
TAEW - W - AR = R B R RN - 3 %
FrCan T3)ARBE T 30 2 1 E TR AE K 52 2 a
I IE] , o KRR 285 T HEAE s & PR R AN T R
SRR IO A AR A2 25 (B Y9 AR 5 EE 309 ) U 7E
S PR AR, 3 S B T R B
i, 5 w0 IR B ] 3 R SE B TR v TR
e, U RAR AL (T ) PRIME S S AR I TR
S dp R R AIC, JRe 2 R B T3 Kb 3L
T B O, BRSBTS R SRR A A
R SRS . N, TS L BRI G L RIREE
. AH T AR e S BOE R A K R R
FE IR T AR S G, SOM 1008 TS ) 398 7 A5 1 o
R ki . XM, “AIREH I ILEH R A
TEE R BEARLE IS PR TIE T A REf R FLRE

HAAI

JE R FE B R ARG R B AR RN
ARGy x AR EARRON AN 2 X AR A
JE B AR PR D sl Ak 2B 7 H 3 B B TR
W] - - R X — TR AR R 1 3 FAE
FH - L= A = 22 S AR LT SE 52, 000 (R
AT . X G2 FUESE, T3 %
= R A 2 AR M . R
PR HT R, T3 Ab3EAE i S A R L AR =
RE(CV )Y EAR, LI 25 IR 85 0t h EL &
S RE ), S T E T SRS — . ORI
FEALPH (T4 TS ), FL“ B2 4 19457 AR fi £ B R il
SRAEFFREAR (H AR R 22, S B ARAR k3
KA R

A I F2 BB AL T AR B X Y A R
Wi, AR AT i — 2SRRI 5 & W A 7 |
T4 WSO Kb asti A= BEAILAR , 0 HOR AR AR i S A
AEOY T B A B R AR . AR LA T R AE R TR
3 T b S SR R T A oy Pt R T — 2 BRI

28 PRk AR E 11 A 12 H(T3 408)H
ERIZ 1SRRI DX S AR Y S R I 5 R
B PSR R AE H SRR I8l , ORI
EMRATE 11 A 6 H(T2 A3 EGE, Bl A Fapd
JEHA(6—12 HOFEF, B & 1E 5 EE150 ~ 180 kg/hm?,
4l 255 kg/hm? HARKTTAE 5 309% LA I A 55 5
R IERIT KIEZ M A EOR A . TR
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IR EBUR s L —Iéﬁ/n\l:iﬂi?’flil ML) KA B 1-7.
TR AT 225 V8 | L3640 48 Rl vk A7 L HE B (7] 204 0, T A3 WA A 25 AT AN 4 0] A o X/
Fp PR ] sk Vi . A2 HE R R IR IR ). 774, 2025,19(5):10-13.

[8] ZFZ= N . /INAZ AR A P2 P A AR AR A R ARSI, FhF R
$4.2025,43(13):68-70.

SEXA: (OVBEIIAE B A N R 1SR
o e e PN BOE BT A RHEETR,2021(6):91-93.
B @B, T S5, 2000—2021 4RV A /N A [10] X175 75, Wi 1 Wi st 6 kA Hb X J5k S 0 o 4

7 RRI UL SRR, R, 2023(10):25-29. RPN (5 7RI LB, BETE 5k 2024.44
(20 250 V3N A P B SRR ZAD . R e o

/"wjjf‘”&“‘u' e o DOVHEE RN A A A R AL, 4
[31 L 5. St BN 2 7 BUAR S 22 17 03T R B2 £ 2024(1 1):136-137.140.

BRI AT S 208001917195 L1208 TE R BT R L, 5. {0 i/ it A
[41 137 VLR /DA REAR IR S S A D). AR 5E TS BRVHR]. iR AHE 2025(4):78-79,
LR HURO K 2,2011:23-26. 100,
[S]JTT jf,)‘ﬁ‘ Eﬁ{%’r’rﬁi% %jti@mﬁ@‘ifl\%ﬁﬂﬁtﬂ’a%% [13] -5 2 s 6 M L/ it A D
FE ORI AT R[], LAl B, 2024(4):60-62. SRR 5 A AL, Al BN 2020
[6] &R, THIE = AL JEIRNE XTS5 b o i /N (1:110-112.117.
FERPRL T R AL B R R[], AP A 243 4),2022,38(18):

Optimization of Sowing Date, Seeding Rate and Fertilizer Management
for High and Stable Yield of Yanmai No.1: A Case Study Based on
Three—year Locational Experiments

Guo Hong, Wang Min, Dai Lingyun, Jia Yuping
(Yandu Institute of Agricultural Sciences in Yancheng City, Yancheng 224011, China)

Abstract: To clarify the synergistic regulatory effects of sowing date, seeding rate and fertilizer management on population structure,
yield formation and yield stability of Yanmai No.1 and screen out the high and stable yield cultivation model suitable for this variety in
this region, wheat variety Yanmai No.1 was taken as the test material, and consecutive three-year locational experiments were carried
out from 2021 to 2023 at the Jiangsu (Yandu) Modern Agriculture (Rice-Wheat) Science and Technology Comprehensive
Demonstration Base. Five treatments were designed in the experiment. The results showed that treatments T2 and T3 exhibited the
optimal population quality, with simultaneous improvements in effective panicle number, grains per panicle and thousand-grain
weight. Their average yields over the three years were 537.17 kg per 667 m? and 541.08 kg per 667 m? respectively, which were
significantly higher than those of other treatments. Stability analysis revealed that T3 had the lowest yield coefficient of variation,
demonstrating good yield stability. This study indicated that the synergistic regulation strategy, including suitable sowing date
(November 6-12), moderate seeding rate (150-180 kg/hm?), and delayed nitrogen application (the proportion of jointing fertilizer = 30%),
could coordinate the relationship between the population structure and yield formation and achieve high and stable yield of Yanmai
No.1 in Yancheng area, providing theoretical basis and technical support for the green and efficient cultivation of wheat in Yandu.

Key Words: Yanmai No.1; Sowing date; Seeding rate; Fertilizer management; Stability
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Fe A N ZE v M 3B S BRIt

B LS R REE R B RS L R e R A
(1. B ATIRRBE W F B 4730005 2. 7 RAOI B 555, W F B 4730005 3. SEAE TR MR EBEIEBE , T #:0F 4540022,
4. PIALARMBHEE A B WY ik 712100)

B ORI PR A N P T O R T B R 7, AT 30 43R PHEE X o i r 4R (2022 48 ) FEb AR K
TR B /N SRR A AR Y 24 A ISR SRR (R )R, A AR Pt S 2R 2RI RB W SR AR IR
SERIR 24 AR CGR )R 21 AN SRR R R, 3 AN 6 AR CGROXI SR B Fobit, 13 SR L. 24 M8
(B  9 687.45 kg/hm?, HIEA B 5 R EUR K, N 6.57% ; AR 5 BE0N 5.51%; MUBEUS 5 250k 5.33%; feis iy
BERUS S RB0R 4.33%; TR AR RECN 3.87%; R HEASTEREUT/N, 7 0.41% . % FFr (FRO)ZEAMIIR , B HAH AR = 2 ]
2 18754 979 K 366 FIFEA 822; Al fd FIARUCAL i 12 ] 84258 JHI 9 5 /IME 6 S I btk & A 16, 78 5 kst
TR ORI TR A TAR ST , RO 7=t () B P A R B3R K, LRI . 19 AN 7= SRl (R ) A0 5 iy Re 1 S A
S PG s BB S AR v B A S IG5 et e A B (2 TG s T 5 At S e 8 IR ARG, 5 R A
AR, S5 A BERUR B SADG s TR S AR AR R S (R OG5 e SRR 2 S A G , S
E GRS, SRR R ARG . R FHZE X SR B R o T R, IR AR AR, 38 2 R A R (TR T

FRREA, BT AR e A f B AR AR A
SKSBIF . PR /NG s e I B R O
hESHE S S512.1

TR TR /N B R X, H AR P TR
566.7 J1 hm? 247, B BHEAT PR G765 B4R
EREHARRSEIZA 10% L 1, 5 BH/NZE P e Thx
TBEiZE T B LR L E LT, SH/NEIX
R, 3R FE /N PP X 3 10 AN 2528500, B BH Hb Ab
TR 22 X SRV Rl XA 34, e B A
B VRS P P e S A WAL R Y 3
PLEZPE TRPRM 2 A% . m BH/INAE AR 7= R B
PR TR 7 i AN e AR LR R — 7 T
TR /INZZ SR 2 5 — 5 TR MVRE 9 7 A
IR A A A e RN AR A W B TR R R N 2
SerbrE L R PR/ INZE R TR R AR RO RRE , B
FEARE X 48 i M /N P R R B E

Wk H 1A :2025-11-24; f& 51 H 1 : 2026-01-22,
FLEIH : P AAMFHE K FRE /N R R JE sl #E T H 5 ARl
A R R I H (2023ZD0402504)
fEE R b ME(1976—), 55, MIBFSE A, BT /NG e
T E5E7 BB, Email: 13721807607@163.com,
*EAEVER RV (1990—) , 55, i+, BhFRAF ST A, EENF/NE
BAEF MY . Email: jjt312024501@163.com,

MERAREAS: A

XEHS1673-6486-20250118

/INZZE AR I ISR S T R /N2 R RE Y
HEAT

WFFE /N R B EMIRAR S L™ B RN, A1)
T IIBET/INAZ o PR RE A R /N SRR R
Xof g FH M DX DA™ 28 “BE A RGN /INAS B AR A
PP AL MR T7 T BEAT 04, A B - 2R 5 U
G A TR A AR R B Rl B AR A RE
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Causes and Breeding Strategy of High Yield in Wheat in Nanyang Basin

Yang Hui?, Jian Juntao’, Wang Qinghua®, Zhang Chuangchuang? Liu Jun®, Li Yupeng*, Ju Le', Quan Honglei?,
Li Xuejun*, Xie Yanzhou*
(1. Nanyang Academy of Sciences, Nanyang 473000, China; 2. Nanyang Vocational College of Agriculture, Nanyang 473000, China;
3. Jiaozuo Academy of Agriculture and Forestry Sciences, Jiaozuo 454002, China; 4. College of Agronomy, Northwest A & F
University, Yangling 712100, China)

Abstract: In order to explore the key factors of wheat yield formation in Nanyang Basin and guide the breeding of new high-yield
varieties, the resistance of stripe rust and leaf rust, main agronomic traits and parental origin were investigated from 24 regional test
varieties (lines) of Huanghuai southern section of Northwest A & F University in 2022, the most productive year in Nanyang wheat
area in recent 30 years. Among the 24 varieties (lines), 21 showed high resistance to stripe rust, and 3 showed moderate resistance. Six
showed high resistance to leaf rust, and 13 showed moderate resistance. The average yield of 24 varieties (lines) was 9 687.45 kg/hm?
The variation coefficient of basic seedlings was the highest (6.57%), followed by the variation coefficient of panicle number (5.51%),
grain number per panicle (5.33%), maximum tiller number (4.33%), 1 000-grain weight (3.87%), and the variation coefficient of bulk
density was the lowest(0.41%). Tracing back the parental origins of these varieties (lines), Zhoumai 18, Xinong 979, Zhengmai 366,
and Xinong 822 were directly used with high frequency. The wheat varieties Zhou 8425B, Zhoumai No.9, Xiaoyan No.6 and their
sister lines, and Zhoumai 16 were indirectly used with higher frequency. Through path analysis of yield and its components (panicle
number, grain number per panicle, and 1 000-grain weight), the direct path coefficient of panicle number on yield is the largest,
followed by grain number per panicle. The maturity period of 19 yield-increasing varieties (lines) shows a highly significant positive
correlation with heading date. Panicle number has a highly significant positive correlation with basic seedlings and a significant
positive correlation with maximum tiller number. Grain number per panicle is highly significantly positively correlated with maturity
period, but highly significantly negatively correlated with panicle number and significantly negatively correlated with maximum tiller
number. 1 000-grain weight is highly significantly negatively correlated with both basic seedlings and panicle number. Plant height
shows a significant positive correlation with heading date, a significant negative correlation with panicle number, and a highly
significant positive correlation with grain number per panicle. The emphasis of breeding for high yield in Nanyang wheat area is
panicle formation number, followed by the number of grains per panicle. Appropriately early heading reduced plant height and then
increased panicle formation number, appropriately increased plant height and delayed ripening increased grains per spike.

Key Words: Nanyang Basin; Wheat; Causes of high yield; Breeding strategy
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Measurement on Brix and Juice Extraction Rate of Local Sweet
Sorghum Varieties in Changshu City

Di Jiachun', Yu Liang? Ye Luliang®, Ma Xiabin®, Duanmu Liling®, Qian Biao® Tang Zhenghui‘, Zhu Fangming®,
Wang Ning?, Yan Wei*, Zhu Yin', Meng Shan?, Guo Chunbin?, Zou Shugiong*
(1. Institute of Germplasm Resources and Biotechnology, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2. Changshu Institute of Agricultural Sciences, Changshu 215557, China; 3. Changshu Bureau of Agriculture and Rural Affairs,
Changshu 215500, China; 4. Management Office of Changshu National Agricultural Science and Technology Park, Jiangsu Province,
Changshu 215557, China)

Abstract: Brix and juice extraction rate are important economic traits of sweet sorghum. Identifying local sweet sorghum germplasm
resources, exploring the dynamic variation patterns of brix and juice extraction rate in different internodes of the same plant at different
growth stages, and simultaneously screening elite local varieties will boost the development of the sweet sorghum industry. In this
study, five local sweet sorghum varieties from Changshu City, Jiangsu Province were used as experimental materials to conduct
spatiotemporal analyses of their brix and juice extraction rate. Highly significant differences in brix were observed among different
stem nodes of the same plant for each sweet sorghum variety, and both brix and juice extraction rate showed a trend of being high in
the middle and low at both ends. The correlation coefficients between brix and juice extraction rate of the same stem node were 0.691
for Zhitang Luji and 0.895 for Dongbang Tianlu, both reaching significant levels (P < 0.05). Highly significant differences were detected
in single-plant stem weight, juice yield, juice extraction rate and brix among different varieties (P < 0.01). Zhitang Shiyue Lu exhibited
the highest per-plant stem biomass, juice yield and juice extraction rate, but the lowest brix. The whole-plant brix of Dongbang Tianlu
reached 16.4%, ranking the highest among all varieties. One month after physiological maturity, the juice extraction rate of all five
local varieties decreased extremely significantly (P < 0.01). The brix of Dongbang Tianlu declined extremely significantly (P < 0.01),
while the brix of Zhitang Shiyue Lu and Meili Luji increased significantly (P < 0.05) and extremely significantly (P < 0.01), respectively.
Key Words: Sweet sorghum; Local germplasm resources; Brix; Juice extraction rate

(L% 19 )

Effects of Different Irrigation Patterns on Rice Tillering and Yield in
Light Saline—alkali Land of Yellow River Delta

Wang Wenli?, Wei Xing', Dong Yanhong?, Cui Menglin', Lu Di*, Wu Shuaishuai? Zhang Jicai*, Yin Xiubo*
(1. shandong Agricultural Technology Extension Center, Jinan 250000, China; 2. Dongying Yibang Agricultural Science and
Technology Development Co., Ltd., Dongying 257000, China)

Abstract: The effects of brackish water irrigation patterns (mineralization degree of 1.2-1.9 g/L) on the growth dynamics of the tillers
and grain yield of rice were studied in the experiment, which included freshwater irrigation (G1), freshwater- brackish water alternate
irrigation (G2) and brackish water irrigation (G3). The results showed that there were no significant differences in the tiller number per
hill between G1 and G2 treatments and between G1 and G3 treatments form the 6" day to the 36" day after transplantation. The tiller
number per hill increased significantly from the 6™ day to the 26" day after transplantation, with the tiller numbers being increased by
9.3, 8.3 and 8.0 for G1, G2 and G3, respectively. The tiller numbers per hill increased by 0.9, 0.7 and 0.8 for G1, G2 and G3 treatments
from the 26" day to the 36" day after transplantation. There were no significant differences in plant height, panicle length, the number
of effective panicles, the number of grains in every panicle and 1 000-grain weight among G1, G2 and G3 treatments. The grain yield
for G2 and G3 treatments were decreased by 5.70% and 6.26% compared with G1, but the differences did not reach significance level.
The results indicated that brackish water with low salinity did not generate significant influence on tiller growth, plant height at
maturity, panicle length, the number of effective panicles, the number of grains per panicle, 1 000-grain weight and yield in rice, which
provides reference for rice production.

Key Words: Yellow River Delta; Light saline-alkali land; Brackish water irrigation pattern; Rice; Yield
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T R AL FEAE T 7 AN SPAD & R RS H =
Mo TR B BB 2RI A S B R T
il Ab 38, JHG v 25 R T R o R RN R AR 4y 5
HEIN 5.4%F0 11.9% , 3055 B 43 5380 3.8%F1 2.7%,
KB R B ERY T 2 |, X5 H - i gF
BERAT O, PRI I 2R R AR A

F1 TEBEBRERIKBRERRHZMN

B et i /1 W fem ZEEL9E /mm Ho BT BT A g SPADf  F9fE /(mg/em)
A 4.13a 23.38 a 253a 451a 2584 1.93a

[ALEE: 90 4.09a 22.74 ab 240b 423b 25.6a 1.86 b
R 410a 21.53b 226¢ 4.05 ¢ 240b 1.88 b

L SRR A AR B 20 SRR RO B TRISVEE S AR/ NG PR R A BRI 22 5 L2 78 L (P< 0.05). R[],

22 A[EEHEEFR KRR AR 5
HITEL 1T R, AN ] 7 it o Aok I K R e i

2 T AR ARBOE S JC e T2 0 S0, {ELAS b PR ]y B

AT 28 5 B GE T2 0 3, R R B S A >

50

A% /(45 fem®)

SETU R R R
RIS

HIt

FImERRT > B s BERAREE BT SR
3K 378.5 em/em?, FL T i 56 TR 5% £ A 243
il 17.8% 1 56.1% , & I i fi A B A ) T 7K A
PRI R P

400 a

RE /(em/em?)

RN RSER Bkt
BB
Pl S A B 3 A PR R LRI ING B R AL 22 5 HLe 5 2 3L (P< 0.05)
B 1 REERERK IR A REAR KR R
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23 REE BRSO KRR AR 5 8545 1
AU

H 3% 2 Al AR B RUGE B E T K R
RIBNRELE N RS E g
B P BA R AR AR RN 2 ¥ g 2 e T A
R, o B AR A R A B 45 T BR 38 155.6 N,
FoH S 7 AT 20.9% ., T ST RS 5E 4 Y
4 ) 25 5 ICGe T R S, BT R R 2 T A B
TERTHAREL 22 5 g 222
2.4 ANIE]E RIS I XS e v A S 1) 5 M)

3R 3 AT KRR i R AR S T A IR 2
PSR R AT AN W] 7 B o 4 L ) 22 7 19 e

T2 R S (LR SR R i e Ak 3 1) Tl 47 SR A
BRESE TE S 1, W RE S B MR R &1k B
EEES Il ED R
2.5 A[EE BT KRR BEEOR R 5
e 4 T, PR AR R Y K R 2R
BERS R L AR A P T fre s o AT HHSE AR AL B Y
ZEEERLE TR IR AL B 0 S R I AL B )
2= ARGETFE  ShAEE  iA ) ZE B8
PIRBUN SR > i SE = 8 5 4, o i i
JEACFRANE T A AR FR R 22 5 oG 24 S BT
ALFR ) ZEBE R RECR B, 3K 75.6% , USSR AR BK
Feiven 7.8%.

x2 AREBRERMKABRELZRNSELE NN

B S #24IN
BB A fom BB AR %
BEOA 9.62a 42a 155.6 a
T it i S5 743 b 42a 131.1b
HIRL 536¢ 2.9b 128.7b
T B A 45 A0 F 20 BRBRE (00 2 B T 4 M
®3 AREHRERMNBEBBRENZN
LY B /(A1 570) AR 1% Tt 1% PR 1%
H T 46a 13a 2.6a 12a
P i R 4.5a 12a 2.7a 12a
Hir L 4.6a l.la 24a 13a
e R R 5 TR
R4 AREIFHERXKFEZEE N E R
ZEHERC /(A /hm?)
Bl R 1%
AT s JR
JE AR 504.2 a 426.1a 381.4a 756 a
P i R 490.5 ab 387.3 b 348.0b 70.9 b
EEiRs 480.4 b 3632 b 339.1b 70.1b

T PR 3 R I (E

2.6 AR BRSO KR i S HA R ZR A

HE 5 AT, EE A A MUK AT 10.1 vh?,
AT A R RS 3R AR HR A B S 2.7% 1 5.0% o
HE— 25 3B 7= A R 2R R R B3 i AR A

mnBE A EE R 2 R SR EYE TER L
Qb3 238 SRR TR T R 7 A% B R ST b B ] 25 7
TG 7 X LTk A BT 4 By T RO
mi R A R A LA B N 4.8%F1 12.6%
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2 i FREC/(CTA m?)  FRIE /CRL /38 L5 1% TR /g 5277 /(t/hm?)
A 363.0a 128.6a 91.1a 273a 10.1a
[ELE-9 346.5 b 1242 a 914a 272a 9.8h
R 322.5¢ 116.2b 92.2a 273a 96¢
TE R EdE R 3 EE T,
3 itig 4 ZEig

BB B E U AL K RS 1 G R
9 WOR ML AR R 7 A
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Ko RIS FLA: 4 BE RRE SRR A o i 38 W e T
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FAHELTE SR LT B RN 7.8% , FE AR AL EE T
IKFE AL TR SOEEE N T 12.6%, {15 /KFE i
L RARBCE SR LA IREE T 5.0% . AABFR A RN
TR B BGE AR B OB SRR S 1
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FHR R B R, AR AR R A, R S
G ESESER ARy T3 R il B koS WN=R P SiPIN
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Impact of Different Seedling Raising Substrates on Rice Seedling
Quality and Yield

Wu You, Hang Jie
(Supply and Marketing Cooperatives of Xinbei District, Changzhou City / Agricultural and Rural Comprehensive Management Service
Center of Xinbei District, Changzhou City, Changzhou 213022, China)

Abstract: To clarify the application effects of a novel seedling substrate based on new material substrate fiber for machine-transplanted
rice, three treatments were established including seedling fiber, commercial substrate, and conventional nutrient soil. The study
investigated the impact of different substrates on rice seedling quality and yield from various aspects of seedling quality, root vigor,
root ball formation, transplanting quality, tillering dynamics, yield and its contributing factors. The results showed that compared to
commercial substrates and nutrient soil, substrate fiber treatment significantly improved the quality of rice seedlings and promoted root
growth. The seedling stem base width increased by 5.4% and 11.9%, and the seedling fullness increased by 3.8% and 2.7%,
respectively. The root ball formation was optimal, and root binding strength reached 155.6 N. After transplanting, the tillering of rice
occurred rapidly, the panicle-bearing tiller rate increased, and the number of panicles per unit area at maturation stage was the highest,
resulting in yield increases of 2.7% and 5.0%, respectively. Overall, the use of substrate fiber for seedling cultivation demonstrated
promising effects and has potential for promotion and application in machine-transplanted rice cultivation.

Key Words: Rice; Seedling raising; Substrate fiber; Seedling quality; Yield

A% At E LT TN

P T E S5 BE & A O F AR E 58— LA T8 TR AL A A 2 DI RLE , AR Hh A A LA
FIEANT " 2241 E S ARE(GB3100—1993 .GB/T3101—1993 Fl GB/T3102.1~3102.13—1993 ) , B )% FH
PR AT SN AU AT ﬂ”ﬁ%ﬁ%ﬂﬁiﬂﬁo

Aspra] . H (R h; 7 —min; FP—s. FiHE
Mfi—t; Z‘ﬁ(??—'i)—kg; e %ﬁ—mg; Mﬁ—ug; éVﬂ ?E—ngo Mﬁ i ﬂ—L; ET—mL; I —pLo W
TP R B, SO or TR (M, 8Ch mol/Ls SRR BE (N)IE T, 4553 BUAH B Y mol/LL 5 JoT R i
PRGN ke/Ls S5 R SRR BE B A mol/kg; ppm 5 AN A me/kg (B850 \wl/L (RFRA 50 |
pmol/mol (BE /R H0) S5, AN : Bi—667 m?, JT i 7 hm® &6 .

—42 -



KEGHERFE 2026,43(1):43-51,59

Barley and Cereal Sciences

http://dmkx.cbpt.cnki.net
WUFAMR'T : damkx1984

ROCRUEAT R 325, oHT R TEXS N PR 57 AR ENA/OLL K2 545 28R157,2026.43(1)143-51,59(2025-12-15).
https://doi.org/10.14069/.cnki.32~1769/5.2026.01.008.

WA R IR D ZERFRLEIR L5y S AR S )
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(ILAE SUE TR AR LE A IR S5 o0 1L #H 211400)
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YATRERE ISR, LI Wit U S B8, ST fo et S T S B ka3, Mt 3 X 4 R TRIIER , 22 30 TR ik
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PR AT G W RS e, o722 30 /X" i B T 18, B2 Hm gt L (P< 0.01),

SRR s /NAZ s AT s R 5 TRLITT 5 7 dek A g
hEYES:S512.1

AINZE R R AR T AR K T, i 7 &
P2 K SRR ST/ N B TR = 50, Nz
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Wk H 1 :2025-05-12; f& 81 H 4 : 2025-11-28,
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1 #REFHE

1.1 G H A

R A TAE TR AR AL R A (119.29°E
32.35°N) |, Hu#F4H 80 Jy A 55—, A
bR H  HREE R 55 4, RV EY) KA o 155
P AL & i (BTt 404, T AR 33.43 gke, &
R M 1.87 ghke, HURUER & 120 75.00 mg/ke, 1134
W&k 7.00 me/kg, pH (B4 6.86.,
1.2 KR

HERR/INZ SRR 722 30, 837 18, #4577 30
JEVLIR BN Ta) b DX Al B4 A 52 BT 3 7 04 55 7577 /]
22 PP AR S B R R R R AR
T AR A B3 18 JRVTI5 s s X AR T AR
PR T B & AR /N SRl A B |
TR PR SR AR 5 R, 435
B REBER AR BRI (S) B R O
FIEHERRKEIEEL (S,) “RIGE”(S) “FR/AN
=URBRARIEYEA ALY (S) CBERIE(Ss), AR
AT R 1,
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IR =R R X B, LU Rl £ X,
2Nz Rl AN AR AR R, e 5 Fhit
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JEFH AR A (B2 SAEFE R & ) : 1 500 g/hm(S,)
750 g/hm*(S,).1 500 g/hm*(S;).1 650 g/hm>(S,).
1 500 g/hm(S;) . REBEE 32 MbH, TR 3k, 4t
H 96 /MK, BEAS/NX AL 30 m?, /)N X FEHLIX 41
He1

72 30 B9 16 AL HEA A :S, FFAEImE 17k
B;:S, ﬁ%%ﬁ"'%ﬁ 7d%’“ﬁ 1 W\; Ci:Sy }F%Eﬂ +
65 7 d+ 65 14 d £5m5 1 D, S, HAEBImE 11k
E;:S, TR + AEf5 7 d 458 1 UK F e S, TR + 46
Ja 7d+ 465 14 d W51 ;6,08 FFAEHHmE 11k
H;:S; ﬂ:%ﬁﬂ+ﬁjﬁ7d%ﬂﬁ 1 ﬁ\;ll:& ﬁ%gq*'ﬁi
Ja 7d+4E)E 14 d 258 1K), S, TRAE | 1k
Ki:Sy JFAER + 46 )5 7 d W8 1 I Ly:S, JTAEM + 4
Ja 7 d+ fEJE 14 d M1 IR M, :Ss F A6 1w
1 KN :Ss AR + 465 7 d 258 1 ¥;0,:Ss 4k

Wi+ 4605 7 d + 4E)5 14 d £5W8 1 0K Py s X R g
K

FFE 18 1Y 16 ANMALEEH A,:S, FFAEHImE 1 1K ;
B,:S, FAEW] + #EJ5 7 d &M 1 IK;5Cy0 S, FAEH +
TIG 7 d+ AEJ5 14 d £WE 1D, S, FFAEHAmE 11K
E:S, FRAEWINE + 16)5 7 d 2 WE 1 Iy S, AL +
)5 7 d+ 465 14 d 2515 1RG0 S, FRAEWInE 11K
H,:S; FAEHH + 465 7 d W0 1 UK LS A + 4E
Ja7d+4E)5 14 d W 1R ;0,0 Sy FFAEImE 11k
Ko Sy FEAEMT + AEJ5 7 d £5M% 1 1K Ly0S, TR + 4E
J5 7 d+ 4B 14 d &AW1 IR M, :Ss T A6 1
1RGNS FRAE + 485 7 d £m5 1 1K ;0,:8s A8
W+ )5 7d+ EJE 14 d 455 1 0Py X IR It
H7Ko

F1 BEMHEERERHAGRIEER

G LY AN ARy AL
S, R — AN S B p (P0s+K;0)= 550 g/L, p (Zn)= 30 g/L MERPHAT IR F

S,  “HR/NZUE BRI

S PNUE

p JBHERR)= 30 ¢/L, p (N+P,0s+K,0)= 200 g/L

p (EHIMR)= 50 g/L, p (FHLB)= 50 /L,

MEIRBHAT IR F
W R T AR A PR

p (N+P,0s+K,0)= 450 ¢/L., p GKAEE))= 50 g/L.

Sy “FARONZTERASEIEA LY p (BAERR)= 40 gL, p (N+K0)= 200 /L, BC fEb %5 B RPHCARA T

Ss “REA T

p (N+K0)= 418 /L, p (GR24 {{E#)= 0.8 pwmol/L,

MEIRBHAT IR F

B B ER] 0.1%

1.4 [H[RGEHE T

TE 2023 AFRKIBII , X060 BB 1k, 46
FIRTBERF 1 W 150 R R 7 2L 751
11 7 2 B, 35K 225 ke/hm?, 315 J5 TF R S A LR
JE iz 25 J7 T - FEAE i = 202 A IE (N P05 K0
JF B N 15% ) 750 kg/hm?, B AR it FH IR %
150 ke/hm?, 8775 2 A8 88 it FH 1= 802 A BB (N PO
KO ST 34084 15%)225 kg/hm?® FIPRZ 150 ke/hm’,
TR FH 7 g PR 87 0 5 At (1] 787 34 ity T
L YA
1.5 JEEWH Ik
1.5 4tk Fiizifa, R B kA 44k
X /NZ (2 AR, ISR /INAE S5 A SRAE
fi B i AR R B A2 E R
1.5.2 FPROESRGER . TN AR (e 1
J& 0 d), B A ] — K IFAE KN — 3L

LRI Y L JOR R E 2R 100 FEEERARIC, F
FHAEI 20.30 d K A (BT 46 d)ix 3 B,
R 30 F8/NEE KA AR RL R R, LT
Z S O TR I
1.53 =i AR 7R/ BB SR s
B BA /NS AN AR BE 0.25 m?, 8 5%/
72 BURE RV RO TR . AR/ IX ik
BCEA R 3 A5, B S BRI 1 m? IiCH 27
Sy AR U KAy T h 13% B KR i .
1.5.4  Z5030a5 . LIRHIR ) P B AU 2505085
Ry FEE A AR A Ah BT o TR A AR AR A A
FRAGHERCE D
1.6 RIS by

FIFH Excel 2016 #4744 40 21, 32 H] DPS V9.05
Bl AR A T 30 MR 50 B AH S AT
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2 RS54 22 PR EAR L
2.2.1 AEJ5E 20 d kPR TR AR Ak, MNFR 2 AT LUE
21 etk Hy i T AR S 2B S 20 d Y 1 000 KKk T B

I IC IS, A AR BN AR RS RO IR Ry, Ua A Mgt - 1 IS5 A B T HRESR O
UL, A PR I T ACHR LU 2 4, /N AT BT ELR]— i I AL B A W R R S, HE 1000 Hky
RRVERZ RS REULRIEM SRR, BB REEA LR A

F2 FHIEIEF 20,30 d A (LS 46 d)1 000 RIFFRIFRETH
Qb p AEJ5 20 d 45 1000 RAFRI T B /g 76/ 30 d 5 1000 RoArRi e /g U4 1 000 ROAFR 5 /g

A, 21.96 b 45.03 be 49.40 ab
B, 22.78 ab 45.86 ahc 50.60 ab
C, 22.36 ab 47775 a 51.94 a
D, 21.56 b 45.18 be 50.62 ab
E, 21.90 b 45.59 ahc 51.25 ab
F, 21.85b 45.80 ahc 51.90 a
G, 22.57 ab 46.57 ab 50.84 ab
H, 22.59 ab 47.01 ab 50.88 ab
L 23.60 a 4743 a 51.63 a
Ji 22.31 ab 45.77 abe 50.49 ab
K 22.54 ab 46.12 ab 50.95 ab
L, 22.60 ab 46.24 ab 51.89a
M, 22.12b 46.70 ab 49.93 ab
N, 22.22 ab 46.76 ab 49.98 ab
0, 22.57 ab 47.17 ab 49.98 ab
P, 21.52b 43.86 ¢ 48.81b
A, 21.21 be 44.56 ab 4589 b
B, 21.34b 44.41 ab 47.42 ab
C, 21.90 b 4537 a 47.96 ab
D, 21.71b 43.39 ab 46.15b
E, 21.92b 44.58 ab 47.64 ab
F, 2333 a 45.11 ab 48.11 ab
G, 20.88 be 42.99 b 46.63 b
H, 20.96 be 43.42 ab 46.70 b
L 21.29 b 43.66 ab 47.64 ab
I 21.37b 43.39 ab 46.61 b
K, 21.78 b 4521 a 47.93 ab
L, 21.92b 4542 a 49.57 a
M, 21.30b 44.20 ab 46.13 b
N, 21.83b 44.22 ab 46.26 b
0, 22.02b 44.73 ab 46.39 b
P, 20.05 ¢ 42.97b 45.60 b

T« [RIFVEAR G AN R NG 7 B ERNAH R S A AS R b 2] 22 5 B2 B L (P< 0.05), R 3.3 4 [,
— 45—



RESGHLR

2026 4 543 %

%14

YAz 30 &AL FRAE)S 20 d B 1 000 RkERL T
HAE 21.52~23.60 g, A 1, 5% P, 22 57
FAEG 5 5 X (P<0.05); 417 18 KA FEIE IS
20 d [ 1 000 RFFRL T BT fE7E 20.05 ~ 23.33 g, HoHp
B B, .Cr Dy Ey F L )5 Ko Lo M, N, 0, 5 5 R
P, R IFESIT R L (P< 0.05),

222 {6530 d Fphi TR ARk, NER 2 A LUE
Wt TR S, AEJS 30 d A 1 000 RFFR T
AR L R, 2 AN R AR A RS A— 2, HLIF]
— ot A B Wt R RGN, HE 1 000 KRR T
JoT i AR 5 I Y R e, R A M - T AE A B
FHHEN . 72 30 KALHAES 30 d 1 1000 RikFkL
THURAE 43.86 ~ 47.75 ¢, Ho b B C, .G, H, .1, .K,
L, M, \N,.O, 5%t 18 P, 2R HEHEFRITHEX
(P<0.05); & 18 £ AL S 30 d 1) 1 000 KikF
i R AE 42.97 ~45.42 g, Hoh Ab FE €, K, L,
EXTHR P, 2R B EEG T E L (P<0.05),

223 WAL 46 DFFRT R b, K2
ALVE W, S22 30 FAEZE 18 AY 1 000 Rk
T AR A R S AR — B, Wit T T A 21 T
G IR ROR , B R R S A
FLFIRNNZ" S IERIR A IERE KI5 Al
“FHIR NN\ G A ML 4 R A, BE
FHWEHECE G, L 1 000 RokER: T St g,
Mg AEF] 73 I B EHRTC g L 30
K ALH R (FE5 46 )Y 1 000 KfFART i 7E
48.81 ~51.94 g, HAAEFE €, F, I, L, 5XFHE P, 22
SRS L (P < 0.05) ;554 18 £ Ab AT
B (TES 46 d)AY 1 000 kAT i 7E 45.60 ~
49.57 g, HHpAbPR 1, 53108 P, 2R AP RG24
X(P<0.05),

23 FERECRAME

MFE 3 ATLLUE L AT 20 d R R % 30 1)
AEFR T, SRR P, 2 SRS L (P< 0.05), 4
% 18 E/‘JALI\IE BZ\C2\D2\E2\FZ\KZ\I-Q\MZ\NZ\Oz EJXTJ‘
M P, 2RISR L (P<0.05); MAEJS 30 d
TR RO, 47 30 IAREE C, M, N, .0, 5% 1
P, Z 5T E L (P<0.05), 515 18 #&Ab 1
EXERBTIGI R ; B (fE)5 46 d)
TEHERK T 7 30 FIGEA 18 &b 5 %) IR 22
S TG RN REIR IR 8 - P -
1AL A FEAE TS 30 d 22 AT, TR A B v
191, TFAE S 3 22 S O I 3R R T B

24 7 MR E

2.4.1  FAbE i A R R D7 22530, A
F A VTLIE A5 A X 7 e S R R R 1 HLAE
BN A7 T, — PR R A8 HLAE R R R 2R 38 BAE AN
W L X RS AR SO T, R IS DR 3R R
AR ORI TG . 3 AN 5 % TR Y BLAE
BN T THT, 2 BRI Y ESORT TR T AT B 3 N
(P<0.05) ;%5 7 1t 1) BAE RN J7 T, A3/ INAZ i Aol
X7 A A ik UV (P < 0.01)

242 FERE, MR 5 ATLUE Y, 1R /NZE A I m it
I T FIEL XS /N 22 RO B A S ML, PR df A R AN —
M. W77 30 ALK EUTE 36.4 ~ 39.5 K / FE, H.
X EF G ER L B 18 & A HRR 4L
T 34.0 ~39.5 ki / #, Hrp 4B N, 0, RS
X E FAAEZRITFE X (P<0.05),

243 TRFE. K5 ATLUE M, FE/ N e e
Jita TN /NZE TR e, $77 30 440 BET
RIFETE 49.40 ~51.94 ¢, Hogbsl ¢, F, I, L, (9T
Hr e S R ARG 4B L (P< 0.05), HiE
18 KA T BT FEAE 45.89 ~ 49.57 o, o b3 L, 1
TRL i S0 R 22 A ARG 22 B L (P< 0.05).
244 FA. TS ATLIFE A8/ A 8w
W T AT AR /N A2 A, HLOBE 2.3 R L 3
PSR INID . 7 30 KA PP RAE 7 482.1 ~
8 243.1 kg/hm?, 5 XF B8 AH L 34 7= R AE 1.56% ~
11.89% , H:hb ¥ B, F, .G, H,.I,.L,.N,.0, (/=&
X P 2R G2 L (P < 0.05), 3 7= iy
FR R R AR BT, RISt R 73 Uk, 7™ 11.89% 5
HYCHALFR |, BIBEHE R 572 UK, 3™ 10.49%;
55 3 AL O, BVEt “ REFI 4273 UK, 1™ 10.36%;
R /D AR EE A, B BRI AR
BEdl 5] 1 U, 7= 1.56% . HAFZ 18 45 AbBR = &8 7F
6701.9 ~ 7 528.8 kg/hm?, 5%} HEAH LI P73 AE 2.43% ~
15.07% , H:Hp 4b 3 B,.C,.G, H,. 1, K, L, . M, N, O,
7= XTI P, ZRATESIHEE X (P<0.05), 1
T ER i B O AR BR O, B BE A 73wk, 3 e
15.07% ; FUCH AL BE N, , RISt “ BB 72 I, 15 ™
12.76%; 55 3 JAb3EL 1y, RIS “ A 25/ =" i ke 4
TEPEAHLY 3 R, 7= 11.70%; =g/ by g ab s
D,, RV 5 /N = S R K A AL 1R, 3
77 243%, 35 WEIRHAE 18 BN R,
7 079.3 kg/hm?, #4742 30 447718 (7 878.1 kg/hm?)
fik 798.8 kg/hm?, 1% 22 57 S B Gt 5 2 L (3% 4.
#5).
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R3 HAIEIF 20,30 d KA HH (TEE 46 d)FFRIERIER

QLB 165 20 d HERH A /(g/d) TG 30 d HERH S /(g/d) ICASHRE R /(g/d)
A, 1.098 b 2.307 be 0.296 a
B, 1.139 ab 2.308 be 0313 a
C, 1.118 ab 2539 a 0.255a
D, 1.078 b 2.362 abe 0.340 a
E, 1.095b 2.369 abe 0.354 a
F, 1.092 b 2.395 abe 0.381 a
G, 1.128 ab 2.400 abe 0.267 a
H, 1.129 ab 2.442 abe 0242 a
I 1.180 a 2.383 abc 0.262 a
T, 1.116 ab 2.346 abe 0.305 a
K, 1.127 ab 2.358 abe 0.260 a
L, 1.130 ab 2.364 abe 0.349 a
M, 1.106 b 2.458 ab 0.202 a
N, 1.111b 2.454 ab 0.195a
0, 1.129 ab 2.460 ab 0.186 a
P, 1.076 b 2234 c 0.309 a
A, 1.060 be 2335a 0.084 b
B, 1.067 b 2.308 a 0.193 ab
G, 1.095b 2347 a 0.156 ab
D, 1.086 b 2.167 a 0.211 ab
E, 1.096 b 2267 a 0.184 ab
F, 1.167 a 2.178 a 0.172 ab
G, 1.044 be 2211a 0.223 ab
H, 1.048 be 2246 a 0.234 ab
L 1.065 be 2237 a 0.261 a
J 1.069 be 2201 a 0.194 ab
K, 1.089 b 2343 a 0.170 ab
L, 1.096 b 2350 a 0.259 a
M, 1.065 b 2290 a 0.121 ab
N, 1.091 b 2240 a 0.127 ab
0, 1.101 ab 2271 a 0.113 ab
P, 1.002 ¢ 2292 a 0.164 ab
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2026 4

43 %

%14

&4 MNE@F MHEERESBHX T ES T

KA P Rl B B ¥y F{E P1E
INZE A 1.178 2 1 1.178 2 09732  0.3313
T AR R 14.215 8 5 2.8432 2.348 5 0.063 4
iRV €4 0.5517 2 0.2758 0.227 8 0.797 5
INE R x T IE AR 14.6312 5 2.9262 24171 0.057 4
TR JINFZ T < W VAR 0.4517 2 0.2258 0.186 5 0.830 7
T IR P x AL 5.4007 8 0.675 1 05576  0.8040
INZ fb Rl x ITRTAEFRPZIE x BTG AL 49160 8 0.6145 05076  0.8415
R 38.740 0 32 12106
S 154.124 4 63
INZZ LD 22219 1 22219 23428 0.1357
T AR R 7.3240 5 1.464 8 15445 02040
iRV €4 9.5910 2 47955 5.056 5 0.0124
JINFZ Rl I R 1.8498 5 0.3700 0.390 1 0.8519
TR JINGZ T < W VAR 12130 2 0.606 5 0.6395  0.5342
T IR P x AL 7329 4 8 0.9162 09660 04792
INGZ Bl x ITRTAEFRFZIE x BTG EL 1.3656 8 0.170 7 0.1800  0.9921
R 30.348 3 32 0.948 4
S 302.273 7 63
I f 195257.891 1 1 195257.891 1 77547  0.0089
T AR R 280 817.046 2 5 56 163.409 2 22305  0.0753
iRV €4 120 055.871 7 2 60 027.935 8 23840  0.1084
INZE A x T AR RRS 293 945.225 7 5 58 789.045 1 23348 0.064 7
Feh JINFZ SR x i VR B 6211.005 0 2 3105.502 5 0.123 3 0.884 4
MHTHT IR P x AL 94 805.745 3 8 11 850.718 2 04707  0.8676
INGZ Bl x TR AEFPZIE x BTG AL 79 251.564 0 8 9906.445 5 03934 09160
R 805 740.490 0 32 25179.390 3
S 15032 078.190 0 63
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x5 AEKEBNEFERFFEMRIER

AbE FEEL /(TTA Thm?) FERIEL /Chr / 7)) TP /g /NX 74 /(kg/hm?) 4773 1%
A, 438.0 36.4a 49.40 ab 7482.1 be 1.56
B, 432.0 37.9a 50.60 ab 7 870.4 abe 6.83
o} 430.5 36.8 a 5194 a 7 821.0 abe 6.16
D, 4305 373a 50.62 ab 7713.5 abe 4.70
E, 429.0 38.6a 51.25 ab 80624 a 9.44
F, 429.0 37.9a 51.90 a 8016.5 ab 8.81
G 4322 38.1a 50.84 ab 7959.8 ab 8.05
H, 439.5 383a 50.88 ab 8139.7a 10.49
I, 4402 38.2a 51.63a 8243.1a 11.89
Ji 438.0 36.8 a 50.49 ab 7731.3 abe 4.94
K, 4402 36.9a 50.95 ab 7 860.2 abc 6.69
L, 4282 37.6a 51.89a 7931.0 ab 7.65
M, 4335 37.6a 49.93 ab 7723.8 abe 4.84
N, 4425 38.1a 49.98 ab 7997.1 ab 8.55
0, 4335 39.5a 49.98 ab 81303 a 10.36
P, 435.0 36.5a 48.81b 7367.1¢

-4 4345 37.7 50.69 7878.1
A, 436.2 35.5 bede 45.89 b 6 747.0 efg 3.12
B, 436.5 35.9 bede 47.42 ab 7 049.5 bedef 7.75
C, 432.0 37.0 abede 47.96 ab 7282.6 abe 11.31
D, 438.0 34.9 cde 46.15 b 6701.9 fg 2.43
E, 441.0 34.0e 47.64 ab 6 794.3 defg 3.85
F, 4335 34.5 de 48.11 ab 6 839.4 cdefg 4.54
G, 4402 36.5 abede 46.63 b 7 117.9 abedef 8.79
H, 436.2 37.5 abed 46.70 b 7257.3 abed 10.92
L 435.0 37.0 abede 47.64 ab 7284.3 abe 11.34
T 4335 36.5 abede 46.61b 7 013.6 bedefg 7.20
K, 438.0 36.0 bede 47.93 ab 7 179.7 abede 9.74
L, 4275 36.3 abede 4957 a 7307.8 abe 11.70
M, 436.5 37.9 abe 46.13 b 7245.1 abed 10.74
N, 435.0 38.6 ab 46.26 b 73774 ab 12.76
0, 432.0 39.5a 4639 b 752884 15.07
P, 436.5 34.6 cde 45.60 b 65426 ¢

Py 4355 36.4 47.04 7079.3"

L o 3R 2 AN 22 S B R ST R

2.5 ZUAER

M 6 FTLIF Y, WA [|] g i S/ 22 22
Te Ak A BAT — 5 W 52 ), W8 it - T JIES e G /) 22
M2 TS , W 2.3 R /N 22 48 0 A W] b 4
Mo %737 30 #5435 X BEORH L 3G = i 115.0 ~
876.0 kg/hm?, SRS £5 H5 fil 284.5 ~ 2 182.8 JT/hm?,

HOUSCHE FH Bl i A A B T, BV R 673 IR, 1
i 2 182.8 JG /hm?; HUR R ALEE H,, RIS K5
2 YR, 1 983.3 6 /hm?; 55 3 AL O,, B W5 it
“BEFIE73 Uk, B 1 957.0 IC /hm?; 340 1 R
ARER A, B WG B AL B IR — AU BT 1R,
HIO 284.5 I /hm?, BAFE 18 4540355 5% HEAH L3
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FEaE 159.3 ~ 986.2 ke/hm?, 52 b i 25 48 i 416.0 ~ REF C,, B BB e — S0 2 Bl R 3 Ik,
2 581.4 JC /hm?, $EUSAE FH S 41 R Ab 3 O, RIS B4R 1 959.5 JT /hm?; 34 77 f5e /0 19 Sy Kb B D, BV i
“HEFIE73 Y, 9k 2 581.4 T /hm?; FLUCH AR I N, fite “FIRNNZ" SRR ER 1k, Bk
RIS “ A A 372 vk, 800 2 217.4 JC /hm?; %6 3 416.0 JG /hm?,

®6 AEMBNENEFUHIFR

b3 FoaE ((kghm?) 3577 /(kghm?)  HEINRLGES /(OC hm?)  PFREELA /(I8 m?) - SEFRIEIR /(I /hm?)

A, 7482.1 115.0 322.0 375 2845
B, 7870.4 503.3 1409.2 75.0 13342
C 7821.0 453.9 1270.9 112.5 1158.4
D, 77135 346.4 969.9 30.0 939.9
E, 8 062.4 695.3 1946.8 60.0 1886.8
F, 8016.5 649.4 18183 90.0 17283
G, 7959.8 592.7 1659.6 90.0 1569.6
H, 8139.7 7726 21633 180.0 1983.3
f 8243.1 876.0 24528 270.0 2182.8
1, 77313 364.2 1019.8 90.0 929.8
K, 7860.2 493.1 1380.7 180.0 1200.7
L, 7931.0 563.9 1578.9 270.0 1308.9
M, 77238 356.7 998.8 60.0 938.8
N, 7997.1 630.0 1764.0 120.0 1 644.0
0, 81303 763.2 2137.0 180.0 1957.0
P, 7367.1 — — — —

A, 6747.0 204.4 5723 375 534.8
B, 7049.5 506.9 14193 75.0 1344.3
C, 7282.6 740.0 2072.0 112.5 1959.5
D, 6701.9 159.3 446.0 30.0 416.0
E, 67943 2517 704.8 60.0 644.8
F, 6839.4 296.8 831.0 90.0 741.0
G, 7117.9 575.3 1610.8 90.0 1520.8
H, 72573 7147 2001.2 180.0 1821.2
L 72843 7417 2076.8 270.0 1806.8
T, 7013.6 471.0 1318.8 90.0 1228.8
K. 7179.7 637.1 1783.9 180.0 1603.9
L, 7307.8 765.2 21426 270.0 1872.6
M, 7245.1 702.5 1967.0 60.0 1907.0
N, 73774 834.8 2337.4 120.0 22174
0, 7528.8 986.2 2761.4 180.0 2581.4
P, 6 542.6 — — — —

T IS F HR/NAZ B 2.8 TC fkg T, A AR v 18 A A AT SIS AR A5 F A A
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RESGHLR

2026 4

Fa3E 1l

3 itk

28 R SEFTE R B, /N2 HE SR S it - T S T
PR/ INE T ORI R A 57, ARBFFEER 51—,
JINZ SRS AR R — SV A T i ) A T
JIE, AT DA I T o i A 6, W T AL S L 2
30 [y TRL BT S0 AR LRI T 0.59 ~ 3.13 g, &
18 Wy TR i S0 FRAH LIS T 029 ~3.97 g, %
30 B 7= 550 BEAH EL3 0 T 115.0 ~ 876.0 kg/hm?, 48
F 18 fF i ST AR LIS N T 159.3 ~ 986.2 kg/hm?,

A5 3 SR A/ N A Wi AN ] e TR AE 900 5 AN
(7 Fsf O P o £ e 28 7 S 4548, 43 BT HOXE /N
FPRLESR L K= B s . 25 L3RBT, Wit nt- 1 i
AL RCE N/ 0 TR o, S 4 7 3
INZZ RIS , X 5 A AR FE 45 RSEA — 3, %
TR TR BT 5 T, W R R SRR
BN SRR KA ACR KI5
RN =" R ARG P A DL X 4 Fhot T,
Wi Wt A 0, /N2 TR BT s g, HLAE
MRt X 4 AL 2.3 YO, TR B R R
T, Wt BB =73 Y A TRL BT i 25 S JC4e
B X TR RS T, AN R 5 R it A [
I AT 7 RGO A — 30, X T &2 30 Rt
Wit K = 8 P G WOSOR B, Wit RE AR =
PHEWCBCR IR Z 0 TR 18 SR, Wit R 427
B HESOSOR B, Wt AR iR — U A P
FIHE PR R Z % 2 AR AR
22 30 B/ IR L T 18 B

Sk

(1] ffAR s, BB A R 2, 4. 1o TS T A /N2 Ay ) R
H B AR RN2E,2013,45(3):126-131.

[2] JEI 5 20 B 2 R 75 25 A5 NIRRT A AN [ el
JAEXT/NZZ P i s IR ]. AR 2R75.,2012(5): 140~ 145.

[3] T™AEVL LS W B 180, 55 AN AT A 28 /N7 b B AR

FRHEFEN]. B BIE,2019(22):6,8.

[41ZE =8 RS, AE. ANIR] I AS [ - A X 4
INZZ TR R TR RE D). BRI AL AF2,2018,64(2):55-58.

(5156 A AT B AR WO T A 5 N A K
R K5 P Y R R (T Y 42.,2018(4):121-125.

[6] 18X 2 P (LA B, SR MG HE, 55 ot ARG T i AT X N2z 34 755
SAEZmA]. Al FBH%ET,2020(5):78-81.

[7] BRAA, Tk 22, 98 B3R, 45 RIS R/ NE S Ao e
T B RAES R R (). 222V E2#4R,2017,37
(12):1596-1603.

[8] f1 2y, 28 A HE kAR k. A6 MR X Rp R B/ N 5
SRFRIRE R B B S B BE [T, A4 A4 2524 37,2011,35
(7):769-778.

[9] EEZE ZE QN BN 45, A6 A IRIHY R iR AL AN T B
X AN i i /N 22 T SRR I R [T, 2Bl 2
2:41%.,2008,35(3):340-345.

[10] sk JEAE i I, 8 3,58 R IR /N T S5k
MR B A AU RS R S]], R 4,2015.41
(1):136-144.

(1] AR e AN [FIAE A A A 1 770 5 I T I A 45 % &
/NS IMBIEIR) . G RUR A 4?,2024,30(11):19-23.
[12] Z=/NBR R ARefnt, JB B, 2. b T IS 1% iy FH) B At o e 11,

LA RI#,2017,45(3):127-130.

(3] FLAST 2R A5 A2 22,58 W] i R X /N2 AR 7
TR T A IR )] LR 2R 7, 2023,39(33): 14~ 18.
[14] BEE A R BT 5. YA KR N R
PR (RS2 A )], LV Ak Rl 42,2018,46(10):1634~

1636,1684.

[15]3k XUz FL X F 2R, 25 HE A 4 5 500 A R 5% I o
FHIEJET]. KA A 54 41%,2021,45(3):700-708.

[16] Bl ¥, oA 540, a2 me, 5. M A KB RN E B
N ARG HE R[] K32 545 258H4#,2023,40(1):1-7.

(7] M2R ¥ B30k, 2. JLRNI T AR XS /N2 RN ().
KFESHAFEHF,2014(4):44-46.

(18] £ UK, F Mg, T I, S5, AN [R] T RE X /)N 22 ki 5 Fn
T B RE I LR . Al B H,2020(4):31-33.

(F#% 59 W)
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Barley and Cereal Sciences

http://dmkx.cbpt.cnki.net
WUFAMR'T : damkx1984

TR AR 3426 (TR E RHLITER B R IIOLL K3 54 28812 2026 43(1):52-55(2026-02-09). hitps://doi.org/10.14069/}.cnki.

32-1769/5.2026.01.009.

AKE 3426 M9k 7T B RS RO

oper
(M T AN A BRA AL 195 #1 234000)

FEE . ARl 3426 8 T 5 LR SRR bRl b BRI S04  BHARSSR RE4r BB, JE IR Pk r ok (. b T 2023 4E
TRLTTIR AN EY RN HE , HE S S NIRRT 20230018, XIHRIGEE RN, 44 3426 24 F ] 155.5 d, Xy SRz f 23 KL
425 d; BRET 100.8 em, ARCEEEL 21.1 T34 /667 m?, P EERE SR, 127.1 KL, 45503535 944% , T-RLTTE 30.3 g; HRFHIR |
PR SR B0H G B Ohe » ZRRRK AR BA S NY/T 593—202 1 (2 IR AR S VLB 3 Dbt . ASCEEN4R T ki
3426 I EFIITRE  EEMRIREFAE SO RT S B A, nZ bRt — 2 N R (R 2R

KR AHRHE 3426, BEF s PURFEA ; Fe s HAR
hE 42 S .S511.242

VL2 4 [ B ORI 327 X, % AP 1T X
TE 220 J7 hm? DL 1, BL7= 2000 7t 224, B
9.0 t/hm?, 7 {4 P VT 75 ) 2 4 [ (R AR 42 4 T &
i B E B MR, SR, T AR KRG AL = il
Il BEAS AN TR T 5738 R oK T S A K A A7
e 1 ) A G LD TR 70 O Y MW N 0L S S g
K, H 5@ ORI M 2288 kP, ik, s F 5
T DL PR R A TR T8 2E i T
TR HA 2 X,

YA 3426 LM T4 FIEAL A BRA A
S8 KF G VEE T WL R 5 B 2
R, A R AR 10-611 (414« 3z Bl 23/
A 6 5 ) SCA AR 10-18(4L G IERE 5 5/
REEHE 19, 78 2019—2020 4F ,Z fafh 0 71T
I8 R X S, JF T 2022 AR #EAZE 7K
BSRYBE . %A R ] R R B BRIV )2 A
5 RIS B , PRI SR R bR S 2
FHAT , ZEA UGS s FOK A A& NY/T 593—2021
CEJTIRE b A S TR B 3 bR, 16 FLAE VL9048 T
TR IR IX Rl . R4 AL 7 A RE 3426 (4
TREANE, AR SCHRE 2019—2022 4E 1Y & A 56
SRR RS MR T AR 3426 By 2R e R

MERARERS: B

Wk H 1 :2025-08-20; & [E1 H 1 : 2026-02-05,

FEATH 2024 AEH AT - BRI (YZ22024045)

EB AN NP (1973—), B R 200, EE KRR/ NE TR
%Y. Email: 13773450780@163.com,

XEHE . 1673-6486-20250082

LA FRAE B TE R BCE RO, B R
TR A 7 PR IS5 5 SR 5

1 HKRIE 3426 B TR

PAKE 3426 T 2011 AFF I rp 8] B4 K 10-611
(G Rz BE 23/ EHE 6 5 ) N BEAS | [a] 14 K
10-18 (415 - RS 5 5 / BBRHE 15 ) AR, 48
NTZRAZ 5 R REEE A W, B E MR I 1.

2 IHRHE 3426 T EHSH Y

2.1 FEREMR

YRl 3426 g RIFHIEE R, &L F W
k1555 d, Hex BRIz HE 23 F 2.5 d 2 JR
FERE S 2019—2020 4T IR 7 SR 20 [X 3
B S (SFIME) - A B 3426 KR 100.8 em, 5%
FEAEL 21.1 T3~ /667 m?, BRFE SRLEL 127.1 Hi, 45 5L
K 94.4% , TR 30.3 g, Ha] FB A 2R K 4%
T P bRt R R AT
22 PERI

I 2 AR XA 1 AR IR (R 2),
K 3426 BRI B 1 G 1. 7E 2019 4FTL
VA A 2 XA P AR 3426 1T
ol 76721 kg/667 m?,  HLXT A Sh AR A 23 1
4.70% ;52020 4 X S35 1 77 5 687.74 kg/667 m?,
EE XS R FPIRIZ R 23 1977 4.89% , 3G P AR A B i
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K52 AR XGRS, R R 3426 {UAE 2019 4F 3426 TE 4 A E B R R, F e 8
A 5 DX AR 6 H R B o R PR i IR, 7E A AN 685.22 kg/667 m?, Lt XF FR Gk 4 23 47 5.23% , 1
AR PR PR N BB o 2022 AR A PRI, ek PRI E

F1 HRIE 3426 I FHIILRE

if(a] / 2555 Mo AR ]

20114/ & M F TR IR 225 40 A 10-61 1 (TS K 23 / %0 6 5) x 10-18(WERG 5 5 / Rkl
1%5), 38 Fo f7 12 %L

2012 4/ G I BAFEH . ASEE S, SR ER S TR R 140 g
2012 4E 1 B M F, FHE 1000 24k, HEHL 28 #

2013 4F / & i3] F; FIHE 1000 20k, HEHL 28 B

2013 4¢ / & M F, FHE 1000 4k, HEHL 28 #

2014 4F | & i3] Fs FIHE 1000 20k, HEHL 28 B

2014 4/ & M Fs FHE 1000 4k, HEHL 28 #

2015 4F 1 & yE3ee) F, FIAE 26 MR FR B 20 B

20154/ 5 M Fy FIHE 20 MR R 4 DR T BN

2016—20174F  HM F, SRR NATA 6 17,547 10 Bk, bk R 34267 RIBIE b Lokl FaE—3, 4
“Pak 17-3426" IRUFFF 300 ¢

2018 4E DI SRR -GN 15155 106
2019—2020 4 DN ZHNTL A A 2 X i
2022 4 DN SLIA AR 20 A= 770
2023 4E WRIVLIRAE FEARNEY Ao e 22 23 W 3 e S5 IR RS 20230018

R 2 HHRIE 3426 FERI

e 2019 4E K I 2020 4 K I 2022 A RS
R Pt (kgl667 m?)  BE CK M /% 7 ((kgf667 m?) K CK A /% 7k ((kg/667 m?) & CK 34 /9%
AT 640.09 -1.09 680.99 3.66 642.32 3.85
TR 807.16 3.39 692.83 3.07 — —
T 812.60 3.09 689.79 5.85 670.20 1.79
BT 693.98 4.31 667.55 6.32 — —
[ 30 805.56 13.62 722.65 6.29 668.84 2.92
ZEIM T 732.20 5.07 738.46 7.66 696.90 7.40
PN 869.95 5.57 699.47 2.82 702.20 8.06
AT 803.50 3.44 654.51 4.05 703.20 8.00
FAE T 763.76 2.54 684.44 3.77 712.90 4.60
Zzuni 743.30 6.95 646.67 5.43 — —
S5 767.21 470 687.74" 4.89 685.22" 5.23

H X (CK) FFh A ERIERE 23, e TR Student ttest, “*” 7R P< 0.05,
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2.3 PitEiEtr LM AT AR NY/T 593—2002 (£3 FHRS i A b

LA AR 2B Y R R BT B )42 BOE 3 A 2 ARRRINZE SR Nk 4 s 2019 4,
PRI 5 R IR 3. 2021 4F 000 3426 R M 3426 HIBER 83.6% , BEHG KR 71.2% , K i
Wi LE A PUTERR R 5, BRI K R e h FbA 1.9, W% 19%, YE B 5.0% , AR TR
5 9, BT S IR (MS) XSO R R ER B 15.5%, IKFRE N 72 mm, S 54 4, B
(S), W SR Br AP SRR 5 9 XA bRt R BIE 3 ARl 2020 4F, A RE 3426 (kR
WEH N 5 G, RIUATPIR(MS ) 2022 FFEE RIS 84.0%, FBAE KR 70.3% , K5 bl 1.8, 1% 40%,
T R ISR AP ECh 2, BEE B R U 10.2%, HEREM TR E0N 14.8% , IEHR
Hem i 1 BUEER AP0 (R) XSO RIS i 65 mm, BEIS{E R 7 90, B 63 41, BRIk EE
JBI (S), XA SO ARIR PR SF R 3 G, X FERG SEARIE . 2020 4ERTREH TR, KW Z , 53 51
FRPURSEHN 5, FFAHIR(MS). P TR S 1], F ()4 B B 457 S 0RO 110 5 T
2.4 FOKAH B WAL 2019 4F,

VAT 3426 KKLEAJE DGR K TS i

R 3 1HHE 3426 BRI

e R SOkt KRB A I A
CREREL PESUEPBURRIRESM /K DU PO PURSES S BURSER /S BLoKF

2021 5 5 MS S 5 5 MS

2022 2 1 R S 3 5 MS

T R PSR R 1 R0 FRBEI AR < 1% 33 G (TR IRBETE AN 1% ~ 5%;5 F(hH0) IRBEHIFN 6% ~ 25%;37 %
(), FRBETE A 26% ~ 50% ;9 P (R FRBEIIFR > 50% . SO 1 10 12905 BT 1= 4 25 FF B4 e e o7 P G R AR 0 1) b 3 o
P L (HR) R BT 25 238, SR B R, < FEAR R FE Y 5% s P98 (R) R BT fe i i < AR 25% 5 H it
(MR), JGBEY" & AR BE 1Y 26% ~ 50% 5 85 (S) R BEY ™ B REMR R BE (9 51% ~ 75% 5 ey i (HS) R BEY 1 > Ak =1 BE 19
75% , FL BTN . SREUTREPUTE bR : 0 G5 PE , ATMPREIR AT GRS 5 1 HPi(HR) , O Sk Hh IR 2L
B, JCAREU AR R TE R 53 BT (R) O RIS 85 O 480 ARRY TR B4 AR 4k ;5 b Bt (MR), i At 8 i
SR OSBRI H AR IR AL 5 7 U (S), bk B Ao 45, oM kG, RERR A R AL BN ;9 9
JR(HS), MR 48Uk, MR RSE , MR R ST TR I B4 . MRS e L (HR) IR FREL < 10530
J5(R), 10 < RIHHEEL < 20; FHT(MR),20 < JRIHFEEL < 40;895%(S),40 < FIHHEEL < 60; = (HS)  WIEHEE > 60,

R4 HKRIE 3426 RERM

R tljﬁoi;z/ %ﬁjﬁ/ o~ %2}%/ %r;r;f/ ﬁgﬁ@i ﬂsciﬁmﬁ/ WYS&{E/ ks
2019 1 3 83.6 712 1.9 19 5.0 15.5 72 — 54
2020 ST 84.0 70.3 1.8 40 10.2 14.8 65 7 63
"8 2019 AEFRAGI BEAE
3 IHIHE 3426 HERAES FERRET 1 1 RN W IE”, TR 3 ~ 5 d
SIEN NP i N
3.1 R EBE 3.2 BAREORIEEEE
YA 3426 TEVLIVA WL E X —% 5 H FERSARIT , T B 5 FR AT, AR B i AR AR T

o AR AR AR ISR T IS 22 R R SORME AR 3426 MBS . AN TR S
FHIEE & R, A IR 25 ~ 30 kg/667 m?, 5 1A 20.0 ~ 26.7 em, ¥R A 10.0 ~ 13.3 cm, #2375 %
BB R 30 ~ 40 kg/667 m?, AR HFE  BE2Y 2.0 J77X /667 m?, EEASTEEL 6 7 ~ 8 Jitk /667 m?;
3.0 ~ 3.5 kg/667 m?, BT LA ML, I HUGRUSEELL 1.8 J1 ~ 2.0 1 /X /667 m? F'H, HIX
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2026 4F

Fa3E 1l

3 ~ 4 B, BN SR AE T
3.3 HEE R

et it A (Pr A ali%E) A 18 ~ 20 kg/667 m?,
Horh BLBE R 5 SR 60% ~ 70% , BRI 5 R
) 30% ~ 40% . VA W IO , B0 4
PEFLIE , B0 AT+ P 60% 5 15 T 40% 1 L 151 it
FH o 3 B 047 4 92 1 O 2% 0 B 5 R 5 ol 7
20 71 ~23 Ji~ 1667 m?, H-TUGKATZY 7 d Wik, 7K
WAL BT ECR A ST K TR RR LK BERY T =K,
ZERE I KA AR I R B K 2 T I ISR 1
A T A
34 ZREPHGRRE

FE PG R 25 70012 PP, B W e TRk
RS L E . B S pA A, R
Bi6 KL R A R D A 2
BB, oS BT E S LR A BT IR SO R
A5 LR MRS ) ERE g o I R LA L E &
A BTIRY,

4 HiE

WA 3426 S HA B A0 3 1) L2 i R R
il A, 2021—2022 AE43 HIAETLIRAE TR VT I B HL X
(TR 5t 0 FHRE A2 ERPE TTRA Gl 2t R
S )T AR, v R R R
3426 JrE IR LS R PR HE IR (e bR (4 Sk A A

FEAL, R A S B i ) . Hi 2022 AR RS
VLT 50 DX RN b /s JE AP AR 1.3 hm?, 400
3426 SE A 735.8 kg/667 m2, ESZERET R
F B A O A i P ARG RR AT LS4 125 8 i
A T

SR

[1] EAMR LI A R SRS MR E 1 kR 5 8 R ()]
rF E RS K,2022,28(5):82-91,106.

2146 #hJEAEE SRt RE, 5. m R A e 5 R SR AT ROt
S TP ERTH,2014,20(1):5-11.
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Breeding of Yangnonggeng 3426 and Its Supporting Cultivation Techniques

Bian Qingzhong
(YYangzhou Yangzijiang Seed Industry Co., Ltd., Yangzhou 234000, China)

Abstract: Yangnonggeng 3426 is a conventional early-maturing late geng (japonica) rice variety characterized by moderate plant height,
semi-compact plant architecture, uniform population, strong lodging resistance, and favorable senescence with green stems and yellow
grains at maturity. This variety was approved for commercial release in Jiangsu Province in 2023 (Approval Number: Sushendao
20230018). Regional trial results demonstrated that Yangnonggeng 3426 had a total growth period of 155.5 days, which was 2.5 days
shorter than that of the control variety Wuyungeng 23. The variety had the characteristics of an average height of 100.8 cm, approximately
211 000 panicles per 667 m? average grains per panicle of 127.1, a seed-setting rate of 94.4% and a 1 000-grain weight of 30.3 g. The
variety showed moderate susceptibility to rice blast, bacterial leaf blight, and rice stripe virus disease, and was susceptible to sheath
blight. The rice quality met the Grade 3 standard of the Cooking Rice Variety Quality (NY/T 593-2021). This paper introduces the
breeding process, main agronomic traits, and key cultivation techniques of Yangnonggeng 3426, aiming to provide a scientific basis for
its further promotion and application.

Key Words: Yangnonggeng 3426; Breeding; High-quality rice; Cultivation techniques
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AR RS PRI R T 4 Sk i BRI EOR

ALETA L HI/NT LR B LRI R L BRI 2 AR G, T G, A 2 AN A2
(LR A B2 e 28 B 1 45 W JEORL A 22 7 , o 2201 73007052, A AR L B4 BEVE i 55 i, L 2T 10081
3 HR AR K2 H I 220 730070)

WE. H 4 SHHRE LR G2 T Y S ERT T TS Hh EAOW R g . HRRb REUH R 5 S 8A, HES
5 x ZDM8082 ZA A A , 4P Bk B M AR L L RGeS F S BB An A, 2023 4R [ 5 ) B AVEY) BRI R
1EPEICSR S : GPD K3 (FRE)(2023)620035],2025 LZE3RFEYIHT AL (CNA20211007791) i A B 1T 115 d, ¥Rk E 78.9 em, B

6.5 cm, IR 42.4 %7 1 B R S (R, FRD10.55% ST & 2.20% FHLF4E i 2.08% S BETER o i 45.36% i,
TENI ' 55.56% . B - TIRNE & 4.94% JHETR 7 7 0.89%; TERAE 2 i\ 37 & 4 553.90 ke/hm?, 3 EL7E H R H Y™ KA

REIA TR LT )™ s e 4 55 HOR
HESHES:S5123

RERMA Lty RS IARY), 20
A R AR I LSRR 7S R, RO A3k [ 355
JERR R B RPN Z ook KE ek
EEX S E iy NN NG RO RITEITIDR
g Gl ) HOR CH B R BB A 165 L H%E
37 ) 25 e TR M X, FolAEL il ol A ] BB f
Fo ok St e AR EAMER ) R A
BRI 2 AR, e 21 Ml 2 A R SR RN 7 1
DEIRARDRE, 7= ) e R ELHEE M 24 A P R AR Y
A Ko RO — R B SR AR T E R4
Yy, AT = iR (R R B i AP e R i 4
AR AR IR RS R RS, IR W
B — T RME PR A TR W I o A £ S
LIRS K A a5 NIRRT I BT R
BEE RN Tl AW I, 7 BRI 28 ok 1S R
X BRI B SR i, B A 7 R
PEFRIRIE R T I R, S s Xt 75 BRELA b
PG , DLORIE R L OGR4 JiE o R0 KA
B BB AR T 4 5 Bk 7 3R EET ARl
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Wik H #1:2025-09-02 ; f& 1] H $:2025-12-29,,
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1 [EE 4 SmiskiR

BT 4 5 RZRS 1747-7) i Bl A 4ol Bl#pi
LTS W ORISR v AR B H A
AN REZIRAS VLT 1Y R MRS BR A

2 BEF4SREREET

0174 UHBS SR, HR S5 x
ZDM8082 %252 Ji X A AL A= 28 ,2017—2019 4F3
o AR 2020 AFHEAT i FR A IR AL R PR
Yo i, 2021—2022 S NH R & £ 555K, [H]
A EA T H b A A e AR AN A P2 R T . 2023 AR
T 4 i E AR R EARAEY) SR 4 : GPD
K (FH)(2023)620035],2025 4E3AE Wy i Fh
F(CNA20211007791), HEFREFUE 1 iR,

3.1 YRR

Bets 4 5, 28 WIRIRHBROEH, Fik kT
W 115 d, @ rh RGE R AR R Ak R
78.9 em, K 6.5 em, FRLEL 42.4 Ki / BE, TR
30.8 g; — M EESRAE T, UEEAR 495 T34 / hm?, B
ARTBE 2.2 A, ZEFFE (0 ORLHE AR Rl o
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2026 4F

Fa3E 1l

PEECUE , SRR I Rk B B b 45 B A il b AL B4
For s RES R IR il REUZBE ST, I, B AR R
RO PR S0 b B BT EIR , Rk
U, HHURIE A o

2017 4 HE 55 x(HR 5% xZDM8082)
!
2017 4EFG % F,
!
2018 4= F,
!
2018 4ERG % I
!
2019 4F F,
!
2019 4ER Fs
!
2020 4F i R LE A, TR T
g N
2021—2022 4 HiRAA XKEIRE  HRa 4 -t
N g

AT 4
1 BB 4SEERRF

32 g

FR A H IR 28 Al k27 B 5 A0 R 22 e 4 %5
s TR I S 6 2 A N 45 R e 4 SR A S
(RS, FIR)10.55% , IR & & 2.20% , FlL&F 4
i 2.08% , SCEEVE N B R 45.36% , BLUEK B R
55.56%, B — HSME SR 4.94% , #E R S 0.89%.

33 Pumbriitk

B 4 SRRk 85 em, FEFHT AIA K, Fl=E
TR ZEAF R B, S AR8UR ,
PO

4 EE4STEER

41 A EHRE AL

2021—2022 A H A B R Z AU A5 R I
% 1. B 4 SELPFESTPT47 i 2666.78 kg/hn?,
FEXT HRH 5 4 5507 8.1% ; 1545 IR 7 Hy
2 500.13 kg/hm? F%T HEH T 4 517 1.3% ; 7R3
X P44 77 5k 6 805.35 kg/hm?, B0 HRH 7 4 505
7 4.5% 5 I PF B 27 5 6 158.63 kg/hm?, 5
IR H T 4 537" 8.0% ; 7 KALE 3= R
4 638.60 ke/hm?, X HHH 4 53 7” 1.6% . [
W 450 24 10 SR 2 S0 ol
4 553.90 kg/hm?, F% HEHE 7 2.0% .
4.2 HRA AR RS AR TS

2022 4EP T 4 SEILPHE R (LPHE KA
B N X 2 XA A P s, L H S 4 5
gk R SE AN (R 2), 2022 4EA X R G L B
T4 SAE 2 SR RO HE S A 7 38 7 A
2.1% ~ 10.8%, 1 s -7, 2 s B0 Bas ™ , Jall ™
WA 1.2% ~ 5.0% , P37 677 & 4 326.36 kg/hm?,
B BEHE = 0.9%

®1 BE4SEHREFRERRBRPHTERA

Fra /( kg/hm?) )
AT A FAry BN HEHE 7= 1%
LH 45 H 450D
2021 2766.75 2900.10 -4.6
(1Y)
2022 2 566.80 2 033.40 26.2
2021 2 066.70 2 100.15 -1.6
YERX
2022 2933.55 2 833.50 3.5
N 2021 6810.30 6 783.60 0.4
TR X
2022 6 800.40 7 467.00 -89
2021 6 020.25 5706.90 55
TIPR S5
2022 6297.00 5700.30 10.5
i 2021 4 890.30 4 810.20 1.7
PN
2022 4 386.90 4 323.60 1.5
SEY 4553.90 4 465.88 2.0
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Fa3E 1l

F2 EE4SEESWHRIKEPHTERT

77 /(kg/hm?)
TR b g5 B IR 1%
LT 45 T 45 ()

ZEHE (L) 212235 2234.55 -5.0

P 5 475.90 5475.90 0
I X 6 550.35 6 627.00 -12
PR 4 473.00 4382.40 2.1
G 3010.20 2715.75 10.8
Ty 432636 4287.12 0.9

5 B 4 SERMRFHEHIR

e A H A A DX e A e, A5 SRR B
H 4 I EAEH R H R XA AN
AR AR PE B R RBLH P KO L 3 R
T, AU RO G e T 2 75 BB Al b, B
AR RS

6 [ESE 4 SHEREAR

6.1 EH R

BT 4 53 B TR 1500 ~ 2 800 m FiAl , i
HAEWN 3 A T AR 4 Al
6.2 %

IS T 4 538 B R 195 ~ 300 kg/hm?s
IK GBI T 4 538 BRI L 262.5 ~ 337.5 kg/hm®,
M HERE R R PR A A | R 1 R Y
SAFT AT A R R 7E R KIS SR
A2 ARG RSSO T TG R L RR
6.3 Bl

L1 52 Hb it W R — 8% 225 ~ 300 kg/hm? . SR &
150 kg/hm?; 7K GEHBIEREIR 4% 300 ~ 450 kg/hm?, JR &
225 kg/hm? N POs [ BT LA 1 2 (0.9 ~ 1.1) AL,
6.4 HFRFENR

FEA A (AN EIXD) AT e 2 i 12

30 1O LK, SR AN R T BERTHE , LG
GYEE WAL ECAAEEL
6.5 Fhraba

FEHTH 0.1% “FAZH FEF A AL ], B iR K
A 2k B0 Rl 7
6.6 BhZBREL

NETE 3 W 1O U R s Wi it 2R o (PP — A
) T2 75 (AR FETE ) B HH TR 2 5L, LR TIE St A Y
Sl R
6.7  IEEFISCER 78 53 B

B, BRI BRSO, ik Bt i
ORERL S KRR T 13% PGk s AP,

SE K.
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Breeding and Cultivation Techniques of New Black Dual-Purpose
Highland Barley Variety Longqing No.4

Bao Qijun?, Liu Xiaoning?, Zhao Feng*, Zhang Huayu', Pan Yongdong®, Guo Ganggang? Wang Juncheng?,
Meng Yaxiong®, Wang Chunchao? Sun Jing?
(1. Institute of Economic Crops and Malting Barley Material, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
2. Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 3. Gansu Agricultural University,
Lanzhou 730070, China)

Abstract: Longqing No.4 is a new high-quality, high-yield, black-hulled and dual-purpose variety of highland barley developed by
Institute of Economic Crop and Malting Barley Material, Gansu Academy of Agricultural Science, in collaboration with Chinese
Academy of Agricultural Sciences and Gansu Agricultural University with Ganken No.5 as the maternal parent and a hybrid progeny
of Ganken No.5 x ZDM8082 as the paternal parent. In 2023, it passed the national non-major crop variety registration [Registration
Number: GPD barley (highland barley) (2023) 620035]. In 2025, it obtained the new plant variety right (CNA20211007791). This
variety has an approximate growth period of 115 days and an average plant height of 78.9 cm. The panicle length is about 6.5 cm and
the number of grains per panicle is approximately 42.4. The grain has the following nutritional content (mass fraction): crude protein
(10.55%), fat (2.20%), crude fibre (2.08%), amylopectin (45.36%), total starch (55.56%), 8 -glucan (4.94%) and lysine (0.89%). The
average yield was 4 553.90 kg/hm? across multiple trial sites in the province. It is suitable for cultivation in highland barley production
areas of Gansu.

Key Words: Highland barley; High quality; High yield; Longging No.4; Gansu

(4% 51 R)

Effects of New Foliar Fertilizers on Wheat Grain Filling and Yield
Components

Zhao Yuanfeng, Zhai Fufeng, Pan Yan, Gu Minjing, Zhang Shihui
(Yizheng Agricultural Technology Comprehensive Service Center of Jiangsu Province, Yangzhou 211400, China)

Abstract: To analyze the variation patterns and effects of new foliar fertilizers on the growth and yield structure of wheat and provide a
theoretical basis for the promotion and application of foliar fertilizers in wheat production in this region, by spraying different foliar
fertilizers on winter wheat, the dry weight of grains and the final yield structure at different stages were measured, and the effects on
grain filling and yield were analyzed. The results showed that spraying Chunke potassium dihydrogen phosphate compound
preparation, Chunquan 883 humic acid water-soluble fertilizer, Tiancibao, and Chunquan 883 ultra-concentrated active organic matter
could increase the thousand-grain weight of wheat. Moreover, the thousand-grain weight showed a clear increasing trend with the
number of spraying applications. When these four types of foliar fertilizers were sprayed three times, the thousand-grain weight of
Yangmai 30 reached 51.63 g to 51.94 g, and that of Zhenmai 18 reached 47.64 g to 49.57 g. When Spraying “Nenglifeng” 1 to 3 times,
the thousand-grain weight of Yangmai is 49.93 g to 49.98 g, and that of Zhenmai 18 is 46.13 g to 46.39 g. but there was little difference
among the three applications. From the test results, it can be seen that when foliar fertilizers are sprayed on wheat 2-3 times after
flowering, the thousand-grain weight significantly increases, and the yield and economic benefits also significantly improve. The plot
yield of the Yangmai 30 is higher than that of Zhenmai 18, and the difference is highly statistically significant (P < 0.01).

Key Words: Wheat; Foliar fertilizer; Grain filling; Thousand-grain weight; Yield composition
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2017(1EZ) F5(177-283) 7 A
2018(1EZ) 18GT-332 2 5 A R S
2019(1EZ) SAF R 9030 Z iR A4 AR 9030
2020—2021 SAF R 9030 YL R BRI A A CHL NI RT ) DX S
2022( %) SRR 9030 VLRI A PR CHL R AT BT ) A 7 15
2024-07 SR 399 MRLVT I B8 , B 5 W IR A 20240050

®2 £HERE 399 KR A KBS REMK R I KBRS
W/ AEEW ) ARGEE BRRE S5 TROSR S REE

Zi 4 Sl wh

cm d (i~ mm?)  ChL / F) % g (kg/hm?)
SAERG 399 102.7 153.1 339.0 133.4 91.8 27.8 10267.5
KR 145 2020
HEFE 5 5 (CK) 96.2 152.4 349.5 135.1 93.3 27.4 9768.0
4HIAE 399 103.1 154.7 324.0 129.5 922 27.5 105225
DEGRIES 2 45 2021
HEFE 5 5(CK) 97.0 1537 333.0 122.6 92.8 27.7 9912.0
i S FERE 399 1029 1539 331.5 131.4 92.0 27.6 10 395.0
2 AR R 1Y o
R 5 5 (CK) 9.6  153.0 341.2 128.8 93.0 27.6 9 840.0
‘ SHERE 399 97.9 1552 364.5 139.1 90.6 26.8 10 284.0
AR 2022
HEFE 5 5 (CK) 955 154.2 364.5 133.4 93.4 27.5 9726.0
K3 SIEFE 339 FERBER
ARy Z A SEH R /(ke/hm?) & CK 3% /% IR BN
2020 XI5 1 47 10267.5 5.1 4 B 2
2021 XI5 2 4 10522.5 6.2 4 2
2 4R 10 395.0 5.6
2022 H R 10 284.0 5.7 3 e

2021.2022 “E4 KA 399 3 ilfE iR >4k T 24 BRI
HB TRV A M AT 4T S A R R v, BRI 2R G FVL I R B BEAE P PR3P 58 T 55 0 - 4
PUrERoR . BRSSPI . E AR R A AR A FERE 399 Xt 4 A4~ Rk R R F K KS6-6 .47 173,
2023 A% PR AE VLA X /INE R YEFP AT 0.4 hm?, PX097 } JS49-6 %E 45 R W 5.3.5 F1 3 G (4%
S P HE 11 086.8 ke/hm?, Ji A 7 10 St A — 9 Gl 390 ) 5 A T WSS 25 R 5 9, R
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2026 4F

Fa3E 1l

ZEATREUAS RSO o I AR 4 R 339 4L
MR, A KA R , DU .

3 &iFFE 399 5ERIEES

3.1 AR, KRR

BIEDL B AET, BB RUE E e A3
fill o HLFRLE AN —rE 5 HIRE 6 AW, A T8
e — e 5 H i ARG RS, i R R
Pt 375 ~ 450 kg/hm?, 52 BLARR 7 Fi i 525 ~
600 kg/hm?, ¥HELHE AL 120 ~ 130 g, K H FFE
45 ~ 60 kg/hm?, S LEREILALTE 3 d J5 , B 2RISR
It LK, K H 3570540 . B R R AR K A B, fEaE
FRAREE S, JFAR I ey R o RS REVE R E &
A SEBRE AL, WS 1 YRR IR ZY
3.2 A, EETAR

PR R R B B AR A S Y, B
() FEA P B A BB AE TR IE = 7 T 7 A SRR S
R AR KBTI AR AR AT B, 1S A
PG A RERGRZE H , M S BERIE AR . (R0 5 BE
A sl R, WO R A S AL 5 E R
FERER R EE B R R Rl . A REAE 399 —kt 6 H
N, BB RS — P RIAE 25 d 22 R
L, S B — AR TR 30 ~ 35 d, ARAE R —
EAE 30 37X thm?,  FEASTEEL 90 J7 ~ 120 J7#k /hm?;
MLIE BB s — e ¥ I 7E 18 ~ 20 d, AR AT 2% N
27 J3 9% thm?, FEATE R 90 T7 ~ 120 Jikk /hm?, VLH5
T T R SR X 2 MR AR IX, A
FEA) k7 INZ 1 BB AE 7K RE AR A A1 R 35 20 Uit 45%
ZANE 500 ~ 600 kg/hm?, FEHFEIGEE 18 em LA L
LK 3 d JERERH 18 e T B AR, DT
522 d JE KA
3.3 FBlEiikGgE

S BEAE 399 it B BRI ML R RN
Ko AEFMMLEA 270 ~ 300 ke/hm?, & B H03%
JEE 2 0 1 ¢ 1 BCHE ; JEEEAR S, R R R R
7 PR, PR, ZECRAIERS ™ () 3Rl - 5] 4 m AR
Jitn RN A B T 52 R LA BE 9108 S 3 A4 4l
KRS 5 i BT DRI, 3 BERE B L, 73R
T E BB RE R, B AT E R AL AR

Ko A SEAT KRB T KR K A
BE AR, YHHACEEER A HARHEEL 80%H 43
YA, S TR SR SR ACHAT RS 7 d HET
BUK . SRACLLVE 7 8 7 3 A v 0y 7K TR

FERIRE R A2 ROK R REEVE R T LA A
MV KR, SCAT DAY A FHAR K BIr S B3RS 1,
34 HHEFEEPIR

Bl v 4 R BT o L LR A BRI A Ty
Bt A Ko st 265 B 24 A a0 25, DLk b
o TR LA, IR OR SRR . AR AT AR Y
Hiuga MU A SRR A O, S5 A R T ] e U
T, il Bl eE R A i . RERhETH 2GR R, AT
— I B OB T IS U R R T e B AR B
2 AR I E T o R ] K L AR T2
FEIIS , SEATBUR e - MR - R REL AR R
LS KR 49 S R I P g e S ot

4 £1EFE 399 MAHI=

YRR K ARG S b SR Ao T AR VR K
FeAE PR AR AT 50%, 4 KRS 399 1E kel # 2
VEE MU0 BB WG R 2B B B, S R
RE 2P0 ) E TR, e b R R T B
B2 XK EIFR o R B R PR R R LA Il AR
HEARENH AETT R RN TR | R
ity 25y TR ELA A (0 g T, 7 B e st =k B 1) 2
vk 01211015 s I

SR

[k 2, F %0, %8 4% RPOP R AR 18 5
BRFIE S R PR LR RL2%,2018,46(5):40-42.46.

2] EAMR LT8R R AE A 5 B 1 Rk R 5 R R ).
R E K ,2022,28(5):82-91,106.

(3] EAMRR B BRI 2R, 55 VU2 REA o R B A st
RS0 SR [T LI 2441.,2008,24(2):199-203.

[4] EAMBKWARE 55 1 R B R RERER & Bobn i 19
W 55 07 R[], YEoRA0l 24 47,2022,38(1): 1-8.

[5] B0 MR E T T4, 45 w0 P I 0 2P KRR T Fp AR
11 ST 5 @ B ORI R RHEIR2022(9):
190-192.

[6] WU ZK A o 7 R B A A 2 S PR P B[], e
P BH,2013,44(7):3-6.

7l THEEZE W RN E RE AT 3 75 70 R
9108 j= i BT A RZ L)), Hh AR, 2025,58
(12):2316-2332.

[81 B F 28552 5k s A e BB R HOK T g BE 5718
PSR O = R BOR]. Al B/ H,2025(3):178-180.

(F#% 67 W)
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DU DL URR RS H R ECRREL 626 13k & S B HiAR

BB Lk RN fE L SRAEAR ek S EPREH L EREE L 55 2 380K S U L SRR
(1. BmERRIVREE, U B 644600;2. BET R RS R, P01 B 6440005
3. PR G B A BRA R I BT 644200)

B ERRLL 626 R EIETT AR AR LT FEPEm B I BAR VERRAL 2 5o AR AS 15 BRI & U e S R, BT
%57 GPD [=52(2025)510003, HA S TER & Bm O B 5Ek 98.3% ) AT S &8 (5 T3 1.56% ) S350 3 (1 ) %%

SR, 2022—2023 SEZ IR TP iR R E 383.26 kg/667 m?, AN BT AV P 3.81% . FE T DB51/T 1528—2019
U IATEL R B a L P AR RRR ) , 25 6 EATAL 626 ShFPFRIE , RETIIA T Hm =i S (0 S s W SRR R B, i i P e

VUNSEHT | EE 8 BAR A 25 X R TRIAR T SR LR AR S .
KR AR ERRAL 626 AR B R
HESEKE.S514

151 3 (Sorghum bicolor L.) 2 3 ] 51 %2 (1) KL ] 3t
FHANEREG JFORMEY) , 75 OR B £ 22 4 AV R o ™
b & J b HAT AR M, AR SR 3R A O
FEIK, P R A 30% L S TR AL s
AT SR 200 J7 12, R0, P LGS R 3
ar PR RV AR R, (A% G J5pe} it oo 3 £ 7
PRI IR P 2E T A A )
FEER ) T R TR R R . B T R
TR Z5 0 235 P A 3 B SR A TR A TR il Yo
JERh e SRR T T P R RO B
BRI,

PEAE , [l N AMEE 2 5 B Rl S AR B AR T THI R
T RS, T ETERGAG T AR A e
PANGE RN e P L (R I PIE
X o S it BT PR R R G R A Y R, S
JE 3 I R R I T B 1) B R AR, 7

Wk H 38 :2025-10-16; & 181 H 1 : 2025-11-07,
FEGIH - U DU 1 A R E R % 0(20222DZX0016);
HET 2024 4 BELOVBHE AT H (2024NYCX001 ) B
TETH 2024 4 XSS RHL & 7E 5T H (2024NYHZ006) ;
2024 47 BE R EE T EARAR = Ml 4% AR R (R % F R )
B#r A A H (2024NYTDO17)
EE RSB 55(1986—), B 4, mIAFsE 6L, FENFEEHRE
PS5 ARIIFE . Email: yyong0325@163.com,
*SEAEIER BRI (1967—) , 20, WF5T 61, FEMNF R E RS
Hi AR . Email: ybzjh2009@163.com,

SCHRAREED : B

XEHS:1673-6486-20250107

RSB TT T, T A RS AL AN A (45 5
TR HE RN, W UE BT BEA S8b vy S B9 A 3K
RMNE AR 2™ SR, B by Bl AR SEBR A  H 4)
TE I 3 22 b A, A0 R A 2 U IR E R A
SEH A, S EU U AR OR S B R R LR A
E/_:E[ll—lz]o

FARLL 626 S B I8 T A B Be Bhxt bk 7™
3R AR RHTI H G E A BRI &
FH LA = S8 B, T 2025 4R 0 1] 45 4k 32
FERAEYIFIEIC o IR AR TE A DL R TR ot B )
(I, AT i T i e T BE T 5 SRR
(EHOGS B R0 A0 B AR 25 S0, 5 OB AR I AR
B P . D, R ST AR UEAR 4L 626
F g 7 AR BB R AR TR ORI 25 BE )
By SV T T AR A RO P WS B A

%E\X[]qu
1 EfE4 626 mKiEREET &S

2014 AE LI FE T R SO BREAS RRREL 2 50 AL
ARAEF 2438, G 2R R M 5 B, 2018 AR TE K
R i 5 ,2020—2021 AEFE HE T A B2 BT
FERRSTE L RIS, 2022—2023 AE SN U144
SR Iki 5, 2025 4F 3 A SERCR AR FTHRE 2R
YEYIFPERIE  BC 45 A GPD #15(2025)510003.
Bk E AR ILA 1,
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2026 4 43 %

%14

2014 HE4 [Pl =
2014 4EFk BFICIL
2015 & Va1
2015 4F4 ETE S
2016 4E-F P
2016 4E4 ERE SRR
2017 445 I EE
2017 -4 TR SR AR
2018 4 P
1

2 EIEL 626 RFNGHE

2.1 fEPEETER

HARLL 626 FHEAEFW 1145 d, ¥R 292.5 em,
T 36 em, BRI T 62.6 o/ B, T-RiFiit 18.75 g, 2F
LS EA RGN IS SN |70 WA A (o0 AN A ig
2.2 TR

LA AR TR P K A i T E’"’*%‘*"B’Aahit
HO (MG ZR DRI, FURR 2T 626 T FERL & BV #
73.96%( ZHEEVER) 5 BTERY 98.3% , 3 TR AL, T
[F]) AR T3 7.79% MR 5 T3 4.88%, FR T
BT 1.56% , 3 BRI e A 18 TP A A A s
23 BitkRm

R L1 626 H[H] [ 48 55044 5 3 35 bk
1 (TR WIEE ). 2024 4F, 200 T RO BB

HHEL 626 ik

HRFESHR(Q)x AR 25(8)

!
F\ 95 :14D06, % 5E R
| ERAR
¥zt F, BEAAR O AR 145 1y
| ERAR
Fs FEAT, R B 89 1y
e R
F, FEAT, Wk s 35 1
| ER AR
Fs AT, WO B 23 1y
| ERAR
Fo AT, OHR AR 11 1y
| B8R
F, FEAT, S5 IR 6 1)
| B AR

FyBasE iR, e e
ZiEg S . 14D06-78-3-1-1-2-1

‘B RIEE

FE ) PRI F 58 T PR 28 5, BRG 41 626 B A0 B
(S), FHLHAEIR (MR) . 548, BRELL 626 X i &
U 25 H8UR% , 75 RS A PR A 24 7 R R
3 EHFEL 626 FEXRM

FH 2% 1 A, 2022 45001 48 g 3R X i 5 4
RIG I, EORRLT 626 15 4 AN I 1A S0, 1
7P RR & 80% , -1 77 it 375.16 kg/667 m?, LU X R
5 TR R P 1.38% 32023 AFEZEIR, 5 MR A,
4 R 1A RO i‘Fﬁﬁu\,ﬁ 80% , F-F4 7" it
391.37 kg/667 m?, L Xf HRH 52 1 R S 1S 7™ 6.25% 5
2 AR X R I 2 P i 383.26 kg/667 m?, Nt HE
SEHHE T 3.81% . 2025 AETEH T R B A O R
8.53 hm?, “F-H47 5 ik 352.19 kg/667 m’,

x1 HIET 626 FEIRWER

2022 4 X 3R 2023 AEX SRS
SUWALTRIEAL  ppfer 626 770t/ FSEF(CKOPHE/ B2 CK PIRRAT 626 70k / FF520E(CK)™ it/ 4 CK
(kg/667 m?) (kg/667 m?) W4 1% (kg/667 m?) (kg/667m?) 1 /%
O RERE 356.02 347.42 2.48 382.12 370.56 3.12
YA ER A A FR BT A R 391.72 375.57 4.30 375.30 266.80 40.67
AR AL B 396.32 391.43 1.25 415.32 39531 5.06
U Rl A R 52 W 365.65 358.68 1.94 446.89 386.86 15.52
PR TR 366.09 377.20 -2.95 337.21 422.29 -20.15
E R 375.16 370.06 1.38 391.37 368.36 6.25
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%14

4 EIEL 626 HrEHERA

4.1 PEHL SHETEE

VeI 600 m LA HEE 78 . -2 E R =
BRI
42 FHFE5EFH
421 #W. 3 HLAE4 A LA, Y5 em MR
FE=12 C RIR=15 CHHER
422 FhTAbFE, RERT 2 ~ 3 d AP, AR E SR
HORBEFIFER AR, BT R4 o
423 FiihX, FERMAEFEN CHE I
RN 3 A BIRS KRR 1 60(EE .
)T 1 40(XED)

B R UEAS 2T B PRI BR RV e HE IX Sl 15
FEu, NP8 1.15 m 3K 0.15 m K EARE T 10.00 m,
MNATER 12 22D . P BRRR N 0.1 mg/L ik
R BT 0.2 ~ 0.3 /L THERE IR /X
PRIERETS ] B b -2 HEE 7 (8 |+ v e
Jivp B FFZ MRS, P8 1.2 m B 0.1 m K
FEAERL 10.0 m, B NEK . AR ARTFRIDE 1.2 m,
VA FE 0.3 m, FEFhETIE 2 15 35K ERATIRE 3515
G

FLREE . TEPRAE ) b L AP 1 A R O
Fi 101 BB AR FAIRAS], U 2 sl i
FHHEE 1 ~2 kg SRR IR . 20K H AR AR AL &
R AT E R

FER = B AT 160 FLR K ZIRIHER
£ 20—25 5K /667 m?, PR S REALIERG TP+
3—4 i, BRI A ST, WA 0.1% 0 4 R #1 TH 57
G I B R AN R 105 £L PVC
B 35 ~ 40 5K /667 m?, LI 3—4 K, THEE
EEE R IT, HE VE OR S M A SO R A

BT RSB« 4 22 VR PR IR PR, IR
IR SR 35 CCHbE R, 2 M 1.0 B IR .
T A it B 7B UK AR o
424 FAEE CYIRFRES 15 C R <30d. .0t
<5 R EL, DL 10:00 ATER 16:00 55 L7 2y
RN E, 2 H R H Bk, AR5 S pe e K .

® O RS $2 95 AT 65 em. 4T 35 em. B HE
40 em FF, B, BB 6 500 B /667 m?,

4.2.5 KHE#E. ARMHKHERE, B5E T (51T
65 cm ZEAT 35 em)IEFN, B3 HE 38 ~ 40 em, BT HEFD
8 ~ 10 K7, BT 2 £k, % 6 500 #k /667 m* 124y, #%&

JEBE 2~ 3 em, Wit i 50 TR B TR T e A T )
By T
4.3 /it

REECEIC A AR S A AL SR,
AT RS . DARGNEHIRT A HUIE A &, i
4R 7 ~ 8 ke/667 m?, AW FRBTEEN 10 15 1.2,

FEAE - B A AR 1000 ~ 2 000 kg/667 m*+ 2
AR (N.P,0s K0 445040 15% )25 ke/667 m?,
S SR 2 2%

B AL« B AR B S il FH 2K 5B R ZES ~
8 kg/667 m* X KT . 7—8 M (F& 5 35 ~ 40 d)iE
T 52 A 45 ~ 50 kg/667 m+ JRE 6 ~ 8 ke/667 m?,
SEA Rk U 1

EAR R, X B 7 A I sl AR K AR AE 22 1
3, LGB AR 32, WD ; IR it A KA
FIVESER , Bt 3 ] R i ol o T 5 0 1 TR
4.4 JHRFROGHE
4.4.1 ERVEEE. AT HHERE BRI R 2R,
R bR iR SR s BORRS AT dE ST ) B R E
TR, LA 2 A
442 FRSEYNE. LifiEiR 2025 5K /667 m?
VA RN s AR E 1 E /667 m? Bl A
1.00 ~ 1.33 hm? %24 1 2R X8 HUT 5 AR 8
BRSPS O AR 3 HOp el

FIFH e S AR R, N TR IR B /N
W P AU S S AR BN R v S0 B P
i s SRR e R 2R A 2 LT 1T By 4 A
JEIR BUA o
4.4.3 AR, i E R A Ak AR
RERER IR AP R 2, LA G B e iAo ARkl
FEZ A BRI 2 A UL A PLA L&
2y, I 2,
4.5 Wk Shgiz

MERRLL 626 TE T ERAFRLHE S AR S E A
U5 AR DI HE I WA, ol et A (e TR AR A
JE J B B R, sl HLARE T CIRLBE <50 °C ). T 38
FPUCRHGE . TfiRE, AR SR . &K <
14.0% 5 5 > 700 ¢/L AR TEHHL < 3.0% 7 7R <
5% F=IT < 1% WAEPERGEEG I T4 B B
B L XU, T AR B 2, AN S A ) IR A . B
VE AT IS ISCRIBIL , /N Ee T cE S L3 4
AL ERLE U o
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2026 4F 5 43% 1

K2 HIEL 626 mHREWFRE

I HL R Bl AT A7 FH 2577 s
22 BT ) S S S L e AU e e 1 2 O U X G A W B 9 TR A A el M A =]
AR RIRPI Tl ZEFUAT B 5 A - IS 4 lfG 15 d 247
SO RIRIH FEXIEZ X - BRI R R R Wi 2 sy ey B B
I R FERET RS RIS BB ORI B RS ERUTUAE BR LI SHevA S, Rk i S T
Lz} T PUIR 2 —
TR AL PN TR A TR —
gf IR 30% ~ 40% B S5 R —
MR B BT ORI A% - 95 B H B A% B 22 1 A 35 —
i SRR Gt g | G ORI T
5 ING (6] T FEIHE B0 H K. DRI = R e SR 2 S PR 10 51193

HRRLL 626 LR T ™ AR BRI B T £
WP FLE PRI AR + BEVRE I + A H%
L+ SR 1" BB, AR D130 P B2
RIS XS 300 ke/667 m2 VU L, HeAB 40 i b
B 5 30 ke/667 m?, AL EEHE I 200 JT /667 m?
DAL BEE T Sl R S R B AR e, oG LT
626 A E A ) T o 3 i SR A DR S i o

Sk
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Breeding and Cultivation Techniques of New Conventional Waxy
Sorghum Variety Yinuohong 626 with High Yield, Disease Resistance and
High Quality

Yin Yong', Zhang Lin%, Ying Heng', Zhang Deyin?, Zhang Ying', Wang Zhenchao!, Wang Yuting?,
Wen Yong? Gong Yongchang?, Qu Yiwei®, Zhou Junhuit
(1. Yibin Academy of Agricultural Sciences, Yibin 644600, China; 2. Yibin Agricultural and Rural Bureau, Yibin 644000, China;
3. Sichuan Tian’ an Agricultural Technology Co., Ltd., Yibin 644200, China)

Abstract: Yinuohong 626 is a new conventional waxy sorghum variety for liquor-making bred by Yibin Academy of Agricultural Sciences
with Qingkeyang sorghum as maternal parent and Yinuohong No.2 as paternal parent. Its registration number is GPD sorghum (2025)
510003. It has the characteristics of high amylopectin content (98.3% of total starch), moderate tannin content (1.56% of dry basis) and
resistance to leaf diseases (grade 1). From 2022 to 2023, the average yield of this variety in multi-plot test was 383.26 kg/667 m? which
was 3.81% higher than that of the control Qingkeyang sorghum. Based on DB51/T 1528-2019 Sichuan Nuohong Sorghum Green
Production Technical Regulations,combined with the characteristics of Yinuohong 626 variety, this paper systematically expounded its
key cultivation techniques of high and stable yield, green and high efficiency, in order to provide technical support for the large-scale
promotion of this variety in Pingba, hilly and similar ecological areas of Sichuan.

Key Words: Waxy sorghum; Yinuohong 626; Cultivation techniques

(k362 W)

Breeding and Cultivation Techniques of New Semi—waxy
Geng( Japonica) Rice Variety Jingengdao 399 with Good Taste

Zhu Ying, Zhu Junkai, Cao Jinxia, Zhu Yangang, Zhang Yangiong, Ji Yiming, Ding Rui, Yang Dezhen,
Liu Xiaobin
(Jiangsu Kingearth Seed Co., Ltd., Yangzhou 225012, China)

Abstract: Jingengdao 399 is a new variety of semi-glutinous late-maturing medium geng (japonica) rice with excellent taste, developed
by Jiangsu Kingearth Seed Co., Ltd. It was approved in Jiangsu Province in 2024, with the approval number of Sushendao 20240050.
Its maternal parent is Huaidao No.18, which has undergone ®Co radiation mutation treatment, and its paternal parent is semi-glutinous
material Ruanyu No.2. The average yield of Jingengdao 399 in two years of regional trials was 10 395.0 kg/hm? which was 5.64%
higher than that of the control Huaidao No.5. The whole milled rice rate was 73.1%, the gel consistency was 85 mm, the transparency
was grade 2, and the amylose content was 11.6%. The quality indicators met the standards of DB32/T 4056-2021 Quality of Excellent
Eating Quality Semi-glutinous Japonica Rice. It has great yield potential, wide adaptability, good palatability of rice, and strong
comprehensive resistance. It is suitable for cultivation in the central Jiangsu region and the hilly areas of Nanjing, Zhenjiang and
Yangzhou in Jiangsu Province.

Key Words: Semi glutinous; Late-maturing medium japonica rice; Rice; New variety
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DRI IR ZE PREZE 31 ‘S Bt

BN, XA AT IE B, VAR
(PRI R B R BE, 5 F- 1L 678000)

FEE RN 31 SR AL RREBFIE BET 2011 4 FEEAVE . 82 FF 1 FIACAR 07YD-8 A T4 PEA45C, il ad Rk 24 1k
TR DG I e 7 M S Rl S R PR X R0 A 5 712.68 ke/hm?, S HUGRR AREENG L VRN AR E00 s PR
FE TR 10.9%  TFRT R 58.7 ¢ MUTEER 97% , 35 H RAH N R B Te4R 12 ) & i 83.0%, o — SRR 4L
1.99 g/kg WEALT7 329 WK, ¥R T ARG ZZ ZihniE . 2024 4 7 ARG 31 S3dad E KR F 2R AEY MR EIL, Bid 4w 5 : GPD
K () (2024)530024 AL EBAF T HMEE 31 ST A FRIERAE DL SRS H AR5, i P A T A e {3t
B2 A ANE EIE S FA R 1300 ~ 2 300 m =8 7 A G

REEI  IRIA 3155 PP 77 3 FRIEARIE ; 22 28 5 il 5T R HOR
M ERAREAS: B

HESHES S512.3

KA NS =5 Rk R 8 7+ EH %
FIFE T, 7E 3R A 1T 24 IR RE DT s, P AR (s
BNCE, 2w AR ATt A b s 4R b DR A R
7 ,2018 AF LISk A AR A PR RF7E21.67 1 hm?,
LA R S A AR R 10.64 J7 hm?, AR ILT K
2 iR T FRE AR AE 3.1 5 hm?, Herp MUl k%
FRAETE R R 1.39 7 hm®, 3 [EREE FZAMERERL
Wi A, Horb 2 709% 5 FH 16980 P, K3
—EL AR AE Ay M R 3t ) = JEORE, (E R T R
pita JOT PR K ST S5 D PR, R M R 2 2 K A
FAE CTH, 2006 AF AR AR LT R A2 77 1 e i
FFMP KA R 22 55 PRI 26 5 (M3 28
RIS PO S RRE R I R
) & R BE5E T S A, o b FPRRESS DAL
PR SR N, B0 TR AN Bl s 2ok, 48K
AR H RS RDR . DRk & e AR
77 WL R 22 3 ot o 0T 5% 4 A IC 22 1) v 7 AR AR
B AR R ERIF TAES M EZAT 55 . 2024 4R 1L
MMV Bl BF 58 B B A R 31 5 R B =
EZ/ANEETE X ETEWE S ki = Dol i i VAR L

Wk H 483 :2025-10-27; & 51 H 1 : 2025-12-30,

HEWH: HREREFHR= W HEARMERTA “fRILEEE R K
(CARS-05),

FEB IS RNV (1983—) , B SR 2000, 2N KA
A S/RVEHET TAE. Email: zhaojiatao1234@126.com,

XEHS1673-6486-20250111

AR bR ERRCARE , R R o - &
SR AL ) SRR AR IR AT A ZF b e, 41
SR IR R 83% . (RIAZ 31 5 F WA
TV R S AR AL it ofr e 4

1 REZE 31 SEFLE

11 EASKIE

BRI 82 FF 1| N LBl #pes [, —
W B KA BBAT  FRBR™ RE 22 2R e, s e
Ky T, LRS00 . S 07YD-8 M4l kt
SEBEG |HE, R REZ AT, R 2 AR,
LU VB SRS, TRUEIR TR
1.2 EFZ

2011 4EFHBEACIE B 82 T 1 A 07YD-8 1F
TR TR AE , 28 R L BRI B 7 ML K228
o 2018—2019 i b A S AR 1L T R GR) K22 3
Fh S i, RIF 7 P 52019—2020 % 5 A
SR 1L T AR R 27 22 s, Hrh R s eh B
TR it 5 ARG RIS BUR S PUER
T W AVESE , GE 44 ORI 31 5 52020—2021 AFELR
7 31 S IR MR K AZ i L, R
o KRE = PTEMR A BTIE 52021—2023 AR L
7% 31 S SIN = A I R A KA, 2R AR
FIBLLS . 2024 4F 7 H 38 E G ARFTFRE 32
AR A e, AR E SR ILE 1.
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RESGHER: 2026 4E 543 11
2011 4B I 82 FF 1 x 07YD-8
2011—2012 4F él Rk
2012—2013 4E éz AFE 42 Bk
2013—2014 4F #;Aif'_a 56 - Hikk
2014—2015 4F liu AT 61 Bk
2015—2016 4F é_i Ak 52 A4~k
2016—2017 4E éﬁ A 34 A4~k
2017—2018 4F li% WA TR IUELF 045y 1921 (EEAT

l

2018—2019 4 S LT MR R AT dh Fl s i, B2 ™ il

l

2019—2020 4F - SRl R 32 2 fle , 5 MR ECRBLA T Bo S BT EI R &

l

2020—2021 4 SR LT RARI A SRR , B PO IORE L EIR Bt

l

2021—2023 4 Zhnz i X, 27 5 TR R B AT

!
2024 4F 7 A

T MV AR AR FE B RN S B B E SRS - GPD K3 (AR ) (2024 )530024]

1 REE 31 SRIEE

2 {RIEZ 31 SHHERE

2.1 FEREMR

PRISE 31 5 J@ MU R L T L m R,
ek RYE AEE W 145 d 24T, BB Rl % A
LV R oY BE T 5 BRI R R AR AT, T
PR 80 ~ 85 em, iy HLEIR ; (A DR SR, I 7 i BT AR
N VAN N SRRy - VANV Y=r S
FPR B, K 6.0 ~ 7.2 em; A BER S |, BAbRTEEL
3.8 A4, A R EE 825 T1 ~ 900 Ji A~ [hm?; FE % JiE
S RPRSORIEL 25 ~ 27 R, PRI 31 SRR, ¥
@, KPR IRIE , TR0 55 ¢ DAL, J&8 KOk A 5
Pl PSR R, DU R  SREUN
22 bR

M 1 A RS 31 SRR R A
JE R L 10.9% .3 d KR 95.0% .5 d K EEFR
97.0% i3 97.0% JE/ VKL 1.0% , T-HI T 58.7 g,
I35 3] GB/T 7416—2008¢ WP 22 YA 1) [ ZAK:
PR FEZRFRLARAT o 22 R FRA5 WK 40 0 5K
5.0% 3= B B3 8 83.0% | o - BILA T
1.99 g/kg ZhE 1.51 mPa-s, 4 5.0 EBC. ¥k 1
329 WK, ¥R EA Tk bR QB/T 1686—2008( ME 27
ZEVHE LR bR, R A2 12 ) o i B e ik

83.0% , 81T E R HAE IR 4 4 45 R /R LIS {E
45.8% , iK MU 22 ZEAT AR ME 2 Jedebn . R
31 SIS FPRLE UL 22 2R 4R bR, YR,
PIRE RS AT ARG

3 RIEEZ 31 SEERY

12 2 A0, PRI 31 S R EL SR AN X
B PR PR K. 2018—2019 4Ei% A Fl S
J g LU A A e, 57 8 214.00 kg/hm?,
FEXT RERESE 82 FF 1 387 1 930.50 kg/hm?, 3 30.72%,
JEES 3 7, 2019—2020 iz Mk KEZ £
JRI L6 ST 8 118.00 kg/hm?, Hbxf R IR
82 FF 1 147 682.50 ke/hm?, 3 9.18% , J& 45 3 fii .
2020—2021 43 &b Bl 2 0 Ok 1 Ttk e, oF
Y B=h 7 219.95 kg/hm?, HE X I8 B& J8 500 4 7=
1219.95 kg/hm?, 3 20.33%, J&H55 1 13,2021—2023 4F-
M RNESE 2 ARSI 2 P 48 WO R 22 IX S,
 2021—2022 4E - 6 214.95 kg/hm?, HE xR
BRI 500 5977 559.50 ke/hm?, 19 9.89% , JE 45 4 7 ;
2022—2023 4 F-HJ PR 5210.40 kg/hm?,  HXT IREE
1500 1477 24.60 ke/hm?, 14 0.47% , J& 45 6 i ;2 4F
SEH B PR 5 712,68 ke/hm?, Fb 4T R & JEL 500 3 7
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RESGHLR

2026 4F 5 43% 1

292.05 kg/hm?, 3% 5.39%, JE 56 4 17 .

F1 REEZ N EREFHNRBREREZFIERITIRE
FPRLA BT & 48R

AR 1% 0 H R I BRI 1% 5.0

KGR ST 1% 11.1 BB 44 1% 83.0

Thi e /g 58.7 o - AR TR ((g/ke) 1.99

BT 53R /% 10.9 AR R L 1% 0.77

3d KRR % 95.0 JEEIR LS E /% 45.8

5d K 1% 97.0 ZH1E /(mPa-s) 1.51

T3 /% 97.0 {5 /EBC 5.0

98 /KL 1% 1.0 Witk 31 WK 329

*2 REZEZ 3N SHBmERNA
. S PRUGZE 31 574/ CK i / B CK G/ B CK 1/ a—.
(kg/hm?) (kg/hm?) (kg/hm?) %

2018—2019 Yl Ie 8 214.00 6283.50 1 930.50 30.72 3
2019—2020 £ R 8 118.00 7 435.50 682.50 9.18 3
2020—2021 i bR 7219.95 6 000.00 1219.95 20.33 1
2021—2022 6214.95 5 655.45 559.50 9.89 4
2022—2023 B XA 5210.40 5185.80 24.60 0.47 6
24P 5712.68 5420.63 292.05 5.39 4

1 CK MR 500,

4 RIEZE 31 SHBERARER

4.1 Fhrabr

FERRTIEFR 1 ~2d, F 6% SGme sk 7 A 5
200 f5UE +709%WE R Ab B AT 23 IOk 71) 25 A5
FERN B 2 2 U FIEE 1L,
4.2 Mg

— T 10 A FAE 11 A AR, &b
150 ~ 180 kg/hm*, N T4EFHEFTHE 20 ~ 25 cm #12]
A, 35 L w R 2 ~ 3 em; HUAFE A
FPHF R 20 ~ 25 em, 35 A B L5
4.3 BleEi ALK

FEFPRTSE A B HE T AR FIE 15 ~ 30 t/hm?
R A HUIE 7.5 ~ 9.0 t/hm?, & 4 1E (N . P,05.K,0
B0 15%)300 kg/hm?, FRZ 300 kg/hm? 1
JEEREON, FEF 5 7 RIE K, BERGEE . JrEE
WSS EHEKMEPR 2 225 ~ 300 ke/hm? VAT BEAR . 227
H i R R AR RIS 1~ 3 IR,

4.4 JEHFEDR

KA 310 ZehE 2 ~ 3 I, 4% XUk
L - WA bR R TR T 43 HICTH R LR 400 ~ 500 A% I T
Z5 Bl H [A] 2 R, 3 BE B Fnsh AR 61, T Ak
I3, 30% [k 1R P 2 V755 1000 F5 IRk 12.5%
WA i ] PR RS R 1500 ~ 2 000 135 9 W55 55 B 16 1
1~ 2 RO, B AR AR 25908 Y - i S SRR T
#5000 ~ 10 000 £ ¥ 2% 50% Mt 5F B w] Y2 24 45 5]
300 ~ 500 fEWMESS B2 1 ~2 KP, 33 em KA
PAFT LT Wk T 200 Sk, 159 ik gk 5% 7L il
1 500 ~ 2 000 {7 EY 20% DU ] {355 2 000 1%
WSS B IA

5 NG

TRIGZE 31 5B o s UL B,
55 T RCEMM MR, = BT 2 DA bR
PEFN TR (8 T 07YD-8 £ BRI s MRy /0 B
I3 BRIEAL T REIE 82 FF 1 B4R KRR 5 U T
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o3 AR 2026 4F 5438 1M

BHEIFLRG TR 82 FF 1 M1 07YD-8 RUMR R PRAR . [STRXNVA KUBEIE, Ao L. 70908 HL G oAb 34 AT 3 RS 5)
WP o SR B e h T L R R R R A2 19 L B350 B . B 24
Fieth . WPIAC A P R ROE L T 2024, 23():80-85-

o T b SRR T AR Y o — S (6] FeFAg, E ke, X1 21,55 3 AR S s X iRl R 22 il il

/J/—»\El]/ﬁ\,fﬁ *ﬁ{%%%m'ﬁﬁﬁ}ﬁﬁ%g/ﬁ?gﬁ?ﬂgﬁﬁ “Zj(% 10 %”*}*ﬁ}iﬁi&ﬁ]ﬁﬂgﬁznﬁ[n *lﬂﬂ%iﬁiﬂi,
R - 2025.41(28):34-39.

S Sk pB = e RS =N RN s

P, SRR IR BB AEOR RN, B0 e w0 RS R KA £k

SZIREEIN Z MASHE LA A2, R, £ & Rl 14 57t R R R I AT, K A5 SRE.2025.42

P AP A5 R AR P A7, A BB T A 31 ML (2):43-47.

Al ZER AL BT KA Al (8] XN, KRR I, 9 1 1, 25 AR R AR 24 B E
K FRFEHAR) £l B ,2021(2):233-234,239.

S E3Hk: [9] X 5 XA T A5 1 i 5. R 22 0 S R (R L7 28 5 (136

B T EFNE,2024(3):125-127,130.
1] PR B R R D0 A Ttk [PPSR a2 5 WALl PSR Z 438

PR Z. Pk A R 1986—2015[M]. 46557 E Al B (67T SIS BT AR )], K& 548 J R 2025,42
2EFA H RRAE,2018:1-3. (ft):75—78. ‘ | |
21 BINE T M5 410 5. 7 RAch & e it foidns (VU TR R BRARET. MR 22 8 1 B 5 b A A
AL ZHAOAHE,2011(6):37-38. S P RS2 L[], W7 T K2 2 (ARl 5 2 A B2 W),
(3] 620 22, K 7, BT, 255 O Y RN 5 | JHE MO 42 72 2001,27(5):503-507. |
e BT, 22 JAEH24417,2016,36(4):449-454. [12] TR0, KT R AR 0 25 73 (53 S5 AT 2 o o W
[4] BEHEEE ABAEZE WX, 5. S50 i 5 R L ST B IR TAER AP AR ], B 2 41.2012.24(1):
1-6.

WA BL#,2024,65(4):949-952.

Breeding and Characteristics of High—quality and High—yield Malting
Barley Baopimai No.31

Zhao Jiatao, Liu Mengdao, Fu Zhengbo, Sun Lijuan
(Baoshan Academy of Agricultural Sciences, Baoshan 678000, China)

Abstract: Baopimai No.31 is a new high-quality and high-yield malting barley variety bred by Baoshan Academy of Agricultural
Sciences by pedigree selection through sexual hybridization between the maternal parent Aisi 82 stem 1 and the paternal parent
07YD-8 in 2011. The yield of this variety reached 5 712.68 kg/hm? in the two-year provincial regional test. It was highly resistant to
rust, scab, powdery mildew and stripe disease. The grain protein content (mass fraction) was 10.9%, the 1 000-grain weight was as
high as 58.7 g, and the plumpness rate was 97%, which reached the physical and chemical indexes of national excellent malting barley.
The content of extract was 83.0%, the content of a-amino nitrogen (mass fraction) was 1.99 g/kg, and the saccharifying power was 329
WK, which reached the industry excellent malt index. In July 2024, Baopimai No.31 passed the national non-main crop variety
registration, and registration number is GPD barley (highland barley) (2024) 530024. This paper mainly introduces the breeding process,
variety characteristics and cultivation techniques of Baopimai No0.31, which provides a reference for the large-scale promotion of this
variety. This variety is suitable for autumn and winter planting in high-fertility fields at an altitude of 1 300-2 300 m in Yunnan Province.
Key Words: Baopimai No.31; Variety breeding; Characteristics; Malt; Quality; Cultivation techniques
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RS PR FRIBETS 3 ‘SIIE & KRRk

BN XU RS 2, XM 4 30 B !, s KR T B 2, Bl g 2, A O AR AT 3, FENE G A
(1. Hfr & folh Bl e 22 T VE ) S5 s RCRHIT T B, Bl 2290 73007052, B gl B4 be , B 201106;
3. HE R B iGMA B2 5 Bir, HOlF A7 747000)

Ol A H RN AL P AR By R AR L R A DO I e 7 15 BRI 3K, 2014 43R, HARF A AL A2 B
ety B ABE H R AR, LR R O H B 24, L A H R BT iR BT 3 5 i
FHE AR, AT 110 d; A B 2R ER, 14 B0 80.0 em, BRI 7.0 om, BURIEL 45 Kr / 8, TRIBTRE 47.0 g, FRUHE
B032.0 1A 1667 m? PRI (8 MHIEIE 60 s ZEAPRLE ST TSSO . 2 riIRBe i 3 5 P77 i 6 112.35 kg/hm?, B00f

BES T 7 3905 A2 Pt BRI 3 S 377 ik 5 427.00 kg/hm?, B0 RIS ™ 6.9% , Ja S8 S 7

WX 2 FhE
KR Wk HR A e 3 5
HE 45 KE.S512.3

H M ( Hordeum vulgare L. var. nudum Hook. f.) &
5] 7 0 1 it B VG I v T A M DX R AT ) R AR Sl
YEY AR H MM RO A I6E L D355 X
Wk R E AN S AT, B2 5 AR 0
WS P BRSO RVRDEI S, T BRAE 2 Y O35
FrORANEY) Az SR B A A AT AU, w4
FERNEARZY 2 05 hm?, X 4k R XSO 28 4 e ik
WATH e BREE, HRRIPIIE PUF M5
AN A Ry SR PG b v VA DA Al T
R e b B 2 M 55 DR €l & R AZL O AE M,
B & MHRXAETE SRR E AR T, TR X i ol
e e BT (& i B - AR LB A
S DR IR I I TN 57 P = N (B 7 2
PR IX. R o 3 A 7 i RO 2R B0 S AR
JEEI IR AR | B — A RO AR A% T,

SCHRFRARED : B

Wk H 1 :2025-12-04; 12 5] H 1 : 2026-02-04,

FEIH  EFAE TR (CARS-05-01A-03 ) ; BHE SR
16515 31 (25ZDCGO01 ) ; FH-H 5 K £ 11 (25ZDNA002) ;
% [ R B2 54 (32260535) 5 B8 45 IR B % 5
(22CX8NA037).

PEF TR M/ (1973—) , 2, BIDFSE R, EBEAFREZ H RGN
FHBET B i BRI SE . Email: Tiuxiaoning0504@163.com,,

*EGIEE AR AE(1978—) B it bl , FENEREF
BT ER TP E5 477 HRIR.
Email: baoqijun78@163.com,

T3 i A Rk

XEHS :1673-6486-20250122

NI ES a0 =S ) A= X =1V W =7 AN
RS A R AR

HERE FEAR A BE S i bk R AR AL T S %
Y, AEGASCEFRER G EA R, (A7
A (8 ~ 10 4F) JE AR B4 R R, 1
AN RE SRR R B R, A S A e 4 ~
RES O by 7 | S B S SR e O N e 0 R E R
TR 30%, HAA ZARMR A, TR T,
2014 FH A RN FLEBEI A BT AROlBR2=B
HRa % B ia M A BL2E 35T B, L 4 5 0
A FEH T 5 NIORS TS G, 4 LT AR
W BRFBE MR SRR AL S R HI A AL B4 B
ZIXBHEER, BT 3 5 (RFRS 0841-10).
A AORAGE BH RN RO A 36 B P
37 R A T L e VR L DX 3 R, T AL T RE
A b 0T RO Ak R TR b X R R O TR
K, FIRFSEELT SRR A A T i e Ae aEr, vt
o T4 b DX R Ml T R B AR O v R4k R 4
PET H B SRS

1 P53 SmMRBERET TR
1.1 SRR

B 3 5 (RS 0841-10) LT LA FhH 75 4
TR T T S RXAHEILH G BAH
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RESGHLR

2026 4F

Fa3E 1l

4 SR H R QG ML RER T BF T 1991 4F
DA AR R 3 5 N ARSI E 2006 4F
T o PR S 2 B IR R R RS 80 ~ 90 em),
LU~ TR SR S8 Wy S AN R 2 B S E T
e T BRI DX B EE A

AT 7 5 5% H BN A B 24 BF 5% i i
BREETAERGA, B RE 35 x HHHAS
BOF, 5P AR MG x B 3 5)F, L H K,
2006 443138 A 1Y ) 148 0 550 S, BOA 7 9 e i
TSR SRR 105 ~ 113 em, PR, KA,
PUAABOR A AR, T R, S B P LT
TS MR
1.2 EHEZ

Beds 3 5 (JF 25 0841-10)F 2014 4ELAH #4
SNREAR R 7 5 RN B A, LT
LB BT 2015 4EFEAT /N85 57 BOmAs , 4k
% DH %, 2016 4FEHH HR AR FE AT EY 5
RS JEURMIF ST T DH R D FUEF T 2408, Mrp skt
PERIE R . 85— BRI T ;2017 AFHEA T A 46
FE RIS, R 8] F IR HES , BB 10 /N R —2H
XTHE, BN RN 4 47 47K 1.5 m A7HE 0.25 m,
FEATHERD 150 A0, XA H M 8 5, T3 A~ A)
TR 545 ;2018 AFHEA T i R4 16, SR FHR] EE
PHES, BERE 10 A/NXOI—A X BE/NX 2 IR &,

2014 4F
2015 4E
2016 4
2017 4
2018 4
2019 4
2020—2021 4

2023 4E

AXA 250 m B 1.25 m ATHE 0.25 m X 0.25 m,
FETE 0.50 m, /NX AR 3.125 m?, 5 47 X, 447 4% b
250 ki, F 3 H oA F I8 454 ;2019 AE R T 5
A B, SR A REHLIX LS, 3 IRE R, /MK K
5.00 m, 5& 2.00 m,8 17X, F7H#E 0.25 m X 0.25 m,
AR 10.00 m?, FEFf 4% 25 J7k7 /667 m? 115, A THE
Fh 500 K2, F 3 HHRIFBITFAHEEE ;2020—20214F
AT H R R A0, Bt S s e R
Al k2 Be 2 B AE W -5 0 ORI 5T T B SR R 0
¥4 (102°50" 58.45" E.37°40" 01.19” N, ¥4k 1 766 m)
B A H B KA (100°357 12.65” E.38°31" 56.56" N,
AR 2 100 m) | 1 PFB A0l 7™ b £ AR 7R i el X
(101°13'47.25"E .38°42' 16.23" N, 4k 1 780 m) .7k
B RARH H0(101°58' 16417 E.38° 14 40.99” N, 1k
1 970 m) U F4ED7(101°02' 16.03" E.38°20' 39.22"N,
VR 2 650 m), 3X EEARFE T H R 48 AT VG Hi X RS R
BT AR ALK g — R T REALIX 4%
i, EE 3R /DXK 5.0 m 58 2.5 m ATHE 0.25 m, /)N
XA 12.5 m?, #&FhiE LA 30 Jiki /667 m? i35, BT
FEFh 560 A, HHA)EEEHS it 5 XS Hb oA A 7= AH ] 5 [R]
B AT HOR A A e 5 7R3, 2023 AR E 4k
FEARANEYFHFEICUED , B9 :GPD K& (F
B1)(2023)620021, 2025 R 78T APEGIESS , ik
55 2025042338 . HatdadFEmE 1 s,

T4 TxHEHTS
VINEBTEEE
F,
!
F
!

oty 2 T g 2 5 1
!
!

il 7 U
!

2 DX R A

l

i EFAEEERE SR E4 H 3

1 BEE3ISEFERE

2 BiE 3 SHHEFHE

2.1 HEWEARHIE
Bets 3 5 Mk Hi, B, AFH 10d, @
R SRR R, sk, Bk 80 em,

K 7.0 om, BRI 45 07 / B, TRIFE 47.0 g0 —
e B ST I S Pl ALY 32.0 TT S 1667 m?,
PARRAT R BE 1 ~ 2 A, ZEFF B e R, 8885 )
B PR RS AR AR AN B A B
PRI R s BER S 2R i B R ST Ko
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KA HERLER

2026 4F 5 43% 1

B A O (0 RPRLG IR i R BT 3 5
BHTEMR i BT PR SR SO AR

=
=
b—
=

TR

B2 BE 3 SHH

22 fhJEPRR

It VG b PP DR A2 S A2 2 i Jo A DN 5 5 2 A )
FER(E 1), BEF 3 S HEAFRRTECN 11.3%, %
KPR T BN 0.41% , 37 BE TE R BN
52.36% , A UE RS T 0 E0h 58.56% , B - 5 R BE T
HITECH 4.68% , BRIV TR BCN 1.50%. it 3 5
BT TR AL R , W 1 AR b TR SR
A K5 TERHE bR S B 1R S L R TR AR A

BEF 3 SRR KA RLIR A UL 2 A0 3,

3 BEE3SHEKE

T8 A B AN T 5 SCREGEA A7 e A A EL B e, 7
e VEE e PNNRFRE ¢ Ry LB ANTE AN
A AE ER IET 3 S B - AR A L,
TE 75 U | o8 (U E 111 55 75 T v At A (B
FE M s RLEF 4 5 AR 75 PR AL AP b s TR, 1%
2T REREARORLAES 11 /%, 4 T & FH Al P (8] A i
f BIEAL G, S A AN H R .

*1 BB 33SRRIERSSEiH
A R AR B 35Sl B2
R 1% 11.30 T HAMAZEAEY
BRI M 1% 0.41 0.3% ~ 0.5%(#FAEY)
SCHEVE R T TN 1% 52.36 =39%(DB54/T 0418—2024( f&45: 5 Bl Ikl 5 BT it 225K )
B — MIRWE TR 5L /1% 4.68 =4.0%(1LS/T 3324—2025(FH K MFEFH))
PR o i 534K 1% 1.50 T oK M R

23 btk

Bt 3 5 FTH [B)% B AR H 7 4 SR (FR 2),
SRR T 80 em, FEFRY AT, FREE TR, AT
PEGT , RIVBHTEIR , PLA SO0 BRI

et 3 5 MO BRGTER SR H i 4 SAHE, P
YRR PR AT 5% , BEAR T R AR T 00 5 JE 35817 1) 4,
FESZ 4 o FF 22 50K L 4r s 25 FF 0k
;BT 3 S IR 4 S I BRSO
5% , W) FE BRI ; 2 )WL, B 75 3 SAEd

i
=

FOURIAE T, ORI R (<10%) , R 2R 800 5
A HN R iR RO /)N D75 3 5 300 I
MR AR SR (<8%) .

3 FE3STFERN
31 s Z A

2020—2021 4FBE T 3 SAE H N A H R 2 ik
AR IR 30 HEM BB LU 4 5 %)
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2026 4F

Fa3E 1l

R, RS LY A A R 14 XS IR L PHZE
gy PR DU LA X R

Bess 3 575 H rE M P 3477 5 6 803.62 kg/hm?,
Pt IEH S 4 577 9.4% ; B E B Rl
7 677.00 ke/hm?, 55 H 7 4 53477 6.6% 5 ILFHE T
V-7 N 4 913.55 ke/hm?, 5522 Hi o) 8 - B2 o
™ 14.1% ; RALEASF 7558 4 740.30 kg/hm?, 3¢
Yt IR B S 14 377 2.3% ; 1P E =Rl
7 006.95 kg/hm?, 452 4 b %of B8 it HL ¥ 1877 5.3% .,

BeT 3 57F 2 4F 10 BRI 2 s r= a2 1
SEHI AR 6 228.28 kg/hm?, 88 24 % BERE > 7.3% .

3.2 HlE ARt RS AR TS

2020 “EBETE 3 SR ES Y RPL R B
TR H M T A P FR e, L2 3 1
FHE DU BLCA IR s B SR DL H R 4 5 X
HE RALE DL b 4 A A RS 14 X B H R M
DL A H T 4 5o IR(E 4).

2020 AEA X RS L B 3 B (JRAR S
0841-10)7E 5 sy 478 Y b F A0 IR it P, 14
FEREESE 3.3% ~ 15.7%, VY75 h 5427.00 kg/hm?,
SRR HRIE = 6.9% , v RS AR R — .

*2 KBBEISE5HET 4 SHENREERILE

EiE g (35 H45
PRES Jem 75 ~ 85 75 ~95
LT /em 2.5~3.0 3.5~5.0
FEZETTKE Jom 10~15 9~12
ZEFF R X VLN /3 -R= A RN /- A
BURZE 1% 10~15 5~10
2800 KR 1% <10 15~25
MG AT 1% <8 6~10

VE « 25500 SO A T ST SR s SBORE AT ) 28], e BEATL O A 20 R, S HIR A 100 R s 22800 ARJE G 4
TARREL, 13 I BN B = SFRRER /AL RAR x 100%

&3 2020—2021 FEE 3 SHEHMERBIKLBHH~ERIA

7o /(kg/hm?)

BV g BEXHIRH ™ 9%
735 45 A (1)
2020 7857.00 6 733.65 16.7
i
2021 5750.25 5706.90 0.8
2020 7 887.00 7 620.45 35
B
2021 7467.00 6 783.60 10.1
2020 6293.70 5713.65 10.2
AT
2021 3533.55 2900.10 21.8
2020 4 383.60 4 456.95 -1.6
FALE
2021 5096.85 4 810.20 6.0
2020 6 976.95 6 640.35 5.1
1}
2021 7 036.95 6 667.05 55
] 6228.28 5 803.29 7.3
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2026 4F

Fa3E 1l

&4 BE 3572020 FAFX LK HHTERI

7 /(kg/hm?)
TR b A BERT RESS ™ 1%
i35 2 ]y R A OR] HED

TP 7] 3 870.00 3345.00 15.7
P 6 660.00 6 450.00 3.3
e 7 080.00 6 750.00 49
RHLE 4725.00 4500.00 5.0
R 4 800.00 4350.00 103
S 5427.00 5079.00 6.9

4 BEE 3 SENMXINME BI=

A DX S 2R e R I, B 3 5 i
FRTEA R IR 25 0F T R B = oK
R GERLET S — BT B i Al BT
W RO HE) R SE

5 BB I SHEBERAER

5.1 GEWRAE

B 7 3 S 7EMFIR 1500 ~2 000 m #1 X F 3 H
RGP, FEVEER 2 000 m DMK E 3 H T A%
Filt o 24 - BRI 10 om 224 RIAT TR B 3E A, LA
K 2,
52 AHEH

AR R R 3 Sl ERE R E R 262.5 ~
337.5 kg/hm?, 4 HIEAE T8 B PR AT | 1
BTG AR PSS AT R R B s 7E
W KBS 2% IR AR RITE LT, AT IR
= R
53 RyELK

R T AR A R BE BRI, Sk K R
WP R MR CANHRE X)), AT 2 1 100
23 1O EESRK BN IGE T4 BERT
5.4 2

FEHTH 0.1% " FLZH FEF AL B, B iR K
258U N H A 7
5.5 PBhiZsbRE

I B 1k it T 2% BT Bk FH ) 2% 5 5Y 2E TR
FERY A R R G BRI R DA
TP R LR A 5 o0 (14 i R

5.6 &R FE o i

JRERA T i B RS AT ML R T
W, SRR BERL R, 1R A 35 K B AN 12961
LRI b 52 T B L MR R T

6 it

BT 3 5 0 H Ol A Al B Be 2 5 14 5 1
T JEURHIE T T K H R RO iR AL B 22 T 52
Jt A B2 BEREA T /M 5 1 A A
HRRFT AR B 3 5 M PRI, 24 kAL
s FELAR AR IS R s R RS s L fBIR , Ak &
JRAIRIE N . Be 3 s BiEbr e, AR S hiE
VERY | B — M MR R 2 RIS A AT S
oK, BEAEW A2 R IE SRS MR, LA A H ]
FA A DIRENEOL S . 6 At DXt S A
HLBET 3 T AR R A PREE 25 AF N R B
RSP IR O GE R AR, BT
() T35

Sk
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Breeding and Characteristics of New Blue—grain Highland Barley
Variety Longqing No.3

Liu Xiaoning?, Liu Chenghong?, Liu Meijin®, Zhao Feng', Zhang Huayu?, Pan Yongdong', Chen Zhiwei?,
Lu Ruiju? Guo Jianwei®, Xu Dongli®, Wang Guoping?, Bao Qijun*
(1. Institute of Economic Crops and Malting Barley Material, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
2. Shanghai Academy of Agricultural Sciences, Shanghai 201106, China; 3. Gannan Tibetan Autonomous Prefecture Agricultural
Science Research Institute, Hezuo 747000, China)

Abstract: To address the demand for high-quality, high-yield highland barley in Gannan Prefecture, Tianzhu County, Shandan Military
Horse Farm, and other high-altitude regions along the Qilian Mountains in Gansu Province, the Gansu Academy of Agricultural
Sciences, in collaboration with the Shanghai Academy of Agricultural Sciences and the Gannan Prefecture Agricultural Science
Research Institute, initiated the breeding of a new blue-grain highland barley variety, Longging No.3, in 2014. This variety focuses on
high and stable yields while also emphasizing quality and multi-resistance. The variety is spring-type, medium-early maturing, and
multi-angled, with a growth period of approximately 110 days. Its seedlings are semi-crawling, with green leaves. The plant height is
about 80.0 cm, the panicle length is approximately 7.0 cm, and the grains per panicle is 45. The thousand-grain weight is
approximately 47.0 g, and the number of formed panicles is about 320 000 per 667 m2 The grains are blue, oval, and plump, with
robust stems that are resistant to dry heat winds and stripe disease. In multiple-site trials, Longging No.3 achieved an average yield of
6 112.35 kg/hm?, with a 7.3% increase compared to the control. In production comparison trials, the average yield of Longging No.3
was 5 427.00 kg/hm?, with a 6.9% increase compared to the control, ranking first among the tested varieties. Longging No.3 is suitable
for widespread cultivation in the aforementioned high-altitude regions.

Key Words: Blue seed; Highland barley; New variety; Longging No.3
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