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Research Progress in Remote Sensing Estimation of Grain Quality in
Rice, Wheat and Other Cereal Crops

ZHANG Xiao', WANG Xue?, WANG Meiling', DING Ying', TANG Kang', CHEN Wenbin', DING Hairong*
(1. Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng 224002, China; 2. College of Agriculture, Nanjing Agricultural
University / National Engineering and Technology Center for Information Agriculture, Nanjing 210095, China)

Abstract: China is a big country of grain production, and its stable production and supply are of great significance for national food
security, among which the quality of main grain is an indispensable part of stable food production and supply. By monitoring and
predicting the grain quality parameters of crops, it was possible to optimize the early cultivation measures of crops, finely divide the
processing mechanism of crop classification harvest and grading acquisition, so that could improve the quality of cereal crops. Remote
sensing technology provides a fast, timely and non-destructive means for the monitoring and prediction of grain quality of cereal crops.
In this paper, the research progress in remote sensing monitoring and prediction of grain quality of cereal crops such as rice and wheat
was reviewed, and 3 main scales of monitoring and prediction of grain quality of cereal crops were summarized. The commonly used
spectral analysis methods were introduced, and the existing challenges were put forward. The trends of research in future were
discussed.

Key Words: Cereal crops; Grain quality; Remote sensing estimation; Research progress
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H 617 c 618 ¢ 832 ¢ 214 d 84.1a
TS 838 a 838 a 1076 a 237c 82.5h
TE P HEEM AL, 1eP = mPa-s, [AFEHRE AR/ NG FREFOR S A RAIZEFAGIFE L (P<0.05), %2 [,
x2 BITBEXALEANZENE
ERER (IR /°C AHRIRE /°C ZAHIRE /°C PIRE /(Ulg)
HMZW 80.9 a 756a 86.9 a 6.7d
SZW 794 ¢ 735¢ 86.6 a 62e
T354 785d 725d 85.0 cd 58f
YBW1 80.9 a 754a 85.8b 27¢g
HT4 79.6 ¢ 757 a 84.9d 57
HTTT 772e 722d 85.4c 87b
H 80.2 b 743 b 86.7 a 85¢c
TS5 79.6 ¢ 754 a 86.9 a 103 a
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K GRERE
2.5 JRHRE
FE 3 AT, AN[E E 38 R I B 25 5 A G4
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a
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2.6 ARAE T
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TE RS T 3 BRI R 1T A B IR A A A
MR R (P<0.01), M5 REGEF] -0.84, L]
kT R OK AR 8 0T R A SO e YE R T i
SPEEAR . AR, B R B S T R T A R
SR SR E AT E A PN e
R E ARy FEREEN IR E
FRAEMA . FEEOMAE A SN EE EHX
(r=0.81), UaBHEEV 2 (VA 25 (10 7= A il BB A7 1E
HARMEA . ARS8 5 e AR R )4
ToAHR

2.6.2 KEEKREFNS GHIERE T2 R
KFR. FIH 8 Iy E AR E R RN ETA
REFR P FFRLER 1T 5 R AR D5 5T 5 A R S Ak
FEPE NI 2E R AR e B R (3% 4) JFG £k
KR 3282 A3 26 11 5T L E R RN I o ot 43 250 5 4%
FORVEN RVA FHAF(E 2 (8] JC 8 3 AR D o ke
BIR S BB A R TE A R A B S W Ak
TR R 1) W (T R I R VB S A OG . LA
25 R B 1 OO A A RS AR EORATRLTE B Y
PR ARG . X F R AL IR B
WA TR 8 1 S Iy 2 Rk 5 1 2 TR AR OG T4
SRR R A

®3 BERMFRERERHBXES T

R HAB TER Jig i REN HEH ERED /8D e~
AR ve e 1

TER T AR -0.84" 1

Jg 7 B 43 8K 0.49 -0.09 1

BRAE B 20 E 0.31 -0.01 0.24 1

THHE BT 408 0.61" -0.20 0.64 0.48 1
A S Vb i 0.86" -0.65 0.44 0.25 0.69” 1

B A BT 0.73" -0.76 0.43 -0.17 0.26 0.81" 1

JRE A s -0.58 0.39 0.21 -0.04 -0.03 0.26 0.31 1
T * FIRTE 0.05 AP R EADC ++ FRIRTE 0.01 AP EARERIE, K4 7.

x4 BEXFHRREZERRRHEXES
i f 2% i % 2% ~

EASEREMEC 0.807 0.76" 0.24 -0.35 -0.12 -0.02 0.01 0.09 0.24
TER T 414K 0.64 -0.52" -0.01 0.55 0.47 0.40 0.39 0.35 -0.15
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E30EN i 248 E30EN A 248 ik
Ptk . . - I T4
TR b1 TR ZhE ZhE ZhEE TR
N o A4k 0.48 0.75° -0.01 -0.12 0.03 0.13 0.15 0.23 -0.11
BREMTESE 0.29 0.07 0.30 -0.18 0.26 0.24 0.32 0.57" -0.35
WEARESE 0.68 0.68™ 0.09 -0.34 0.14 0.31 0.36 0.51" 0.08
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B0 o RV ) W0 7 IR K T 400 A 5 M3 40 481 A 1 2
Ak SR, S EOWIALIELEE T o XIESEAE Ko rh
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FBREE AN 8 1 B 0 B R, 3 28 R
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Oy R T e A TERRL, BETTA ] 1 3k
ka7 Su R T e = R RS ) ik s
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P25 B EORR F KR PRETE R AL, %) 28 i o™
CX NI AR et SUNIL R S S d S 5wt
it S 3 P 0HR S OK kR E By B B 2 R A

e UL, 1o JHE Ao Py 2 R R i A R G 2
H R A A & A REREE A, 52 il fk
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e TR AR SR B AL AR . AR LB, AN
[ A 22 R BN SEUE 2 5 52, DA R B 52
FHPRL B R S R AA R R 2 5, X 51T B
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P[] JG I AR S, (AR 26 AU 8 S ek i Ak
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BT K AL R e AR e (B 1 2 A0
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ik R R, )2 A YRR B T AR
P HE 5 HTE R O AR | B ARy 2

TEA G VR AT KR 1) T A R 5
A3 5 PR R 1Y 41% ~ 63% 11 3.2% ~ 5.2% . TE7K
TR/ N SR v R 5 K BRUE A v ) LA U I
MBS 2B TR AR ORI ) SR
YIMHSE, FRBlE EAE R - BEi 2 ARG H e
B, REAI T 7K 532 A Ve By F0RE T BEL TS , (R0 £k T
DRI T R LR E AR, 3R TR 11 288 28 i oo,
RIIL, NG I o i e B b e — e R B B SR SR oK
(ZE B VR T . ASBFSE K BR, SE 3 A G o 2t 4
BCG T 2 RRE OIRR R R Y TOAH S
FERE T ARPRL R, S TR T 4 B TR Y
97%LA b, JERELRAE R 22 R R SRR K
/N KA KIS SRR A X, A R ik —
T -

4 it

i EOK B 58 R BT ek AR D5 o i 3 5o
)RR T B 10% ~ 16% .41% ~ 63%F1 3.2% ~
5.2%. SR TR MBS IR R HR R TOAR G
ST R R IE AR O s AN [R5 X 25 2 T

—16 -



I Tolie sk

2025 4F

Faot Hi1l

AN ], AR I A A S A )
SRR EIEASS, AR BT 0 B S WA
P TSR R BE OSSR AR TR 2
FCGHACRRE R R T RO, ST 2R
HH R it FEE AT (LI 24 1 W AR

Sk

(5% FBREARIT  FRA. TR T k0 R E ST BER ().
ZHRAE,2000,20(5):13-17.

214 B3EH PNEHE 25 R R RS S Rh RS K2 1 R
T i AR B OR B BT 6 2R BUE B AR AN ).
JKFERF,2019,33(6):541-552.

BIHERILE  JEESEE, 5. O PUE KRR IR BIR & T
HIBLIRLI]. H K AEREA2,2013,27(1):91-96.

[4] R 2, AR A, A5 BB BAERTRE FORTER & =
BRI SZ AT, KRR ,2021(2):8-11.

(5] FSCo, B 05, 6,5, PR AR BRI A2 5 b B S A
KRR, YL A F#,2024,52(14):54-63.

614 Wik 255 A A R s iR s e )
o A T KRR = S R YE o i T A R [T, R AL A,
2017,50(11):2071-2082.

[7] G, R A e on, 25, MIREKRIR B0k fs Mtk i A
FKAETI]. AR AE3],2012,27(1):1-5.

[8] ¥ AIE S, S, T4, 45 [ AN TR IR 2 vk
AR 22553 WT DA B A5 Z REVEBESE1D). VE 9241 ,2024.,50
(10): 2468-2482.

(9] A b A AT A ™ b il TRy RS RE T i: NY/T 83—2017
[S]. At H E Al B A, 2017:6-8.

[10]1 % B FEEERF. AR BEREA A, SR
e ZE AR R TR AR AR R 222 417,2006,37
(2):145-150.

(1] 8% B BEP B A i 2, 4 A oK B P 0T & o 5 AR I
85 28 S S R SR R R (], YIIR ARl 27 412,2020,36
(5):1305-1311.

[12] XUk, 0 ity AP Y, 46 . SRR B 1 X FOK B bl Ak 1 Jot
SR £ Tl ARHE,2013,34(2):97-99,103.

[13] Zeubfa XIS T 3,5 Fk R O i 40 K B 1 i
TS TR RVA SRR S R[] H VKRR, 2009,
23(4):421-426.

[14] BAXTER G.BLANCHARD C,ZHAO ]. Effects of glutelin and
globulin on the physicochemical properties of rice starch and
flour|J]. Journal of Cereal Science,2014,60(2):414-420.

[15] HUANG S J,ZHAO C F,ZHU Z,et al. Characterization of
eating quality and starch properties of two Wx alleles Japonica
rice cultivars under different nitrogen treatments|J]. Journal of
Integrative Agriculture,2020,19(4):988-998.

[16] 80 251 Bl TLOF- 55 3 0 X B #7% ok 0 oK 7™ dit
I S EISENAT]. 0 MRE2AR (ROl A i Bk 72),2020,
41(5):15-23.

71X FE RGP R, B ERE T K & 5T 22 57 M i FR
WCAE PRI EFELT]. B KFEF,2019,17(6):5-8.

(18] VLA BhEA, TR /B, =% Ha, 55 RIS AR D5 &5 k00 i K i J5
(YRR, ARl 2 2412,2016,37(6):98-104.

Relationship Between Protein Content and Composition and Other
Quality Traits in Waxy Maize Kernel

SONG Xudong*, ZHANG Shuyu?, MA Liang*, MA Lu?, ZHANG Huimin', ZHANG Zhenliang*,

ZHOU Guangfei’, MAO Yuxiang*, LU Huhua', CHEN Guoging*?, HAO Derong*
(1. Jiangsu Yanjiang Area Institute of Agricultural Sciences, Rugao 226541, Ching;
2. Jiangsu Collaborative Innovation Center for Modern Crop Production, Nanjing 210095, China)

Abstract: Exploring the impact of protein content and composition on the quality of waxy maize can provide a theoretical foundation
for the breeding of new high-quality waxy maize varieties. In this study, eight waxy maize inbred lines with significant difference in
grain protein mass fraction were selected, and the nutritional quality (protein content, starch content, fat content) and cooking quality
(RVA pasting parameters, DSC thermodynamic properties and gel consistency) were measured. The correlation analysis was
conducted to evaluate the relationship between nutritional quality and cooking quality. The results showed that among the tested
materials, the protein content of YBW1 and HMZW (> 15%) was significantly higher than that of other inbred lines, and their protein
composition was also higher. Correlation analysis showed that total protein content was significantly positively correlated with albumin
(r=0.61), prolamin (r=0.86), and glutelin (r= 0.73), indicating that the main protein components determining the total protein content
are albumin, prolamin, and glutelin. Protein content had no correlation with pasting properties, but was significantly correlated with
thermodynamic characteristics. Albumin,prolamin,and glutelin were significantly positively correlated with thermodynamic properties,
and glutelin was significantly negatively correlated with pasting properties. The total protein content, albumin, prolamin, and glutelin in
waxy maize kernel affected starch retrogradation, while glutelin content also influenced starch pasting properties.

Key Words: Protein; Protein composition; Pasting properties; Thermodynamic properties; Waxy maize
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960 mm, AWFFE IR JE Iz 0pBUER , 48R
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[])A 11.80 g/kg, AN 0.73 glkg, BB &>
1.07 g/kg, SAA T 5N 69.9 me/ke, AR R
18.4 mg/kg, pH {HN 7.6 1",
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T, 4 RS 3 A oK R, 36 12 N 4b
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T E 180 21.9+0.6a 4.99+0.07 a 12.8 0.8 be 78.0+22a 185+7a
4S2M MY73 142+04d 4.41 +£0.06 cd 14.8 0.5 abc 65.6+32a 115+3 de
&£ 917 16.8 + 1.3 bed 4.80 +0.01 ab 152 +0.8 ab 734+58a 155+2b
iTE 180 20.7+0.5 ab 4.80 +0.04 ab 124+04 ¢ 776+29a 160+2b
454M MY73 15.1£0.2d 4.46 £0.04 cd 14.4 + 0.4 abe 66.4+3.1a 110+£2e
w917 17.4 £ 1.1 bed 4.80 +0.04 ab 16.0+0.0 a 738+4.7a 160 +4 b
iTE 180 223+1.0a 4.80 +0.06 ab 124+04 ¢ 776+18a 160+2b
652M MY73 13.9+0.6d 4.60 = 0.02 be 14.8 + 1.1 abc 66.4+22a 1303 cd
&£ 917 16.6 0.9 cd 4.80 = 0.06 ab 14.8 + 1.1 abc 68.0+5.1a 115+4 de
T E 180 20.4 = 1.1 abe 4.59 +0.04 be 12.8 +0.5 be 70.6+3.4a 145 +2 be
654M MY73 13.8+0.1d 429+0.02d 13.6 + 0.4 abc 63.0+14a 110+2e
w917 16.1+09d 4.70+0.04 b 15.6+0.4a 66.0+52a 125 +4 de
< [PV R NG 5 B R AL IR 2 ST X (P < 0.05). R
£3 ATEREAMEERIEXREHR LM BERY
Bt B Jom Bfllem  RETHUGT /BB APRBUCKL/AT) At g
452M 176 +1.0a 4.73+0.07 a 143+05a 723+25a 152+8a
454M 17.7+0.7 a 4.69 +0.05 ab 143+0.4a 72.6+23a 144 + 6 ab
652M 176 +1.0a 473+0.04a 140+0.4a 70.7+£22a 135+5ab
654M 16.8+0.9 a 453+0.05b 140+ 0.4 a 66.5+2.1a 127+4b
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1.0
PR 0.86 0.38 0.54 0.11 0.28 0.42
/3= 0.8
RO . . 0.40 0.44 0.091 0.19 0.36 0.6
TN
- 0.4
K 8 e ) 0.63 ~0.49 0.75 0.71
K 0.2
=
3l . o . ~0.097 0.54 0.76 0
- TEHL
TATHL . . -0.32 -0.31
FEATHL
e (* . . o 056
TRI%L
see| @ @ . . .
ik Jae )
K pitivaen K Pyl FEATHL TPRIEL HRRE

* FIR P<0.05;%% IR P<0.01;%%* FI/R P<0.001
B4 FREWTESRZHFERXESNT

2.2 EAFERE Y= A5 B ES A SE

%Mﬁl@%J:EHQ%%’E%WEMS%THW:
TR K AR N [ AR R ] e B — R )
EESM, R ANE FOK AR ] 22 5 (A9
RXFIX—A% Ry = A @ R (3 4 FR 5) . ARWFSE
RIK G F KA RE SRR R T A ERFIR G
PR R AL F UM EANRAS, B4 454M 1 6S4M

) K 7= 40 il R T 4S2M Al 6S2M RS 1
R 7= R S B AR OB 38 (3% 5) o P FAG TR,
484M K A] 7742 2 059 JE /667 m? B Z TR IR
5, 8 T e KO s FLROE: 6S4M il 4S2M AR5, fi
A2 6S2M X, (U4 1 746 JT /667 m? (-1
ST B (FES),

®4 KREEFEAGMEXRESHENEDN=EMEFEWR DA

i A FoKP /(kg/667 m?)  KRE R /(kg/667 m?) Bz /(0T /667 m?)
iTE 180 576 £33 d 77.6+2.1b 1892+854d
482M MY73 515+ 7 ef 78.7+0.8b 1737 20 ef
wE 917 566 + 3 de 745+ 0.5 be 1850+ 11 de
i 180 714+5a 553+2.1d 2144 £8a
454M MY73 646 + 4 be 55.9+2.14d 1968 +21 bed
w917 686 + 9 ab 543+094d 2066 + 19 ab
i 180 543 + 6 de 90.7+1.1a 1871 £20 de
652M MY73 465+ 6 f 91.6+1.0a 1670 £22f
wHE 917 483 £3 f 873z 1.1a 1696 +8f
iTE 180 645 + 9 be 725+ 1.0be 2047 +20 abe
654M MY73 592+ 8 cd 727+ 1.6 be 1910+ 18 cd
w917 566 + 9 de 683+1.1c 1 820 + 24 def
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®5 KEFAESMEREKXEEYFH-EMEHEFEUENESR

i FK= i /(kg/667 m?) KE =i /(kg/667 m?) Fzs /(L /667 m?)

482M 552+ 14c 76.9+0.9b 1826 + 34 be

484M 682+ 10a 552+0.8d 2059+27a

652M 497 +12d 89.9+09a 1746 £33 ¢

654M 601+ 12b 712+09¢ 1926 +£35b
3 itig 4SAM F1 6S4M A Hp FOK B B AY I AL LA
TERAERETEAE H, FOK ™ i 5 R B AT TR L
TEAEBRG T, MY RN S RAEAEY) A R AR SEAEAE B TEACC R, Al

B A BRURAS BN 1 B IR AR AR A H i 0 1) B 22 4
BRI SHEY RIS AR ST & B, R R X RE RS
U VR R R V5 45 44 T B LA R F (8] R 1
AR FERHE) e e A R [RIRE JEE A -2, 25
FUF R ZERF AR R R R B R OK A B HLA 2
4 Iy 66 A0 = A4 B ) T S 0, TR A PR S T
P, TR R BORIRR S8 A RRAE LA S SRR A 2Rtk
EFEAR AR AL AT BEAT Bl T IEAS A0S R & A R
FEAR O FORAE R R T S e o SR TAEAE
i, e AR K IS R R, BRI A
BORIRR S AEAS [ AR X o) 22 3 e g 14
XA RE R T ORI R B bk e Az B A B
WA RFPE RN SN PR EE R 2 0 S [R] R P20, T AR 06
B AR UE ST 3 A K I 15 e 45 S5 — S0 A 1 N L
1 G 0 B Sy NN U B o 7 N 5= W N S B T B
BUK AT RIS I o2 5, S 3R K 50
ZEFF 0 BE AT AE B A7 FOK b AR R DR AR 4
MAEF SRR E K. SR, BRI
S VR S HE B R B — 2 22 k(R 2 A
2 3) AR FORFEE M A E , R S5
5 FOR R R T i A AR R AR DGR, #4455
X 15 1y AR 18 (R AsC PPt A B, FoK
TR R A 2 P TE AR DO 2R, AR 45 1
RI,4S4M FI 6S4M BT (9 FORFHR /)N H A
PR, 5 AT ST & B RO R BOR , 7
R X —BE A — B AR T 492M I 6S2M 5L,
4S4M F1 6S4M BT 1 EKRFEA T BOE £, RS
TR Fof 2 283 24 18 0 F oK 22 (B AR TIE, (R R oK
R R TSR S5 A0 B B RN e e , 7241
AR R BT RE A 2 M )AL 5506 S5 1
T BRI, $5E A 21 UL A e i
B 52 BEL . S0 R e 2 5 B o 46 [ AT, T 240 E KT
RITE LRI, S I 5 M LR SRR ™ 27, 3P i 2

R AERE FRARE AR b, R
P AR S R AR MRS AR R A
K (K 4) o HRERASIR IO 25 e, K& E KR E
AR AT BEAS 2 i 2 AR FORAEARIE RS, T &
A 2 AR SRR RO R i B

KT KPR A PR AR AR T A = IR 35 1
FERHFRIS S ORI, e — 2= 57, SR M 7E 5K
A 7 v AR ORI B0, BRI, fl Ak
RE AR RGP R S E KT HO R, G KA
K2 1 S S B ) OG5 . AN 9T 45 SR 3%
BH, K™ B S I R S A AR A AT 7 A 46 %
AL B 1) D, 55 s 114 K 3k R A R B 1 11
ZPRURS AN RO R i 1) 4S4AM R A A
P 25 B (F 5) . R AR KE F K
(14 36 4 (AR 7= o S ARG (R s 1) FOK 7
AT LASRAN R S s B A 40 2, I AT i 1Y)
LB o LN, FOR AT E 180 7F 4S4M 5L
ALy A T A 2 DK AT B .
I, A Pl 2 R A, 3 F ROK L AT K 180 JF4%
Bt 4S4M #EX ] USRS IO TR . ASBFSE I
PR R G F KA R A Fh AR 22 R AR 0 £
KARIEZS = i FZ B35 R, & Bk
17 HO AL B AR 2R P ROk - KRG 4 ARt Eie IR
B, Bl i DX e S R

4 Zig

U R E KT HOBE B A 2 B 5 5 ROK A
PRIE S RFAIE , 1 a0 2o A2 AR SR IR S 2
RN AR 5 oD, RIAELASE ORI K i 2008
B R R . NP T TR, I
Al X 16 AT E 180 FR FH 4S4M (K B K47 L
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(1. ZHBE TR X Ll F AR Huty, =9 1L 6780005 2. = FIE Lol BHE e S EMI T, =/ BB 650200)

E A TR LT B X2 2 i A R AR R DX, B AR RIS AR )™ S5 0 R A 7 AN B8] 9 T T, DA DR AR B A G A e 461
FNEEGE AT RpSe A J , ARG SE PR DU R AR A1  BIF TS A B JR 1 A AR OR A2 " ik X e AR A B P IX 1 i A A
CILBKOR A it A4 (0 i OB BOAR A g RD AL P S IR A | bt REDRVAET B R R E B R S R B
RSN, 7387 T2 23S ARG SR aas , IR B i 1R s, D B FH DAY AT R R R S5

SEGIR R s TR 5 2 s B R s 2
HESES:S512.3

AR B FE X £ S AR 5 011 km?, e
R X R AR 92.6% , 55 Ik 4 E 4
T2 B S % 12 OBk T R R 89 240 h?, Hir
K FHTE AR 27 240 hm?, 2 HBETFY 62 000 hm?, k3 LA
WK 32, R SRR, 4 X I8 M A A A AL T
5333.3 hm?, #] 2023 45 MR A S 14 000 hm?,
TECRARIATEE T IS E L2 REBUT 8. Ak, BERH
DXAE L ) R R A2, W BB R 6 J0K 1T FR S BE
AR 24t | [m] B A iRl i Bk @, H T, 42X 1L
iR HAEFIAE TR R 6 666.7 hm?, J&= 428 Rt K X
Z—, BN RN FEAEY) . BERIIX TR 45
B KRS 55 , 4/ TR 2 AL, Bk
AR TSRO, BRI Z R/ NERER
PAF RO PR IERE FA X B A IE B R AR S &
Polb i pRDBHEL N, TR R R A2 AR R )
KL, B P IX. 2 T R R K A b 2 R B R, LUK
1R e RBOR Sl F R R R B X Bk R
$EMIOIR S A5, R ARSI | I 1 A i
B, NI ARAS 1 77 R A R 5 K2 P
i [R] RSO B (14 B, BRZEREHH T 9 T PIii 4 ol
N MR TN R A7, A7 9 A T AR, Ik
AR 2 AN—3 AW, WIS BH DXL b s R e
TR K NEF TG o IR BARTEL TR

Wk H 19 :2024-09-11; f& 51 H 1H : 2024-12-30,
TEHRA  RIFHE(1972—) 0, AR LI, 52 N RE 7l S
WE/RIEHE) T4E. Email: ynbsgqy2018@163.com,
IR BN (1980—), 9, WL HFFC 0, EBMFE KT F
Kl TAE. Email: 624586835@qq.com.

M ERAREAS: B
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JH, T [ P A phe 2 5 Rt 2 A DG A A4 A KR i
HEAERZTRER A RGP 7, 5 F b
AR, S, A AR R AR, HAT
BT Ao AR

1 BEEMAES AL

2017 4EAEEIK 1 950 m 1 2= g 44 1 L T B BH
X Rt 2 BRI I A E R K2 8 5 “ Rk K
R 47 hm? , O FERR 7.2 hm?, X S RHE A B X
BRINAERKE 85 “HACKRE” FetuE s .
2RI 10 P H A RAEECH 19.6 7 ~
24.8 TTA~ 1667 m?, BEFERI A 43.2 ~ 51.2 K7, fe i R
77 482.5 kg/667 m?, IR HL ™ 321.8 keg/667 m* (3K 1),
2017 4E2 27 H, mrARIFHFBEAH A PR
W, TSy 22 3 B ST, DUE 7.2 hm?
IALF-YI ™ 5755.35 kg/hm?, B8 H FUARFIE IR A
771 600 ~ 900 kg/hm?, 3™ E 1200 ~ 1 800 JG /hm?,

2 AEEMAXZBEF=RIBERAR

R “FRK RS " il ad R B = R — R
TE BT R B R AR SR I L ik
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2.1 BHEAHT, ARG
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sl KA 125 RKRE 8 5 RKE 145,
RKFE 20 5 R 22 545

2.2 RARWET), KK

221 FpFALEEIESRE ST FERIRTARR 1 ~ 2 d,F) T
FTRRDT-IRAR, LESR i A AR R B B
RO Z MRS o R R R N EHA S
Kt I, KRR T ILHEF AL PR, 5 10 kg T 6%1K
MRS AR 5 mL %7K 200 mL AR ER L2
222 BRERCOT AFHERAL . 5 BARE "R Z
BOPE T L, AR T IR JC IR K A T A ]
A PR ME , PRI, 42 B R 02 v 5 T8 B it HE st
WU, SR — I3 B AE T 3, FE R BEAE , AR Hha e

IRAESR T 2R bt D it EUIEA A A, R
RRORZZ” BT A v ZEVEY) 2 M0 =, R 25 10 N it A
il 2, AT TE R T 22 U AR L 1 - g
(A ML 5 1, (R e 3 1438, R R AR AE , 32
PR RFEFE SN 1500 ~ 2 000 ke/667 m?; 7£ 5
it A ZZNE 1 [m] B, it 26 280 (ND 10 ~ 12 ke/667 no?,
B (P05 )8 ~ 10 ke/667 m?, # (K,0)5 ~ 6 keg/667 m?,
3 HRAVER SRAME T, @ HUAT L, ER S
THERG  UNCoE s R 3RI, DA E 5%
i H 1 o K24 BEI O M KGB R 2R 5 ~ 8 ke/667 m?
YESTEENE ; AR T T 580K, AT miE
0.3% R — S A 1%RE 1 ~2 K,

F1 BERXERZEERFEMERK

mm FHER PR fem BB /(TIA 1667 m?)  FEREC/CR /) TR /g 77 /(kg/667 m?)
1 104 24.8 51.2 38.0 482.5
2 102 24.1 50.3 38.0 460.6
3 87 23.8 50.5 38.0 456.7
4 114 24.8 46.7 38.0 440.1
5 105 23.1 48.3 38.0 424.0
RRFEZ 85
6 98 23.3 47.4 38.0 419.7
7 99 23.2 45.6 38.0 402.0
8 92 21.3 46.8 38.0 378.8
9 95 22.5 45.1 38.0 385.6
10 93 19.6 432 38.0 321.8

223 IR RS ERERN . CRBORE T Ml &
R FBRE, — e o A TRHK ST
SRR OL ARSI A, B OR A ST VAT VB
BOMPTE I . FAEMOR G, B b T AR
FFBRIEE JREE SRS LB E & AR, X S0 1Rk TR EdF
5 sl AL S5 Al AR EEFPED AT . T RABCR
FAEFTMPYRES S, LEK SR, HAEKE
B4 e I I R AR, PR E 2 ik
FoAhat, DRk a2 0% 1Y AR T 850, M5 32 25 AR
PRSI — KRR FIR 10 ~ 12 kg/667 m?, {FIEHA
IO 20 J7 ~ 22 Tk /667 m?, & Fh R 8% 2 4
o KB 3 ~5 om 780 23 em 247 #&FPS
K BHIEVR WK, T8 & A o

23 SEpE, R IEL R

231 R EERNR. — RS RBGRI i
PRIEFF FRAR s B SRR I O R AR 5 — T
THRG L RE 5 PR A, 70 D80 U it A LI S e 0

(TG O T 3 S AR I R F R kA, AT
PR ECAMEE B A A bR A o e B 0 3 T ok w5
J5 it FAE AR, DA e 2y . A% 2 ~ 3 i
I, FH 25%%: 742 [ 250 o/667 m> BlifRZREE . “ Ak
A2 A I T2 U i A AT I R R
KBRS - Mk, B RO SR (S
2, T IA)D27% , AR TR & it 4.5% (I Rk
it 22.5%]30 ~ 40 mL/667 m? B “TERE " (J4) : 229% 58
A SR P R A RS R T i 9.4% (WE U
B 12.6%)30 ~ 40 mL /667 m? Z53E4 T B ER A B
BV B BT 0843 — IR 7
15%)60 ~ 80 g/667 m* By, “ILJE"[ZEH - BKEA AR, &
BRSSO (TR, R IR)325 /L, Horb ok H 20
M 125 o/ BER IR 5 1 200 ¢/LJ30 ~ 50 g/667 m?,
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Drought-avoiding Cultivation Techniques of Early Autumn Barley and
Its Benefit Analysis in Mountainous Areas After Tobacco

GE Qinying*, DONG Shilyu*, LU Yanfang®, XU Hongli*, CHENG Jiasheng?
(1. Agricultural Technology Extension Center of Longyang District, Baoshan City, Yunnan Province, Baoshan 678000, China;
2. Institute of Food Crops, Yunnan Academy of Agricultural Sciences, Kunming 650200, China)

Abstract: Longyang is the tobacco region in Yunnan Province. The production of grain and feed is not in harmony with the production
of tobacco. In order to ensure the stable supply of grain and feed and the sustainable development of economy, according to the actual
production situation and climatic conditions, it is found that developing early autumn barley with continuous cropping of tobacco is the
best production mode in this region. This paper introduces the green and high-efficient cultivation drought-avoiding techniques of
continuous cropping of tobacco-early autumn barley in Longyang District, including selection of barley varieties, seed treatment,
sowing date, land consolidation, fertilizer management, diseases, pests and weeds control, harvest and storage management, and
analyzes the economic, ecological and social benefits and development suggestions of this model, which provides technical reference
for the sustainable development of agriculture in Longyang District.

Key Words: Continuous cropping; Early autumn barley; Drought avoidance; Cultivation technique; Benefit

(4% 24 W)

Effects of Soybean—Maize Strip Intercropping Pattern on Maize
Characteristics, Crop Yield and Economic Benefits

DING Yidong, LIU Xiaofei, LAI Shangkun, XIA Qianhao
(Suqian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Sugian 223800, China)

Abstract: The technology of soybean-maize strip intercropping plays an important role in improving soybean production and resolving
the conflict between grain and oil for land. We examined the effects of changes in row ratio of soybean to maize (4S2M, 454M, 6S2M
and 6S4M) on plant morphology, crop yield and overall economic benefits, aiming to provide theoretical support for strip intercropping
pattern and maize variety selection in Jiangsu Province. The results showed that the changes of soybean and maize strip intercropping
pattern did not significantly affect the maize morphological characteristics, but affected the yield per panicle by influencing the
parameters of corn ears. The model of 4S4M had the highest gross economic benefits while the model of 6S2M had the lowest gross
economic benefits, and the maize variety Qianyu 180 could highlight the advantages of the 454M model (for example, its gross
economic income can reach 2 144 yuan/667 m?). Therefore, the combination of corn variety Qianyu 180 and 4S4M model in northern
Jiangsu Province can produce higher economic benefits.

Key Words: Row ratio configuration; Yield per panicle; Gross economic benefits; Strip intercropping
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Effect of Water Layer on Rice Seedling Emergence Under Different
Sowing Depth in “Dry Sowing and Wet Seedling” Mode of
Direct—seeding Rice

CHEN Xiandong, WU Xiangdong, YANG Wanxin
(Agricultural Science Research Institute of the First Division of Xinjiang Production and Construction Corps, Alar 843300, China)

Abstract: With the development of modern agriculture, the improvement of mechanization degree, and the development of rice
mechanical direct seeding technology, seedling emergence in direct-seeding rice is one of the main factors for high yield of direct
seeding rice. In this experiment, the influence of sowing depth and water layer on rice emergence was studied under the mode of “dry
sowing and wet seedling” of direct seeding rice, so as to screen out the most suitable sowing depth and water layer and increase the
seedling preservation rate of direct-seeding rice, and achieve high yield. The results showed that the membership function was 0.949
when the sowing depth was 0 cm and the water layer depth was 0 cm, which was the best among all treatments, indicating that it was
the most beneficial to rice emergence and seedling growth. The key of “dry sowing and wet seedling” planting is seedling preservation.
Under the “dry sowing and wet seedling” method, the rice seedling emergence rate decreased with the increase of sowing depth and
water layer. When the sowing depth was 0 cm, the rice emergence was less affected when the water layer was less than 2 cm, and the
rice emergence was more obviously inhibited when the water layer was 5 cm. When the sowing depth was 2 cm, the emergence of rice
in the 0 cm water layer was affected, but the effect was not obvious. When the water layer was increased to 2 cm, the emergence rate
was inhibited. When the water layer was increased to 5 cm, the emergence rate of rice was significantly decreased and severely
inhibited, which ultimately had a greater impact on rice yield. Therefore, in the case of shallow sowing in field production, it is
necessary to consider the influence of the seeds exposed on the soil surface and other factors such as bird damage. In order to ensure
the seedling preservation rate, the water layer should be properly maintained under the condition of shallow sowing.

Key Words: Direct-seeding rice; “Dry sowing and wet seedling”; Sowing depth; Water layer; Seedling emergence



KESHZERE  2025,42(1):34-36,59

Barley and Cereal Sciences

http://dmkx.cbpt.cnki.net
PR AT : damkx1984

£ OBCHIEEL SRR R SRR A AR N AR Z AR R R R AI/OL] K2 A SRR, 2025,42(1):34-36,59 (2025~
02-08). https://doi.org/10.14069/}.cnki.32~1769/5.2025.01.006.

ARl SRR DZEAR ETEAR By it 55

S O [ S 6 o S =~ e I S ey
(FXGT A FEAME AR 55 Ho0  BEPE 3 721001)

B ORI PR —FP TR 3G o e LB 169 Bk TUA 865 HK BKIA 198 HE . 1/3 HiFE 169 +2/3 PEE 198 ik
b 172 FlE 169 + 1/2 BRIE 198 JRFH 2/3 FHlE 169 + 1/3 BIE 198 1RFH (172 f5FE 169 + 172 Pk 865 IRl 172 Vi 865 + 1/2 P
198 1Al 8 AMBERAY /N AR MR i S HAM RN R, B 1/3 i 169 +2/3 BB 198 TRFN 172 HiFE 169 + 172 P 198 IR Al
TARUSERT 2 07, 2 BIEPEE 198 HREH ™ 1.43% .1.38%, H A BB 169 BB 0.43%.9.35% ., M ARIRF ™= 5 BRk = %

FICGE A BRI, ANSEINAE P A SRR T AT AT R —E IR DR Al g . TS G LT e i 169 F

P 198 A,
SKSBIF /NG TR s SRR HRA
hESHE S S512.1

AN ah RN IR 7 T RE S AR s
5o BRARIFTERT, /INAE LR A5 B )™ i i
SRR IR AR RN 3.89%1. SKIESE T
W] RA AT T AR BOAE IR FLLR S
WFTE R B, /N TRAN & P A 2 0 I HE Bl 22 5 TR
B3 7= RO AT UL, N i b TR BE RS A 4
FERT VR T, HRA R AR 48 A1 1 8 25 5
FI T, 87 A 2 IO o PG S il DX /N A2 T R TR A A DGt
Fo PREE L 2 M 14 fe] (R IR A 4
SEBR TE R PG R DT/ N A TR A Bk R
5, IO A= S it 2%

1 #MR5FE

HE/NAZ SR 3 S AR 169 TH AR 865 Bk iE
198, Z HEBRAS A S5 RIS A1), 25 B A
PE, F IR 1 8 8 MbHE,

TR 0 T 6 1Ly L XU SR G78 f ZR 3 5
(107°35'21"E.34°25" 16" N ) P&, 5 3+, i )
KOS HTE N Bk AT o PEER, SR b
G5, TR, BERIEZE K, W E T
7T—9 . AAb BRI )4 B it — 20,2023 4E 10 H
26 H R vEIRA A s, FE Rl 15 keg/667 m?,

WA H 489 :2024-10-31; #& 51 H 1 : 2025-01-26,
EFRAN: £ (1984—) 5 il R 200, EZNF A AR
I Email: wwmm386@126.com,

M ERAREES B

XEHE1673-6486-20240108

TEIRTT R —mE =572 I, 2024 46 F 4 H R IR
Ko HARR T JE IR 5 KD i R/ MEE,
TR & B AR MR AE

F1 AEILESFELL

VISLE RS AP L
CK1 k% 169
CK2 Tak 865
CK3 BB 198
T1 1/3 e 169 + 2/3 P 198
T2 172 HhFE 169 + 1/2 BEE 198
T3 2/3 5 169 + 1/3 ki 198
T4 172 HhFE 169 + 172 PR 865
TS 172 PG4 865 + 1/2 B 198

2 BRESW

2.1 NERZMIR AL

H 2% 2 AIATL 8 M FEIE R 7E 66.65 ~ 70.69 cm,
T1 ¥R B T AR FE(P<0.05), CK2 87
KEK,FH R 2320 em, B 3K T CK3CEY R
20.08 em, P<0.05), 5 H AL PR 2 0] 22 7 TG 127
B, FAHEBK A 7.39 ~ 8.41 cm,CK2 5
CK1 ZR TSI 3 L H B KT HAL 6 b3
(P<0.05);T2 B FKTF CK3 A T1(P<0.05);T3 &
FRKT T1(P<0.05), SALFHE M FERAYwER
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RESGHLR

2025 4F

Faot Hi1l

TG4 S, CK2 L A i, o 4.65 ¢,T5
K, N420g, 8 NLFRREFAETE 2.82~3.25 g,
CK2 B & T T1(P<0.05), 5HAh 6 b3 H
TG E o T H e A A3 A a5 AIG, i
PR, X AT Re 5 E AR, —ERE L
M A FE A KA G, A A PR A 2.33 ~ 2.67 ¢,
CK2 B# & T T1 #1 T5(P<0.05), 5HAt 5 b5
ZR TG FE X T1 R R 7 T A AL B A
fiK, SR B — 2, UL T8 IR A Ko AR pE A
KARZI . CK2 /MES R % , 5 CK3 F1 TS5 ZR% 4%
THEE X, HREZ THAM S AMEH (P<0.05);
CK3 &% F CK1.T3 #1 T4 (P<0.05),CK1 /)M
i b o
2.2 N RCHR R R A

H# 3 Al A, 8 A4k B = H AE 8 223.75 ~

9 192.20 kg/hm?, &40 FRIE] 22 L Ge 20 L, 77 i
LR :T1 =T2 =CK3 =T5 =CK1 =T4 =CK2 =T3,
T1.T2 b CK1 435387 9.43% .9.35% . M7= REHE
HERA, SO, TRz FH g E s
N, CK2 il CK3 R4 B 2T T1(P<0.05),
o 5 AP 2 5 gt S BRI IR
T2=T1=CK1=CK3=T4=T3=T5=CK2, k%
IR :CK3=CK2=T2=CKI=T3=T5=T4=Tl, T
BRI : T5=CK2=CK3=T4=T3=T1=CKl =
T2, LREHUE T 7 i e, 28R o B o
T2y & 55 2, = BEIR Ry f i B R BORN 58 2 1) ROk
o T3 REEL TR R ETE 25 Ab FE 34 4b
Tl AH 7 e A, U B A AR 2R ) R )
P

F2 BHABPNERZHERKILE

Ak PR fem BRI fem B Jem M REEYIEL g BEBREL/g RERIFTRL /g /MEEC/(AS/RR)
CK1 67.31b 21.79 ab 8.14 ab 449 a 3.04 ab 2.48 ab 17.9d
CK2 68.36 b 2320 a 8.41a 4.65a 325a 2.67a 19.9a
CK3 66.84 b 20.08 b 7.60 cd 449 a 3.02 ab 2.49 ab 19.8 ab
Tl 70.69 a 22.28 ab 7.39d 425a 2.82b 2.33b 19.0 bed
T2 66.88 b 21.75 ab 8.09b 443a 3.05 ab 2.48 ab 18.7 bed
T3 67.60 b 22.49 ab 8.00 be 434 a 3.02 ab 247 ab 18.0d
T4 66.65 b 21.29 ab 7.89b 428a 2.92 ab 2.39 ab 18.4 cd
5 67.39 b 22.26 ab 8.06 b 420 a 2.94 ab 2.35b 19.5 abe
T« RV R AR NG PR R AR B 22 574 Fii 8 L (P< 0.05) . & 3 [,
®3 NEFERHEMBEZRLLR
4k A /(TTHE /667 m?) KA /ChE / ) TRkt /g 74 /(kg/hm®) PRI
CK1 3243 a 51.50 ab 46.24 a 8400.20 a 5
CK2 28.70 a 55.75a 46.56 a 8348.30a 7
CK3 30.87 a 56.00 a 46.56 a 9060.40 a 3
Tl 33.10a 48.00 b 46.27 a 919220 a 1
T2 34.03 a 53.50 ab 46.09 a 9185.45a 2
T3 29.57 a 51.50 ab 46.42 a 822375a 8
T4 30.07 a 50.88 ab 46.50 a 8382.10a 6
T5 29.33a 51.38 ab 46.61 a 842375a 4

2.3 R[N PR AR G S B

XF 8 AN AbH g 1 AH SE 4B (3R 4) KB, CK1
512 Bl EEEMES, 5 T3 20K, 5 T1.T4
SRR ENAEE;CK2 5 T4 BB E AKX, 5 T5

EIEAMHSE;CK3 5 T1 MK, 5 T2.T3 £IEM
Ko VA FRB, ULBTTRFIG 77 8500 52 F5 e il A S
FEIEI 20 . T2 5 CK1 L CK2 ¥ 5 B 2 1E AR, U
HIFRRE 169 BEIE 198 31X 2 AN ShFh R IR AN, 45
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KESHHKF 20254 a2k FH1M
5 b Fh BRI PR A
R4 ARSEBNEFEREHE
iEEY CK1 CK2 CK3 ™ T3 T4 T5

CK1 1
CcK2 0.99° 1
CK3 0.64 0.52 1
T1 -1.00™ -0.97" -0.71 1
™ 0.99" 1.00" 0.55 -0.98 1
T3 -0.57 -0.68 0.26 0.49 -0.66 1
T4 -1.00™ -1.00" -0.57 0.98° -1.00" 0.64 1
T5 0.41 0.54 -0.43 -0.33 0.51 -0.98° -0.49 1

T ek 3 RIFOR BEHIE(P<0.05) M B EHHE(P<0.01),
3 iFitE4ie

BRAS AT 3B K B, /NZZ LRI Sl K T4
PRI S5 LA 18] LA K 2 435 R B B (A g
A SR AR B ) ] R AH AR AR B 2 O
AR DT KB, F LT AR oA A R
KiTHAE, &4 B S A L i,
WFFE K B0, b PR e 7= d ) R0 EL 052 2%, T g
S A PN, AT BERE B AT IR R AL
FETL.T2 HA G500, = JEar 2 62, 430t
CK1(fhFE 169)34 77 9.43% .9.35% ; 1 Hifth 3 MK
Pl b B AR BB B GE . UL IR Y AR R A RE S 4
7L A R SRR A BT 0T B T
FEXHR A A T e . AREE & B, PR 169 B
1 198 3% 2 A AIXT IR BT, PREFE 25 S A g
A P A, CK3(BRIE 198 BAdE ) F=H R 5 3 1,
DLHARKTE 198 5 HAb SRR AT AR iny=e, H 1/3 #
P& 169 5 2/3 PRI 198 TRFIVICR AT, iR Ar =&
HHEEMLL, 2RI E L, YR T
2 ARG IO NE o

PR R LT HEEURSE 2 67, Bk
WY TR R . ULRH TR R 32 2EE e B s ROk
Ak = A R 28, i $e e = i . B ARTR AN
L e A, 22 R G (AR A
ANHEINA = A, BN RGP X R R P L 4TS

AR — TR . AR, B R
SAF ML AP ERAEE RIS R R TR/
PO , 455 SEPR e Ba A S i s Aoy = Xt
5 A P A | - AR X3k, AT 5 IR R B
169 FIBEIE 198 1RFH .

Sk

[1] BRAAT. FR Nz SRR R AT 7] FhFRH,2020,38
(21):23-24.

2] 5K %%, BrEEH, M 3 AR, 58, /NG AR A A BT 1S o BE
FEARIIR[CY/  EFE PRI 23 2007 AEFARAE 28 300
. AL 5T E R 24 45,2007 : 852-853.

[3] FLrmm % 15, 580, %. BARFST/INE S8 &4 A
INGE P A )] R RO R 2R 2R 4,2022,27(4):1-21.

[4] X038 5 4B KR, 5K 75,45, T R B R X 5 Al /N2 R
T TR AL ZE ORI R S (7). AR 24 41,2022,48(3):
716-725.

[S1F VLA AR A X DY Y, A5 RS AR X 1L VG mp s o XA T it
INZE A B R B R T, 1L P AR R 2,2021,49(11):
1286-1289.

[6] B S0, T B 5, 15 5 06, 4. ZRUAE /N2 7 Bk Rl o R 3L
N[ BTG AL L 2,2022,68(5):7-11.

[7] i) ZE R I, TRk, 55 RIS RGBS/ NZ L350 Bk
AT RS I ARAOE L #,2006,38(4):13-15.

(T#% 59 W)
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KFEGHERHE 2025,42(1):37-43

Barley and Cereal Sciences

http://dmkx.cbpt.cnki.net
MUFA RS : damkx1984

B 2 R TR - i, 2. FRIXTAS R BE T AR PR K= B MRILI/OL]. KA 543 2R)#,2025,42(1):37-43 (2025~
01-24). https://doi.org/10.14069/}.cnki.32-1769/5.2025.01.007.

TR AN RIEE T bl ZPEIR eyt

B U R i K B X A B R PTER R R e et KPR £ S AR
(LSRR 2 B B EYIBT I T BT & & ARS5T 830002;2. Bl e Assbe Bl &6 A5T 830002;
3. B ARFLA BRITE A A, B £t 844000)

FEE - S Pt SR B8 1 S R0 I 81 TR G DX Ay e (IR R IR] , AU Ay b v Dt [X 5 458 6 1 o = O S B (v A
AR S, IR BE 5 5 (1188 21 5 (BREE 1 5 FEH 15, 3% S ME ML kol B1(S A 15 H).B2(5 A 31 H) B3
(6 415 H).B4(6 A 30 H).B5(7 A 15 H), AR T ETRAAETH AKEE K= Nk 2R ERH &5 21
W BS(7 H 15 HOBEFASRRIEH B, oAy 4 MEWIBE TR Al , AL WG IR | 45 R E & B e 4 . bk
BT R BERE AL IR TR, R AR T i  TRD i ™ i S R 2R AR Ak 76 B2 PR BIWE(E . MR , BE

55 [EEE 21 5 BEBE 1 5 JTH 1 SEE R, 7 5 AP LAREFr, NBE 5 S il ik 3 386.73 kg/hm?,

SREREIA - R BE 15 ARl s R AR 5 i
HESES:S516

BEF( Panicum miliaceum L.) [ RABIZRE , 1 4F
HRARKEY) , N4 2% BEFBE , AR R 2 4
FOOREERR DR RRPERR g R, FEVE AL T B
X EEMREEYZ —, R AT $i
SRS AP0 L AR T RIS T B AR e, E gy
AT NS e e R RV AR TR
ST R T R IX P, FERTHE, BE T 2 vt X
1 FEHRZ—, QAT L DX 3 7 i s R 3% A A
ML 12 7 h?, P2REZY LT o BETERE
WS E A TER R L LER Z R O TR,
BE TR W mIa b s RN B B g el E R H
RUBEF I CARH EZE LSRR N, 77—,
228 PR, USRI, S BRI T i, 7l
HERL AL MA BRI RSS2, el
IR, AN ey, FEEESMA, TR AR

Wk H 1 :2024-11-04; 42 5] H 1 : 2025-01-13,

FETH HRZA T8 R B AR R GG AR T4 A 5
(CARS-06-B30); 7+ T4 U M SO HEH AR W52 5 /R
(2023SNGGGCCO05 ) ; 7 1 TP 5T B B 3 1tk 25 7 I
PR (xjnkywdze—2024003-36 ) ; it £ 8 4 T /25 92 5
SR AP T 5 R I (xjnkywdze—2024001-04 ) ,

EERA B = (1992—), B i+, ByFRAFST 51, B EZuh
AP REE RS TAE . Email: 1041912942@qq.com.

*AEIER IS ER(1970—), 2, 184, DF5E 51, FENF IR TR
b BT TAE. Email: fengguojxj@126.com,

SERFRERD: A

XEHS :1673-6486-20240110

VED) S FP R SZ 48 A S IR S A i, i
P o 1 3 AT (5 PR A 7K B D A 38 e A B 11
I, FRAS 0 = i e, A e 4 R FHIEE G RE K
I35 BARAE M BEFAE K R B G 2 7 AR A%
FROEP), 5 PR BE TR0 2 i OR s A i E
it , 2 BT AR A A — OGS AR, B XK ]
XF R 225 7 i R AE W it (R e IR I 5E, 0 e
ARET T E AR AT R A R G K
NESE H AR GEUR , ARAT 5 1 1 7= o 5 17 9 R 3 ) 2
U BEF AR KT Mo slias, R R
(PR ZEFF AR B BT 55 ) J™ i i
F PG A A AR B el A, AE AN R A S A
BB, Fo i B B 2 i 25 St AR IR E Y
A RO PR PR IE BRI, B8 2= SR &
IR, 385 B AR B 7 ) 4 R AN (U2 P e it R i A7
X 25 S5 s, DR , R A A e T TR
Z S UUE TR Re FfE gk SEF Y R B,
5 H 14—31 H MBIl B A HE R0, SR, 52
BT JUAE A 2R P 20 SRR 52 ), JBE - HE A
BRAL, AR R T 7. AR BHERR
AN [ 43 0 JBE A R B R e ™ S A R 2R
SN, B BE TR SR A AR S5 0F T B BRI,
HEEFIEH AR LT, w5, s Al
Fll & e PR B2 i
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REGHLPS

B

2025 4F

Faot Hi1l

1 #MR5FE

1.1 b S 5 5 R

I T 2023 AR B Ar & B IRUR S T A
(89°44' E .43°59" N)# A7 , iZHb J& v A6 A Bl 2 T 5
HLIX, 4E AT & 400 ~ 450 mm, TCFEH 130 d 245,
IS IRAE 10.0 ~ 15.5 °C, 4F H BEETEL 2 520 he
HIAE oK, B R s+ AL & & (i
B, TR R 25.36 ofkg, A S 7N 1.83 gkg, AL
RN 146.6 me/kg, AW 7N 59 mg/kg, #
B SR 141 mg/kg, pHAE N 7.7, B 4 NEET
AP BREE 15 [ERE 21 5 NEES 5 TH 1 5.
1.2 REEIT

RELEE TS5 H 15 H (B1).S A 31 H
(B2).6 H15H (B3).6 H30H (B4).7 H 15 H
(B5)5 APt B iR TR 16 m*(5.0m x 3.2 m),
NI 3 WRE K BEALIX 3. 4 A F S — it
300 kg/hm? SRR — 4% R IR AL, BAS /4% L AR IE 0.1 m.
SEFH K 3K, 4 ~ 5 S T R RPR 2w L T
BEEN 75 JkR M, 24 F WO RER R . AR
P[] 2 b A L
1.3 s H &y ik:

Z: BB TG IR A AR S A AR o )
AR BE 1A B AT, R /N X RE L E

FE10 Bk, R, 25/ NS0
1.4 FAb s 5504

FH Excel 2020 #4758 R AL S b3, SPSS
19.0 HATEHRSE . P<0.05 25 812
B, P<0.01 hESHEESIE .

2 HBRE55H

2.1 FEIAALFTE T SR P A A

M2 1 ATAL, &SR AR B 2 B B i B
SCHEA T B B A E T I R 0 0 4R 2 v
i £ S ANTE BS 3509, VA 3 d 2 L (HEA R
G A 4 LB ERIN E R B 1 A 4 4
AL FE, O BRI R 33 ~ 58 d, Sl E) R N
31~43d, ULBHBREE EER4E TR TEREK
K B3 L v e AT ), ot A4 3 2 K B B (i A 31
P AR E o [ —Sh RS A B B B S
AE B I 7R IR W B AOE T, ERREHE 1 i) 4
IRTMAR R &5 S AP B 2255 76 B1 #5304
s AP AE B I A BB RS 82 ~ 106 d; B4 #5145
PR B R, AR 69 ~ 84 do E[A]—F%
WITF 4 SR AR B K B AR I BEBE 15 >
[ 21 5 > NEES 5> 4TH 1 5

R1 BETREMARBHLETELEEMRERETH

o Y0 Y] M I HhFh— HiE— ?Haf%— EENeR Y

(H-H)  (H-H) ((H-H) HHT /d fihE /d JE 1 d

BI 05-22 07-12 08-25 7 51 43 95

B2 06-06 07-21 08-29 6 45 43 84

PEE S 5 B3 06-20 07-30 09-06 5 40 40 78
B4 07-04 08-10 09-15 4 37 40 73

BS 07-18 08-21 — 3 34 — —

BI 05-22 07-12 08-29 7 51 42 99

B2 06-06 07-20 09-04 6 44 42 90

[lBE 21 5 B3 06-20 07-29 09-10 5 39 39 82
B4 07-04 08-09 09-18 4 36 37 76

BS 07-18 08-20 — 3 33 — —

Bl 05-22 07-19 09-05 7 58 43 106

B2 06-06 07-28 09-10 6 52 42 96

BgE 15 B3 06-20 08-08 09-18 5 49 39 90
B4 07-04 08-19 09-26 4 46 39 84

BS 07-18 08-29 — 3 42 — —
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KEGHIRLE 20254 a2k H1H
(%4&)
e - i ity A RERh— Hi— %mf%— Ee= L

(H-H) (HA-H) ((H-H) g /d i /d A /d d

Bl 05-22 07-03 08-12 7 42 35 82

B2 06-06 07-13 08-20 1 37 35 75

15 B3 06-20 07-25 08-30 5 35 31 71
B4 07-04 08-05 09-11 4 32 31 69

B5 07-18 08-18 — 3 31 — —

T R "R B A, o IC . &2 [l

2.2 HEIAXTEE T SRR SRS AR A

2R 2 AN, S D Rl RE & 25 SR ., L rh e g
1 Stk s .5 DRI E S 153.70 em; [
BE 21 S5IRZ,5 D REWPE IR R 147.98 em, PIJBE
55 BEEE 15 [EEE 21 SORIEI bR 22 R B
GuiteE i SO, HREE G AR eI, 76 B1 #%
Wiferm o SRR ) ERAR A BER AR RS BE R 2 R
W, PR 1 5 0 bR A BE R BRR A R BE
iz ,5 MEMF-BIR D BEECh 4.82 1, bk
HRGTEERCR 4.00 A>3 NBE 55K Z,5 MR
BARRTBERCH 4.26 1>, HAMRA T EERCH 3.94 4,
T EE IS B, A BERO 2 TN [R)HE I BRAR 43 BEAI L bk
AR BRI S, B g i 228k, 7 B2 H5 1
i, H B2 B3 b SR R AG T
SC, Uk B IR TA] 45 S D B 4y BE B A 505y BEER
AN, HAZ R R

PR R R 2 S P N EE 5 S
FETFE 19 552 .83 TREK.,5 MEU KA
R 17.06.14.20 .10.44 cm; [HBE 21 Sk zZ,5 &
K90 15.77.13.18 1041 em, B4ER 15
Ab A FORRIRE RN A 1 ik 22 5 B g
TR, LR A 36 AR 5 R W B A%, 78 B1
K
2.3 AEHIXAR IR BE SRR AR R AR
RGN DR OA

Bifi 5 4 BAEIR L4 BT FP R PR
B R TR T 4 R G I AR AR (L 1)
i AP R AR BRI EE 5 5 [81BE 21
SOBEEE 1S FEH 15 R RENTE B2, KK
45.17 4427 43.34 .25.16 cm; 7 220 Hr RN 5

5o [EEE 21 SRIBREE 1 5 FHHKAE B1. B2 b3
B3 .B4 2R HAT2 R o £ SR LR T K
NI Z N BE 545 [T BE 21 5 (BRBE 1 %5 FEH
1%, JRMEIAE B2, HKIKH 17.42.16.05.15.05,
9.23 g; EATHTRIANEE 55 | [HBE 21 SHAPE 1 &
(IR TE B1.B2 AbFE Y B3 B4 257 Hitil 2%
B A AP R Rt 2 B MR UOE N BE 545
EBE 21 5 BB 1 5 FCH 1 5 HcR(EAE B2, KK
h 724.83.681.32 .650.17 ,415.63 4~; T Z M &
PIBE 55 [EIBE 21 S RIBREE 1 5 AR EAE B,
B2 4b31 5 B3 B4 25 HA 2R L, & TR
J i fH R B IMR YR N BE 5 5 ([ BE 21 45 (BRJE 1
5 FEH 15, BORMEAE B2, 4K 8.61.8.27.7.83,
6.11 g; JrZEomMrkM, X 4 AP Tk 5w 7E
B1.B2.B3.B4 Ab#[H] 2= R Iogtitor s Lo
2.4 FEIAKLION A BE R i S

M 2 AT LU 4 A BEF 5L R 7 e il
FEIA R LEIR 2 g th £ 4k, 78 B2 #EH- w ik 3
UEEAE | AN ] 495 300 45 il o ™ i 22 S AR o 4% db PR TE
5 19 B1.B2 ()7 & . % & T B3.B4, i [ -
Bl I T NAE 5 5 (3269.53 kg/hm?) = [EJ5E 21 5
(2 940.47 kg/hm?) = BEEE 1 5 (2 764.03 kg/hm?) >
FEH 1 5 (1 567.26 kg/hm?®); B2 #& I T N EE 5 &
(3386.73 ke/hm?) = [#]JE 21 5(3 036.39 ke/hm?) = P/
1 %5 (2 883.84 ke/hm?) > $EHL 1 5 (1 632.56 kg/hm?);
B3 W T NBE 55 (2 889.83 kg/hm?) = [# 521 &
(2 430.06 kg/hm?) =BEEE 1 5 (2 237.59 kg/hm?) =
FLH 1 5(1467.32 kg/hm?) ;B4 & T NEE 5 &
(239649 kg/hm?) = &5 21 5 (2 037.55 kg/hm?) =k
JE 15(1883.52 kg/hm?) > FEHL 1 5(1 403.45 kg/hm?),
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KN A H Mg FHEK B Vil PR T it
HEHEM 1
B 0.901™ 1
FHK 0.104 0.572 1
F =M 0.912" -0.991* 0.624 1
PR T 0.690™ 0.543 0.608™ 0.704 1
TR E 0.092 0.147 0.534" -0.186 0.758" 1
i 0.432° 0.705 0.226” 0.746 0.671" 0.881" 1
T oo MR BEASE(P < 0.05) B BEHE(P < 0.01),
3 itig 4 ZHig
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AR AY S St ABAE R AN R T 80 2B AT 36
W, B SR IR , 25 SRR 2R S e it
PR BARGER, ARSI, SRR 2 S
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Effects of Sowing Dates on Agronomic Traits and Yield of Different
Panicum miliaceum Varieties

ZHAO Yun', HU Xiangwei', Tulafu Tuhexun®, ZHANG Gui®, LIU Jie?, Muyasaer Alimu?, WU Yuge?,
Zatuniguli Kuerban', WANG Hui*, FENG Guojun®
(1. Institute of Food Crops, Xinjiang Academy of Agricultural Sciences, Urumgi 830002, China; 2. College of Agriculture, Xinjiang
Agricultural University, Urumgi 830002, China; 3. Xinjiang Jiufenghe Seed Industry Co., Ltd., Kashgar 844000, China)

Abstract: In order to determine the best planting time of the mainland owner’s planting Panicum miliaceum varieties to the dry area of
the western in the west of Xinjiang, and provide theoretical basis and technical support for the high quality and high yield Panicum
miliaceum in the cold area of the northern Xinjiang, the test materials were Neimi No.5, Gumi No.21, Shaanmi No.1 and Tori No.1,
and No.5 sowing dates were set up including B1 (May 15) , B2 (May 31), B3 (June 15), B4 (June 30), B5 (July 15). The the growth
period, growth development and yield changes of Panicum miliaceum varieties under different sowing dates were clarified. The results
showed that Panicum miliaceum could not mature normally at the local sowing date B5 (July 15) in Qitai, and the other four sowing
dates could mature safely, and the growth period of each variety was gradually shortened with the delay of sowing date. Plant height
and internode length decreased with the delay of sowing date. Panicle length, panicle weight, 1 000-grain weight and yield showed
unimodal curve changes, and reached the peak value in B2 treatment. In terms of yield, Neimi No.5, Gumi No.21, Shannmi No.1 and
Tori No.1 were suitable for early sowing. The highest yield of Neimi No.5 could reach 3 386.73 kg/hm? at sowing date of mid-early
May.

Key Words: Sowing date; Panicum miliaceum; Variety; Agronomic trait; Yield
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SO, AT RIFTE AR AN [F] A AC A=, 4n [ Bk
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Bt 1 3 FhAE R A —— I AT (22
FACHE AN S 2L B, BRI R &
WROK R UL S 248 B BB AR AR S

1 #MR5FE

1.1 A

IR T 2022 AEFEVLIRAE R S5 ) X ER A
(120°54' E.34°28' N)#AT , iztth X & W H4ris 2 RS
fi& , P24 14 °C, A RRZK R 1000 mm 27,
JCREH 210 do RIS AR TREZZ A0 0E , RO
TR T R0, FIL iR X A — Ak
PEo DL S sBOREIAINAR O ~ 20 em 13 pH (R 8.1,
HHLFE SR 15.21 gk, MAE i 1.15 glkg, BAHE
Tt 7.77 melkg, MAHR R 213.74 mg/kg, £hor T
4 0.1% ~ 0.3%.
1.2 IR

DLl DX R TR R RS () B AR B OB AR R
1 R K F—g KE 9108 ik e 64 k), T 2022 4F
57 16 H# rEg i F M ,6 H 6 H A TRHL,
BT ~2 MR PR ATEES 5 15,20 em, LA 2
4TIk 1667 m?, FEHR G HER K MR R T, 4 BENE
TERS T 1 TR it , A E AR 0 B A2 K it L HAth
HH SIS —3, 10 J1 25 HACTIGgRI™,
1.3 Akt

A E 4 it R Rt A AUIE (CKD) VA&

R AE (FFP). ZREEE 70%+ IR % 30%
(CRU) IS E A4S BE(SSNM) , SR 40P 4 R E A,
KHGERRPLX A BT, FA/NX 30 m?, /NXSR
Y3 A, D RHLRR /N X FH () AR K H RE B JR) 45 R
T Y A B 2T 0. HEIR G R U by 2R g A PR
2,90 d BBOH , AUBT i BOh 45.0% , 4R A
B TRRER A RA FEEHL; A H Otk A
JE S PR 25 CRUB R AMER 46.7% ) , R Sy 2ok B R 45 (
T 12.0% ), BRAIE S S ALER (B 5T o X
60.0% ) , B AL P AL AR T IERHE IR vl e, B
IR a3 1 iR,

ARG, S IR A B (SSNM ) 4b FH 7 7K A
FE B I A 2000 E AL (SPAD) LI i 4
FAE LI ILFE St A , AT e KB b = U
FI PR, Sz 1 R IEAS 5 ( SSNM ) T 15 220 1 it
b 240 ke/hm?, FEAE 3 BEAL | FHAE (%) T8 S o b 451
H503 0 2, A EEIRER . THEMEI R, R4
BEMAIZE R, AR Bt SPAD i =38, 340 4
I 10 kg/hm? Jiti IE ; U2 36 < SPAD 1A < 38, #3&
Bt AR AE ; AR SPAD H <36, R0t A 10
ke/hm? i JE o 7 $l B B9, W0 R SPAD fi <38,
fiti L 10 kg/hm?, 75 WA IE AL . e 2438 1 72 451~ 7K
FEAE BN E SPAD fA, £5 H U SEBR B N it FH
220 keg/hm?, W 2 FEAEN 120 ke/hm? (JR %
257 kg/hm?) , 73 BENEN 62 kg/hm*(JR 2 133 kg/hm?),
FEAE N 38 kg/hm*(JRE 82 kg/hm?) .

&1 RREEEXS5HE

—— A SN He 1 HAE /(kg/hm?) SYBERE R
(N-P,Os-K,0)  (JEE : 7pBENE : BEE)  szqpp e wmss aps (kghm?) o (kghm?)
CK 0-210-210 — 0 1750 350 0 0
FFP 240-210-210 7:2:1 360 1750 350 103 51
CRU 240-210-210 10:0:0 154 1750 350 0 0
SSNM 240-210-210 5:3:2 257 1750 350 154 103

1 : SSNM SEFRAAE R ENE N 120 keg/hm?(JRE 257 ke/hm?), 7 BENE N 62 ke/hm?(JRZE 133 kg/hm?), FEAE N 38 kg/hm?*(JRE 82 ke/hm?).,

1.4 JUEW H 5405 phise
141 APBEIA . H/NKGE 6 Mk ARID, TR
1 A BES F 2 R A, 43
FEAR/INK ELHER 6 HOKRFRbR A2 BEKT, JBOP (.

1.4.2 SPAD i, SR T SPAD-502 R-£ 55 A
S AN MK E R 6 B RO OBR ST

SPAD {i, BCFIS{E, 43 A IE 1 K.

143 AEMR. RFE Y 0 BEl SR
TESR IR IBOK R 3 AR BT, KoK AEn (25
AIRE A SEREE TR FAE 105 CAYH 30 min, A5
FHE 70 CRHET 48 h ISR, TSRS
JE PR AR A L (0 ZERRE) 9y i, B A
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fiiJe5 53 R FH S HoSO,~H,0, T3, AL RE R
ERRGH,
144 JAEEER KRRBVE RN 10 B,
Giit 4 AL PG EERESORBOIRLRL RS, TS5,
RIGGEH 4 MR TR B (g),4 DMAEIIK R
KR I BRAFRRN, M B AL B 2P 5 () o
L5 Hdiobr

R SPSS 20.0 #4777 253 1, PLSD (protected
least significant difference )3k E4 7 4b #l[E) 2 8 LK,
P<0.05 FHEAG#E Lo FIH Excel 2016 1]
AR I IETT

AR ARG (kg/hm®) : B TH] AR R 3 BT
o3 (i ZERRE) B AR R 4

RAEIRMCA 2 (% ) < it L X5 AN 008 X
MR AR R R B 2 28 S AR 1 7

RIEAR 27 P (kg/kg )= Ui AU X 7 it — AN
R AN

R A BEAI 3 (kg/kg )= Ui VX 77 it — AN
R )/ Ot 8 DR AR S /U — ANl L XA AR
SRR .

2 HBRE55H

2.1 AFAMZEE T KRER R 9108 A4 EEE I

FH &1 AT, KR Y 4 BE AR AN AR A
PR XE JE I . EIRE 1, SSNM AL # 4
BEflim i, 15 1143 > /X, W& T FFP 23R
(10.08 >/ 70) 5XF B (CK,80.2 4~/ 7¢) . fH 5 CRU
AEFR(10.58 A4~ 7 7O s FEAFBEIH , FENE Hhit it fe
KI¥) FFP AR sy Bl 2, nl WL E i JLAE G A+
AYBERCRIRE TN, {H 4 DA EEEOE RS
ST CRU AR 2 BER(17.97 4~ 1 7O
EE T A 3 A EE, o SSNM 5 FFP A2 5 2%
SO, AT BB, CRU AbFRAT SSNM 42b B 1443
BERUY R T FRP AL S R Rl 4 BE R
SSNM AbBH(13.2 4~/ 7¢) FFP Ab (1228 4~/ 7X) .,
CRU AbFE(12.22 4~/ 703 HER G FE X, %
] CRU Ab3 A T4 BER 2, FFP AR IR 22, SSNM
ORIy B /D B CK FFP .CRU .SSNM 4b 3§
) 25 BE B RE R 43 9N 60.56% .70.70% .68.03% .
77.19%,

25
NI CK E FFP B CRU E SSNM
2 | b S op
[ a a
E; RS b a a 2
SO15 F Sk
< c b
§ 10 F T \% \ \
K N X
% N
N N
\l \
5 | N \
% “:\\
N \
o N N
1 2 WS e

AT
A F IR AR NE R A PR 22 5 B eit24 78 (P < 0.05)
1 AEREIEE THKFEFHE 9108 BRI

2.2 AFENIZZEX KRR 9108 77 i J)™ 5
R 2 52

F# 2 AT L, 3 P EUIEIZ % T SSNM AT 2
iz, CRU AU, H SSNM 4P 2%

=T FFP A1 CRU b3, FERERIEL [, FFP AbPE T fi%
£ KB T 153.7 K/ B, SSNM Ab3Eg /b | BE R T
FFP {H5 CRU AbHZE R RG24 Lo 45908 I,
FFP il SSNM AbHR Y 45 528 22 J o gt X H
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#B R LT CK(84.5% ) i F CRUUH 69.6% ) .
FFP.CRU il SSNM Ah B iR fE 25 5 F 26 ¢, H.
FHE Z ()22 5 T8t 240 3 SEbrr= & b, SSNM 4k
PRI 5, 353 8 730 ke/hm?, 5 FFP &b FH 52 B 77 &
(8 571 keg/hm?*) M 24 (2 F LG T2 5 ) Hik
J& CRU AbFR, 774tk 7 985 kg/hm?, 5 Hifd 40 3 ]
22 5B Gt S AR CK A 3 = K
6 406 kg/hm?, ZEHFH]  FFP 40 HIE T 2 R 4
¥, A HAAERA FEYE, CRU LRI AT i K5 22 HE
3 BRI AN 2T 0™ i R MR PR, SSNM. 4b 3 15
Tt e, AR RAR R IO T SO R RS i (Tt
B BER /D) T CRU ARFRATAS P~ B 41K, FTREASY
TETHAREEON R, HAE IR AN BRI S
23 ARIRNEIEZEXKFE R R 9108 & AR Rk
SN AR B 500

Wk 3 FoR A A TR, kAR R E L
wi I ka, ANEBEAE T AR R A EA 22
5o WA B EORE IR T 250 BE IR A
23N CRU (694 kg/hm®) > FFP (60.1 kg/hm?) >
SSNM (37.2 kg/hm?) > CK (33.4 kg/hm?), 73 BE ] 4k
T REI SR B =l SSNM (29.5 kg/hm?) > CK
(17.6 kg/hm?) > FFP(12.3 kg/hm?) > CRU(9.6 ke/hm?),
PRTT 2 R ) R R B 1 R 38 Ol SSNM
(73.3 ke/hm?) > FFP(71.0 kg/hm?) > CRU(41.2 kg/hm?) >

CK (26.7 kg/hm?), #E3% 9] 28 s AR 23 15
CRU (15.6 kg/hm?) > FFP (12.2 kg/hm?) > SSNM
(11.7 kg/hm?) > CK (4.9 kg/hm?) . FFP Zb ¥ CRU
A PR AE IR T 1 3] 73 B A 22 (8] (K Ff R R AR R )
FIHEHN T 25 60,70 kg/hm®, B 5 T CK 4L B FN
SSNM Ab3, 156 B A [ > 150t AL FH 22 B A BB A 7K
Fev Ak R AR RR Kb A /e, T2 17 e 2
HESK I SSNM Ab FETT R R I K R A R R
MRSE I PG e ol S AR 2 R0 2 E S 40
Iy 73.3 kg/hm®, ZEEBHA , AR R B &
KR T, {HLL CRU AL BE(15.6 kg/hm?®) J#x £,
FFP (12.2 kg/hm®) 5 SSNM (11.7 kg/hm?) #1 24 ,CK
AR 4.9 ke/hm?, 2EF ], HHET CKLFFP,
CRU .SSNM 43 5lI34/1 T 72.8.53.5.71.0 kg/hm® B A
FHE R, EARLIA R 9108 ARHEETE
AR BRI T2 21 sh S22k, REE
T 2AWCR R, RLRTF— o BE . kT AR
H—ER I 7ERTH), CRU 5 FFP ACB R TR 2
S ARG b T RRE 9108 WA T 2, 3 ELIN N
CRU WYZERANERE , LA K FFP J5 W AR A0 it JF , o R
PRAEZKRR J5 A AR RO RUR AW T SSNM. 7] R
G A A B BRTEAR T AR R A
AR FE A i A , At 324 9 B X 2%

®2 FAREREEEEXTHKERE 08 “EERXSXRFTE

i A P AR /(A )RR /OB / ) 2SR 9 THIFE /g SRR /(kg/hm?)
CK 203.1£39.5d 132.0+254 ¢ 84.5+3.7a 239+03b 6406 + 804 ¢
FFP 278.7+40.8b 153.7+303 a 80.7+4.3b 26.7+0.2a 8571542 a
CRU 267.2+505¢ 151.6 £22.3 ab 69.6+55¢ 27.6+04a 7985+559b

SSNM 306.9£38.4 a 1418 +£22.3b 79.7+6.0b 26.8+0.6a 8730+418 a

T : RIFEE G A E NG F R R B 22 R HA G2 E L (P<0.05), THE,
#3 FRASEEEEATRETHIKEEIE 108 AEMRE
yisi REMBZE /(kg/hm?)
R 4 BE WA HER R

CK 1.1 be 345¢ 52.1d 788 ¢ 83.7¢

FFP 09c 61.0b 73.3b 1443 a 156.5 a

CRU 14a 70.8 a 80.4 a 121.6 b 137.2b
SSNM 1.2b 384 ¢ 69.7 ¢ 143.0 a 154.7 a

nk 4 s, Nt A i -, SSNM Ab3 Y HH TR, (B BB CRU b A Z B i

Jiti & &t (220 kg/hm?®) 2> F FFP.CRU &b 2 (1) i %
(240 kg/hm?) . HIR FFP Fl CRU Ab B A4 it 280

(137.2 kg/hm?) 31 @ Z{E T FFP 4 FH(156.5 kg/hm?)
FISSNM b (154.7 kg/hm?) o M EHEIZCF] R
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F,SSNM AbFHfEr (32.3%),FFP AbFE (30.3% )UK
Z,CRU Ab3(22.3%) 5 fik, H 3 Fhhb3iz ] 22 7 A
GEilFaE S, SSNM Ab B ) EUIE AR 24 1] Fi R b+
3 Fhkb PR e K, H@ 2 T CRU Al FFP 4k
P, FFP APE X 5 2 T CRU AbHE . MEIEAE 3
FIFHZ -, SSNM AbFRAL F 15 =i 7K F-, CRU AbEE A
FFP A PREAIG, H. SSNM AbFE 5 CRU \FFP AbHE 2 [H]
ERAGIFERE L,

SRR, 7EIX 3 PRI IZ R0, SSNM 4k

BRI KRG fe ZAE S5 it 0 (220 kg/hm?) F HAT
Toe e A BB IR AR FH 2 (32.3% ) FHARUIE AR 24 1) F 2R
(10.56 kg/kg) , 3 H AR R (154.7 ke/hm?) AL T
e 7K, UL SSNM () EIEIZ & XUEax 3 Fiiti
AU 2P0 . CRU AR EAEIZ R, A
NEWZ SR FH 2R (22.3% ) RIEAR F ) 1 %.(6.58 ke/kg)
BIIRcA, U B iz 5 7 AR B R R, AR F
S R R AT A

x4 FEARBEETHIEE 9108 RAEFIFHZE

AP A /(ke/hm?)  HEFRRLAE /(kg/hm?)  FAEBBCR FAZE 1% FARAERIAZR 1 kg/ke) FNEA BRI / (kg/ke)
CK 0 83.7¢ — — —
FFP 240 156.5 a 303 b 9.02b 29.74 b
CRU 240 1372 b 223 ¢ 6.58 ¢ 29.51b
SSNM 220 154.7 a 323 a 10.56 a 3273 a
3 itig FFP A4, H 5% & T CRU, Ui T SSNM 4b B iy

3.1 BIEBZERER KR A K PR R S
158 1 B it FH Jr =X — M EH it AR | 43 B
HE, i R A e R e A D o SRR it FH B B T KR
PG RS AR 5 1 22 v AU 91 43 BERTE A, (L X i NE
7 XA S BOKRE R TCU 0 BE =R B 2 | Ja Wik
BRI G = R R, WFo R, KRR
RS A R R R R E D), KRS A7 1R R
S RAW AR E RN LR R IR
L, AR, 3 M AEIEIZE T, KRS 4 BE
BAE A4 B W RR Y B e R e, Hd
CRU &b il 2 411K (68.3% ), SSNM A A 0 5
R 77.19% , FRUITTE TR BER 2 | I # TCRU7 BE
B, AT AR MR A T 2 R RS2
AR RAEAERR I e SRR AR B, B JeaL
SYBE KR B AR G, W i TR,
T A SV, ERENE S HRLR 2 B, vl
DA KRBT 7 2 o0 2 WA L (i E U2 1) b
bz 3 ZUER D, BANFSE CRU by i
RN, ELAE Ry o — L0 it T, A8 X A K
A7 BES A BT AR S (RS W RT R R T
A A it IR, 3 R RE 9108 AT SR SR 45 52 <A
XA, DT B S5 ) 1 S = i T . AR
H, SSNM Ab 3 () A7 2B AR R 25 7 T FFP.CRU, 4%
S TRF RS FRP ALY, BASbrsRs

T A 3 bR 0 A SO EIOR B SRR R AR T
FFP 5 A 24 A R4 =) it AR AR =t B — 2 iy ol
AP BRI T PRAIEAS B4 i K R = . o)
ARG AE S AT ER 3 X R4 T AR 4 8
1 X KRR IR R 3 A — R IR
BRI ALER AR T it A S UIE A R, i B
R Y H AN N R A K, SR F S EOL A
ZFANERE M, A7 A AR KR B A S
BB N A AR DX LA — s,
3.2 R ZEXTER A AR R R SR 5
AR SSNM AT, FRE 9108 AR WA
FHARA R, N 32.3% , S58NS9 10 45 SR
Ui Bz R b 5K R & AR B R 2
S TE , AU 355, de R A v K e
Tt o CRU BEHE Bl U FH 258 A B AR 22 U I i
FIHR JAARE] 30% , AL T FFP EEA T i A
JE WM #4.(30.3% ) , AT RE 2 A< X 30k FH 9 2%
NE R S5 23 B IR 50, Rip I B AR A TS I
AR R Ay e [R)  80™ & N R, MR 280 TR
NEFIFH 2, SSNM A FEF (R RE 9108 ZUIE I A
N 32.3% , XAEE T H AT HEA A HAEY) ZE
IR AR SR A 22 50, R AR KRR B 78
TUTHRA X AR 4Rk . ST PR 3R B, iy
TR AE AL MR T ZAAE 30.63% ~ 32.18%, X &
D] Sy 7K R X LR 1A W AL AR R AN AL 52 1) 5 TR 7R g s
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M , 3 2557 B AN IR BE R 1 24, Qe e A £R o4 SE 3k

T IR X KRR R R WS B AR A 5 i 21
MORAMF I FPAR RO O N TR R, AU 1 3k
B, A A HLIR RO A fo it 1—2 YR A4 R, SRUIE
FI O] REAFE— B TR 25, T 45 A A = S Bt —
I N DS E

TR A B 23 52 B 2 A 0 o) T R A 1) 2R
RIEALEF PRI AR, BRI S KRR R 1t
HUA KA R B SR 88 B 18 B A Fl A
B BIR U7 AR AT B K ARG T 5 H R,
ARG S EUIE S PR SSNM 26 88 M e A R~ 46t
Jita S B 41 M A BRI P %, Ul B Rz 55 7 U g
DR 7] ) 60 28 MR A ot AR A b A B 20 it FES B 22 (1)
FeiE MBS . 1 CRU I FFP S AEAH b 22 5 04¢
THERE L, BIIX 2 25 PR & 6 7 it R DTk AH 2 .
CRU FEANIR IS HH R B, AT REJA R R i B A
FEBHUR W R A 90 d, W RE B T 5 WK G F: 4
PERASJE o AR AFI R R T R 1 kg AUIESY
TR 7 S, 2 MR SOR 2R RN A 3R R SR 25 G 3R
kP AGRIE H, CRU A H FFP AR B B35 FEAR T /K
T RUIE A 22 R 56, T SSNM A e FFP (2 45 5
TIOKAE M R NEA 2= R F R RIS R N RN S /U A
PR 591 A5 A R = 15t A A [) A PR it 4 et 94
TART AR RS URAC (R B Pt . BT 4L 55
WF5T F B, SSNM A K F5 12 % 0 3 = T AR R 16t
EED B G AR T —E T H. SSNM 7EAR
I P e — R SR EUIE A R R it 2 X, 3
WAFTE TR BT 3% TR A B B A AR B K
NE— b it 5 R G R R

4 #Hig

1) 55 b 2608 A8 AR X ] i /D /K e e B 9108 I
BT BE A B T R (R F 77.19% ), PRIE T
A RO, JE MR ROR . s A U
A X 4 DU A ZRBEANE BT, KR S Br
(8 730 kg/hm?) FHAUE IR FH24(32.3% ) B 1 T H:
iy 2 Bt B, B —E W e

2)TEUT AR X &R 4= D > 15 it AR A = A 7= 7K e
FRE 9108 HAT — @ LA a1 AT &, ZRRA
e AT 5B N5 L R R s e T KRS A R
BSEE 08, SEUKR B/ AR R L MANE
WA R AR

(1R W OB IS B HL 25 FR 0 e R ARG AL XS 5L
H XK AR 7 B AERL A A B 2 M (0], o e A= 2ROl o7
(P HE30),2020,28(1): 68-75.

(2] T BB VLR K Rl T AR 8 S AL BH5E D],
PN K2F,2023:1-2.

B2 ZEEMHA AR FFTE T AN 75t
DR ™ 15 SR WSO B 2 ]+ el 398 5 HE R,
2021(5):74-82.

CYE VAR L5 N = =i e i N i 0 W L1 22 (= vl i 54
BOKRER AR BRI AR 20 412,2007,23(1):
185-188.

[515K &, D, £ 4,55 AR RN i X KR = i &
TR EE AT . Jb 5 K #E,2009,39(5):16-18.

[6] 7P Ak 5T 17, A5 RN FH A0 B i FH ek X oK
JREFZIET. A Al K27 9R.,2002,21(5):429-434.

(7] %) 8 sk AR T i 55 KR e R e B[], b
757K #8,2007,37(2):1-9.

[8] T HuEe XIEF, £ 44 5 AR BRI HEX KA R
WO S5 A FH R RERILT). VEH~#412,2004,30(8):739-744.

(91 BRYE AL, 5= R, A4 50, 3. B B PR NE X /KA ™ -5 A
FIFHZR 2] 39 42,2010,41(1):133-137.

[10] PENG S B,BURESH R J,HUANG ] L.et al. Strategies for
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37-47.
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Effect of Different Nitrogen Fertilizer Management Modes on Nitrogen
Fertilizer Absorption and Utilization of Nangeng 9108 in Coastal
Agricultural Areas

DING Ying', YAN Jun?, LIU Xinghua, LIU Yanyan?, HE Jiang®, WAN Baijie*
(1. Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng 224002, China;
2. Xinyang Agricultural Experiment Station of Yancheng City, Yancheng 224332, China)

Abstract: In order to promote the cultivation of excellent tasting rice on saline soil in coastal agricultural areas of Jiangsu Province, the
late medium geng-rice variety Nangeng 9108 was used as experimental material, and three different nitrogen application including FFP
(farmer’s conventional fertilization), CRU (slow release fertilizer) and SSNM (site-specific nitrogen management)) were conducted to
study the effects of different nitrogen fertilizer management modes on rice growth, yield, and nitrogen fertilizer absorption and
utilization. The results showed that SSNM treatment could effectively reduce ineffective tillering at the early growth stage of Nangeng
9108, achieve a high panicle formation rate of 77.19%, and obtain a high yield (8 730 kg/hm?) with a lower nitrogen fertilizer input
(220 kg/hm?), and NUE (nitrogen use efficiency) was 32.3%. Under the FFP treatment, the yield of Nangeng 9108 was 8 571 kg/hm?,
and NUE was 30.3%. Under the treatment of CRU, the yield of Nangeng 9108 was 7 985 kg/hm?, but NUE was only 22.3%. Therefore,
to promote the planting of Nangeng 9108 on experimental saline soil, the SSNM can be prioritized, and the FFP also has certain
practical feasibility.

Key Words: Rice; Nitrogen fertilizer management; NUE; Yield
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T B A BT M T B TR IR L RV A5

%Iﬁuﬁ% 19 /\'7?’;‘#J:L l’jIJ ?\ul{lé l,%g%jc lngm% 29&55 5‘% o
(L FFHERFRMPBERE  F A LA FAEYZAIR I E MR T, i 75T 810003;
2. B AR AR R AP 225 7 Al A st 0 5 By B S 3, VTR B AL 210000)

FEE AR, RS R 2 FR I A R AR JE A R HL e R AR N, i LR 8 T A B R X E R, A
TR 224 Pl e P B Bk Ak o AR SR RS IR B ( Dactylobotrys graminicola) WIR A F= M- T A M) a M 9% o il i bR
() 5% 35 e e W P WD O REL D s 1 , e BRSSP A ) R oo, W S o] 7 5 AR 1 e (R %0 0) Al 2R Y
AR R IR 100% ) ; 15 B i STRIE5 5T i SO 2L LA A ) 2P A = W REAS W 2 B IR 27 F2 40 44 ; 3

T8 A AT P 00 M B, HA R R R B0 R T W RE R A T AN CAT I POD 6 1%

SRR TR IR = s R R 5 A i
B 43554324 + 4

H AR XA R FER Y, R EAE
MVRE R A SR A, R DX AE T U VO L
HA DI = B AR (AR o s X0, 75 Rl B
FEAE N A e B AR O™, B S0
SRR DLHS PR O S A LR R
At 7N O R 2% R ) - 2AKAER . 2009 48, fi]
SR B THOR B ORI T A T PR 59 5 e
F——a PREE R, I B 2 E RO IR
PR B 9 32 2R A AT RRA R, T -4 _H 2 il
JVRAGBE , 38 1805 BRI 48 A B0 200 B 2 Bl 4 AR A

MR T R , S FH AR ] 3K 209% ~ 30% ,
H R HBES EI-, " E s HEH /L R
B TR S I TR Botrytis sp. S M T S AR
J& Botrytis-like A B . X 51, HILE 745 HMER
Dactylobotrys (G J& ), #LzUM0 h 7R A= 45 # 1 %
Dactylobotrys graminicolaCGHiFf )©,  [E] N #2428 X595k
JEURR AR R R MDFTE R B R 2o 3 A Y
Ao B AR R R A S R L By
AR 0 B Tl A 25 5 T 36 RO ) o ST NS T
TR, R ETFER(FC HR)RREI R 9 LT

SMERAREAS: A

Wk H 9 :2024-11-09; & 18] H 1 : 2025-01-16,
FETH AN R4 (2023-2)-944))
YEZ T T H 5 (2000—) , &, W5 A, 35 5 N A PR H
5. Email: drf20182022@163.com.
GRS Wk R(1983—), 4 UF5 5, FENFHEYIR FEL A
VRTINS . Email: yaoqiang2010@126.com.,

XEHS . 1673-6486-20240111

T, S 7K 534 Qs DT 32 R AR ZE s IR, iR A
WAL RS T TR A I A5 T Sl T TR M
li (deoxynivaleno, fif#X DON)#E R {2 e/ NE IS
SR FAEAMME N T | AR B A BARAS
A AR EE TS R, Wi ST Ceratocystis
ulmi (Buism.)C. Morean|/” 4 (Y HE R (CU- B ) Al il
Tl AR AR e 2 B (AR 2, Bl A7 E A BB
PEREAR ; 53 81, ik 00 TR R S AT A= Wy g 41 il A 4 22
Py SE AR 15 P, DT 52 ) 27 AR I AR (=N
S A SCERAAR B T 75 R R T 2R 2 DR
BRI, X IZ00 I T B TR AR SR A i,
B HLIR AN . A SCE LRI T R S e T
A 0 B B B R G A ) , i A 2 D TR
AR R IR AL | BRI BN A A ) 240
TRt 1 LA R 875 RS A )

1 #REFE

1.1 gk
B M ATREAL R A 7 i e TR R
Y6 A W B VAR R T DX L TR e R
(PR, 280 B AL S 5 ARG I T IR R AE D%
AR AR (PDA ) EAR 74 (G
FIEA 14 RS RMBLA G EYI TR,
PR IR LR UL B F72 500 Peter £5 773
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2025 4F

Faot Hi1l

SR REFRAEN HM BRI SRR IR B SR 2R
THHE IR B AR T T R IR R I HE A B 57

FEIS TG WA B SR R ORNBA TR B B 7R S 10
Filt, 24 FR L BET WA 1.

F1 BEREEMREETR

Gy BIREARR

BEFRIEAL 0y

1 BERH BRI

2 Peter 3% 375t

3 ISk ipaE =

4 LER(ibE =t

5 GEESRIESRAE

6 ISR

7 OWRE T RH IR

HIEIHE 20.0 o JEEREHY 5.0 ¢ JO/KBEIR — 2 6.0 ¢ JC/KBRBREE 3.0 g, MIZEI/KE 1.0 L
PEREE 3.0 g 220 3.0 o FH P 5.0 g I 20.0 g, INZEIEAKE 1.0 L
AEPEVER 20.0 ¢ TR 15.0 ¢ BRI 2.0 o BERETF 2.0 ¢, INZEIER/KZE 1.0L
M 20.0 g FEANR 2.0 o BEEEF 2.0 g, MIZEIR/KE 1.0L
AEPEVERS 10.0 g FEFIHR 1.0 g, IZEBIKZE 1.0 L
FHE 130.0 ¢, MZAIHRKZE 10L

R 5.0 g FEDE 10.0 g JOKIER 280 1.0 g JKBRREE 0.5 ¢, INZEHKE 1.0 L

8  RBHEARIRIL  BEEET 10.0 o AR 20.0 g JUKBERR — SR 2.0 g JOKBRAREE 1.0 g SAALIEK 0.2 g, IIZERKE 1.0 L

9 WIS

TERE 20.0 g JC/KBRBREE 0.5 ¢ JOKBEIR — S8 1.5 ¢ JOKBEIRE 41 1.5 ¢ FRHMF 100 g, INZEIH/KE 10L

10 WRERRESREE 15 200.0 o A8 20.0 g Jo/KBEER — A8 3.0 g JOKBIMREE 3.0 g 442 B1 0.01 g, MIZEM/KE 1.OL

11 PDA KiF#3(CK)

7 200.0 g A 20.0 ¢ JRIEKS 15.0 g, INZEWAKZE 1.0L

1.2 K%

1.2.1  FOE R R R IR 0 B
T4 JE3 905 T T B #% 2 PDA JE R 55 P | 25 C %
F%, BB WIRIH 6 VA, N RVE L 5 mm FTFLES
FI RS B2FD 25 5719 PDA A b, AR el K
FEAH A TEFEVE DG 5 mm FTFLARHTH R A
W TR A K T 5 B2 AT 150 mL AS[A) 02K & B
PIAETEI R A 6 TR, (bl &
REFedat 11 AP (2 1), 25 CRIK(YILY-220, [
BB AT BN ) BR AR IR 4R 95 (125 v/min ) 8557
14d. KRB 4 22005008, i I iom A S5k
BN R CBR MR AG AT =} i
By EBUERER 3 K, oAU R BT
ZERANL(N-1200B, KM THEAER A B F)DHET T
TEAEURAR , W AT A e ¥ VR T-Ji 24 W'l e ¢
P HRI 500 me/L A o

122 REE-DIRAED . R S R
TR E 3 0 DR, B RGE B IT 3 i p
B (KA 5 em) , FHK T BOAE Sk ZE M- A 1E 1]
P E T, BB S 3 AN
R TEREORRER ZE M g T T A B AR I AR
By BRI, F BB AR BT AR 20 8 em HYIR] F, 41
2 JZ2 R IEACT-HE T HAZN 9 em WYL RE IR,

IR KIZIBIEAC R, R IR LN R shK .
PN AR AR R T R P e ORI, B LR 3 5K 75 AR
A BRI EE S 500 me/L (R K BE P MR BRI
FH 10 pL BV S AR5 AL , 105 10 wlo B4k
A 3 UK, T B (CKO S S5 UK, B
F 25 CHMFTFRIBRFE,7 d J5 MEM A i IRSE
LI B Image) FRAFTHEEIRSEEFR

A RIS DR 4R 5T A E AR 8 em AY
R F EAR N 9 em [T EESR ML, A3 MA
15 B EAN T, A 10 mL BRI Jy 500 me/L &
=i BT, F AL 3 UK, [ REFR ML I A 10 mIL JE
FUKVERE ARG B, BT 25 CAMF IR 7d 5
MBS E SRR K SR ZEA KA IR

Pl -1 &% = W R R 50 /BB x 100%;

HRAEINHR = i BRZIAR K — AbFRATAR )/ XF
AR x 100%;

ZER IR = o BRZL 2R K - Ab AL 284 )/ XF
HEZH ZE K x 100%
1.2.3 A FAYE SR . oS i A e
1 0.48 .72 h FIREM T 2.5% 1% 18 W 5 [ 58 TR
H1 2 h,0.1 mol/L BEFRZE i (PB, pH {H 7.4) L il i)
1%L TR CZ R 2 7 he B245 F 0.1 mol/L B R
ZZ vk (PB,pH {H 7.4)EE6E 3 R (HFIK 15 min) ,
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WKL 30% 50% .70% 80% 95% .100% . FiE
K (K 1 h)

B FE AT A [R] B (4 P9 B AT Epon812 £ 1
I, R 3 1,37 CBE 2 ~4 h; Lk
1:1,37 CBEARGHAFIN 12 3,37 CBIE 2 ~4h;
4l Epon812 1 H#5] 37 Ci8i5 5~ 8 ho FHHAMIG
4l Epon812 AL F AR B T 37 CHEFE LR,
PREEHT 60 CIEFAR A 48 h, BUB IR H .

FHAEHY) A HL(Leica, UCT ) ¥ IEHHI Y 60 ~
80 nm I, 150 H J7 AR 7 Ao 4 1M T-2%
i Rl T FHIP RS VA WORE ' UL €1, 8 min Ji5 FH 70% B
FER A K 53 BE B 3 UK 5 2.6% A0 R 4 15 W 3k CO,
Yuft, 8 min Ji5 M 2K BE 3 K. FHUEACARS T
W A e E R TR, HE TR MR
(HT7800/HT7700) T WAL HRAE KA .

1.2.4  FEYIBT ARSI o R R R A AR
A E, AT 12,24 .48 72 h JE BORE . i AR £
(W B AL R TR ABR AR I A [F) b PEA
6] )5 27 EAH P i F AL (peroxidase, POD) (i
H 1k A B (catalase,CAT). K N & R it &
(phenylalanine ammonia lyase, PAL) £ W E AL
(polyphenol oxidase , PPO )4 FRB B S B b
3 WA ES B e R S B kT .

1.3 HdlEsrtr

I FCHE 7 Excel 2010 F1 DPS 7.05 #f 3F
TPEERE AT , LAdRe /N I8 25 22 53 16 (LSDO) A 36 AN [R) 4k
FRIA] Y 22 5 8.2, Origin 2021 &

2 ZERE55WH

2.1 REFRBLAY L e & T 1 AR A0 2 D
FE 1 AT, BTk B 500 me/L 1Y K ™
VIR B S BN R e B 7 d S BE AR BRI A
AN R RE E A48 (o B, X IR L A PR
WAE 3 75 FRAD 716 JC B K B v IE 2R K, JIRAR &
B RAF AN [R5 5 BRI 1 & T = s T v Ak
7 d 5, iR TORFERRE RIS 25
i, 2 N R1 5 37 58 R T I BT A T = 35 LA A
YIaEE , AT 5 A HBURFE 46 AR S5 E , IR
TIVEYI RN 78 R MR ZEAE R 5 HA I R 5
FHEG, S8 IR 15 37 3 R T A =), 5 | R s ik fe ™
LB A AT A SR 2R I A

T e B

FEE SRR R T PR BRI 14 d, R EUH
) e P ) s T A B AR B b 7 d B B T
UM 183.57 mm?, JRBEHAE Em FXTE (0 mm?)
(P<0.05)(E 2); FFILER 0, BEMTXHE
(100.00%)( P< 0.05) (&l 3); A 100.00%,
2% 5 T XHIE(-0.54% ) (P < 0.05) 5 2F KA K ik
100.00% , i 3 & T X HE(2.29% ) (P < 0.05) (K] 4).
R LPTIR, SEEFREESR AL R TR Y ) R A
5, S SAH Y R Y F I R A T R IR 7
22 RIS

TE B8 I 1 R S 1 1 R J e 1, B HUY
KT YIFE RN, 500 me/L J5 S B R AL 5B
A H LB 75 S FE B OE BN [ S e ) 5 & 1
YIx 3 FAEY AN MR S R R . JnEl S R,
ARG RS R, AR R AR A R )
s T T P AL 2 B A 10 M B AR T TS DR I | HE 571
SR, I R TR R R R AN B e Tk R
T, 40 A TUTRES 200 [ B T 1 T, 3 Bz 3 T 1)
BY NIER 727 SIAREET SLE

i 6 o, 385 7 S H AR PSR 2] 72 h A
JHOADL A s v, AL BE (CW) 4TI (CM) 52K,
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Screening of Toxinogenic Medium for Hulless Barley Sheath Rot and
Study on Phytotoxicity of Fermentation Products

DONG Ruifang?, CHEN Liyifan?, LIU Yan', ZHEN Haowen', ZHANG Haifeng? YAO Qiang"
(1. Qinghai Provincial Key Laboratory of Agricultural Integrated Pest Management / Academy of Agricultural and Forestry Sciences,
Qinghai University, Xining 810003, China; 2. Key Laboratory of Monitoring and Management of Crop Diseases and Pest Insects,
Ministry of Agriculture / College of Plant Protection, Nanjing Agricultural University, Nanjing 210000, China)

Abstract: In recent years, the occurrence range of highland barley sheath rot in China has gradually expanded, and the degree of harm
has increased year by year. The fungal disease has gradually risen to become the main disease in highland barley production areas,
which has brought serious challenges to the safe production of highland barley. In this study, the phytotoxicity of the secondary
metabolites of Dactylobotrys graminicola was studied. Through the comparison of the phytotoxicity of fermentation products in
different media, it was found that the fermentation products of oligotrophic culture broth had the strongest phytotoxicity, which
significantly inhibited the germination of barley seeds (germination rate was 0) and the growth of roots and shoots (the inhibition rate
of root length and shoot length was 100%). By means of Scanning electron microscopy (SEM) and transmission electron microscopy
(TEM), it was observed that phytotoxic metabolites could significantly damage host cell structure. Through the monitoring of the
enzyme activity of the host plant, it was found that the fermentation products with plant toxicity could inhibit the CAT and POD
activities of the host plant. The results of this study can lay a foundation for the subsequent revelation of the pathogenic mechanism of
hulless barley sheath rot.

Key Words: Hulless barley sheath rot; Secondary metabolite; Phytotoxicity; Bioassay

(LE4% 36 W)

Effects of Intercropping of Different Varieties on Agronomic Traits and
Yield of Wheat

WANG Min, HU Mengmeng, LAI Wen, GUO Lingling, LI Lu, CHI Baoming, ZHANG Yanging, LI Yige
(Baoji Agricultural Technology Extension and Service Center, Baoji 721001, China)

Abstract: In order to explore a simple method for increasing crop yields for large-scale growers, eight agronomic traits, yields, and their
constituent factors were compared including Weilong 169 single planting, Xinong 865 single planting, Shandao 198 single planting,
1/3 Weilong 169+2/3 Shandao 198 mixed planting, 1/2 Weilong 169+1/2 Shandao 198 mixed planting, 2/3 Weilong 169+1/3 Shandao
198 mixed planting, 1/2 Weilong 169+1/2 Xinong 865 mixed planting, and 1/2 Xinong 865+1/2 Shandao 198 mixed planting. The
results showed that the yields of 1/3 Weilong 169+2/3 Shandao 198 mixed planting and 1/2 Weilong 169+1/2 Shandao 198 mixed
planting ranked first and second, respectively, which were 1.43% and 1.38% higher than that of Shandao 198 single planting, and
9.43% and 9.35% higher than that of Weilong 169 single planting. Although there is no significant difference in yield between mixed
planting and single planting, the operation is simple and does not increase production costs. For large-scale growers, it can still improve
certain economic benefits. It is suggested that Weilong 169 and Shandao 198 mixed planting should be selected based on soil fertility
and climate.

Key Words: Wheat; Intercropping; Single planting; Comparison; Increase production
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RhEE 1 AbEE 2

1

ﬁ@l Kb 2
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2.2 AR

P 3 AT, B I o A 40 7R R ) Ak PR
2, BRACTHT A AR BRI 2 R T AR B 354
AP AN AL 1 AT CK AT . A3
FEBC B 2. 45 UL A W B R T R i AR 7
1028 [ 5 BEM:

2.3 FEZFMR

I 4 n] R AR B 2 FRA AR R B
RSB A T AR 35 AR 1 A R
B BRSBTS ST R AR B R T CKG AR
H 2 S54RI 3 (TR 2 R A RA G AR
1A TR S T CKo S5 AR A= i A]
HinteZZ 1028 FURE A RO R 4

£ 3 AEAETLEE 1028 HiE MR

Ab AT /(R fm?) AT 1Bk fm?) U /(bR /m?) A REE /(A m?) AR 1%
CK 240.0 560.0 d 772.0d 268.0 d 34.72 cd
1 240.0 588.0 872.0 ¢ 304.0 ¢ 34.86 ¢
2 240.0 872.0 a 1224.0 a 476.0 a 38.89 a
3 240.0 828.0b 1212.0 ab 452.0hb 37.29b

Y SIS S AR ) NG R R AL 22 5 A R B B X (P< 0.05). T,
£4 FEAETFEE 1028 ~ERHMAEE

AREE K Jem  ARGEEC/OTAS hm?)  BERCEC/CRL/BE)  TRIBUR /g B /(vhm?) SR /(/hm?)
CK 6.76 d 268.01d 30.44 d 51.94 cd 4244 5.13d
1 744 ¢ 292.01 ¢ 36.44 ¢ 52.15¢ 561 ¢ 540 ¢
2 8.89a 497.02 a 42.40 a 52.68 a 11.10a 11.33a
8.78 ab 476.02 b 39.92b 52.51 ab 9.98 b 9.84b

3 eSS

TEAAN BRI A 7= Fp MR R R o e A
AP EEAR bR . LA g R AR AR 00, (2 hk
e AR $eTH ™5 i . AR CK 51
HHUEAC A AL BE 3 A L, s 5 A R R A
OB i PR PRAE 5 A, ELR A T ALt A
f9 CK FILLEE 1 BN B T o 4. iBALE
TE/NA SERAFWITEAR G DL G YRR ([F e
JR Y o B S it v A4 A o E AR

FEAON A7 v, HERHAR R 2 5 AT AR VR4
FR S BT AR, ARAE A B el FAN A i T
A ASIREE R BR T B A 25 A T RO AR
FraR AR R EIE I T RS . AW R
TR A= i TG Sh fe ot 33 P W IR I R AL, st 1 0
S5t A S A YL S DO o, A B, BT
FRor NGRS T RISy B Al
Wy SR o LN FET AL B TR AR K, BGE T
Pl S B A EAS IR, AR 2 2 A o R

2N, e KRS Et T A= B R Al i 2
AL I 9 309%™, 255 R SRR TER
RSZBRAE 7 o HER B A 0 T 79 A 4 s JE R
M S R AR 2R ISR B
AR M RGH BEAT R 1 /N2 (9 A R ™ o, i
HEACRHR I B i 8M HIPY, A2 SRR B U A=
Py A B 2 /N P AR T AR B 3 R
15.19% , UL TP A R fe it T /N EREE R R E , 32
TN PR A I 2 R R A T A 4 R
SR PR AR AT P07 i) — I 2
N i B TR RORE R R RE SRR
TR AFIRAE . /N ARG ARG B SR
5B R R 2 N R AR R R R,
SRR WA, AP R BA /N i)
T A /INAZ 1) Ve L e BT LR i A R v, FE AR
W R R RN, XIS A 3 AR
JRAT T 1) LR TR R B /N 22 B, il /N2 SOk
R B R R () B 398 0 /N 22 TR B, 42
Fr, AWFTERYIGHE & MAEY RS, 3 Ak
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Faot Hi1l

P g B TR AR RORE R A BRI b AR AT
CK R Z T AR TE o A=y o 550 8 R LA
i BCHARTR] 6N B RTRLR AR AT
ANTR)/INZZ gy g A 0 R RO O AT 225 . A1
It R LT R 5 A 2RI ROR, R T AR AE 1028
AT ARSI R K, A TS SIS 7 8CR

ABIFFEALIRZ T AT AT R B fe P A=y A
70055 TE TS S 5 T A 0y T R0 X /N2 T TR
PRI, XAV R RITE R 1028 AR Kk
FL R RIS T Sk . O R AR S IR
LA , T R AE AR R A e e
JEAE R, (o 2 A e KA

S 3K

M# WLFEEEE,2E S5 2013 AEF EARD AL AT it
ARBLAHTI]. FEE TR S IR #41,2015,21(1):217-225.

Q] BEE MR R IE A5, AR 300 00 - S Al 1 o
YA TR 15 M S AR SC PR 7)), el R #2021,
49(12):167-171.

[B]RULT IAL 5 58,55 MR ZRAAT R A MU ST 38 5%
P R A i A ST, R Al BL2#,2017(7):55-58,64.

[4] SR 0 T3 fal A= 4 o I ke 89S AU e DX A - S 4 FH R 3k
SFAFFED]. PG40 K24,2015:37-39.

[5] ZEAH . ACER JEAE A 750 7 B e A= HL 5T D). b5
rb L B2, 2004:44-45.

(6] FaB% BLIKIRIR, AR, A AR B X A K e 4
IK AR BT B A3 B R A [, AR B AMROIE K 2424 41%,2014,42
(4):70-72,92.

(7138 #1. BEAEAE T S R XU AR S L3 AR ().
BRI RE#,2013(7):42-44.

81 F FJBHERD % EYREST -5 REY R
WA A JRE L) . W LR L AL #,2024,65(10):2523-2528.

[0 IATEE 5K &M, 2 28,45, A3 25 oA W s A X AR VR B 1
FHMLEIOEFT R R ). A AR H,2021,37(5):221-230.
[10] 1] V-, S 24 % R, 25 . A5 1 42 4 T 9 T BB
FA Wy F - AR S TR R 2 ()], BRI — R B

K2R, 2022,34(3):21-26.

N #FF EB =5 WY R R LA K
b JoT R A SRR PR B 5 A [ VY e A ol 4%, 2020,33
(3):584-589.

21X B u3522 0k A5, Ay B 2 T it ek 4 T )
PO RA K& B KA ZR B o E R 5 ),2023,43
(4):50-55.

[13] Bt 2 S, 2R, 55 ANl AR W B DG KRB A 2%
TR = i b B 2 ). by 7K AE,2024,54(3):5-10.

(4] ZJEEE 5 20,5 R AP B K RE =i &
HE BRI R0, Dk PR R 222 47.,2021,52(1):79-84.

(5] ZEn] ] ok A K AR, 55 A W RE R 7E oK L B 1y
WS, EKRN2£,2021,293):111-122.

[16] SR EGF A 5 it 0 16,28, Z0hfE TSR Y &
AN R FIRCRT. TR R,2017,45(14):46-49.

[17] XUBHE, T 77, AR ZEFAT B N2 BT 3 7 i) ik
EHFSE)). AL B I, 2018(5):164-166.

[18]1E] 4.3 15,805 B, KRR s 0 BE T2 K
Ko - EREEE T [T, BIEVTAR L BE4,2023(5):35-38,51.

[19] MR 2 K F A 48, 55 . S s 7 2 KRG i 1
BRI ). LB S $17,2018,24(7):63,97.

[20] 2o, 0 I8, ZEAR S A . I} T Bt At s 2 LA T X B2
B =9 el AL R B Db N2
2019,25(9):1607-1614.

[21] 48, T 03 5% WA VLIRS /NE B
LA PRI R4,2020(5):24-26.

[22] RBeTE RIS, A4S 5. BN S AT R A AN
Z M AR B2 I ARFRHY,2015,28(6):35-42.

(FHZT0R)
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KESHHERIE 2025,42(1):65-70

Barley and Cereal Sciences

http://dmkx.cbpt.cnki.net
PR AT : damkx1984

B b BLARDRAEN A, R LB AL R G 882 YL E ML E AR HOR/OL]. K& 5 2EF,2025,42(1):65-70(2025-

01-09). https:// doi.org/10.14069/j.cnki.32-1769/5.2025.01.011.

ErA R AN 882 Mk S Heft kA

A B AP REN PNIEALL, FE TR, JE R R
L BN A B E 1T $638 224100)

HE . S 882 SEVLINE OB A IR Al LATRTS 867 AHEAS (12 8K 46 NACA , 2 N TSR R A ik , il i 24 17 1
AL RBE RGBT Rl 4K 882 2 AR DX AT F-44)" 5y 10 482.8 kg/hm?, FFK i BA R 5K 3 Febrifle, h HURIRNG 280
Fitia , BAT 7 DO PESR GE R A BT I T 2 AR , BT B 3 R R /KA B e 1R e
A ORSFINTIEAT RELAGS , BT LG R 882 SOCTRIA A W, UKk oS R B it R e AR I B AR 155

KR M 882 ¥EFH 5 b AR ; AR B E B
FESZESS511.2+2

IKFELE TR ER B 2R 7 Py 5 28 R E LA
AL 60% A 1T LAKK R F 68, KRS KRR & 7
FNBCEERDK S BRSO E MR o XTI UAR X KA
Al RS R B — R R AR PR AR T AR L 5 £
R R M AR S B ), LURE B AR RS
I T DA A 2 DR A 05 s 7= K R i . 4
K 882 JEVTIM 4 ol I A B2 il 2ok “ 95 75
867/12 % 4674258 H e F OB = - BERS#T a1,
2019—2020 42 i [ 52 ¥ T Vi 4 A 4 DX S i 6
2020 4EZ 0 E S EEE R R 2 AR e, T 2022 4F
I R (A eSS ARG 20220277) 0 iZah A
PR SRR PUPERR SRR XTI 5 R
A BT 2 L DX R A R 0 1KLL 7 i 8 o
DX VTR DAAb b DX | 2 R0 Tl V2 R i) DAL
iy DXL, 650 40 R0 2970 A 555 11 HPORE AR DX A ]
FhkE . P I 25 Al 882 (NI F 453t S Rl IE
FEPE AR E R AR T — & B
RERE BT b Fh e B MRS H AR 7 48, (et o R
R

1 £1F 882 mffskiEFIEE it

4R 882 F 2013 LA HF5 867 NEEA (12 %
46 HAA , 2 N T 2458 R I8e & i a, HAk L

Wk H 483 :2024-07-25 5 & 51 H 1 : 2025-01-07,

FEGWH TR IR B H (JBGS(2021]045) .

FEHB TS 2 (1995—) W A, R 20, W58 7 1) A K Rk a5
Je B, Email: 1575895461@qq.com,

M ERAREAS: B

XEHE:1673-6486-20240070

L 1,
2 £1F 882 MmN

2.1 FEALREMR

SF 882 HERIGMEGAERI, 247 W
153.6 d, LL X BRERAS 3 S0k, J& rh 2 ol i L 78
A B TR IR g A EE ORI TR
HHE2 BRI ST BRI 1 s A R B
HZEFT R RGP L TC 2 WRHESR R A s e
FH (]2 0GR B 3 v B A R A AT (2
R FEIEASR L 2019—2020 AEVL IR A gl K
PRI A R R R 4] ) XS 0 25 SR (738
{H): 488 882 #hE1ik 96.7 em, FEK M 16.6 em, A 3K
FEGR 321 A h?, BORLEICH 143 i/ Bl 255908
K 90.3% , TR Tt Ky 28.4 o, 44 M ] FE AR
PRAR Ko 45 55125 R R R 4RI R AT
22 FRRERM

I 2 AR XA 1A R (R 1),
SR 882 BRI AL = = =1 1. 2019 423
BT R LI A R X S0, 4K 882 -3, i
10 791.9 kg/hm?, Foxf BRERAR 3 5347 5.3%, 3771k
B 2EIK-52020 AELLACE- 27 5 10 173.7 kg/hm?, H
XTRBIERE 3 B 6.7%, 77 A B KO 2 4
DX A I 44 882 7E 45 1l s ™ Bk BT R B
A, 2020 AR RS, 0RE 882 RIS AR
X REER R B3N, - 3477 & 10 033.0 kg/hm?, LX)
HEARRE 3 51477 5.9% , 1= R Ik 2% .
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KESHHKF 20254 a2k FH1M

2013 4F I 7555 867 x 12 % 46

!
2013 4 iR F, HIA %5 0239
!
2014 4F Ehi% F, F a4 1573, FhiE 2 000 #k, ERARE 10 B
!
2014 4% RS F, HEI405 1846, K LR TP ELT , PE bk 8 Bk
!
2015 4 b F, HE4S 1172, B LB S 96.2 em, 1RSI0 8 A 20—26 H, Ui 10 A 22 H,
4t H AN 155 d, 8RR 5 Bk
!
2015 4E iR Fs 405 1348, FIME RIS 95.7 cm, TR BGFHIT , SEBAAK 4 Hk
!
2016 4F i Fe EHIA 205 1117, PRI RS 96.0 em, 1G5 8 H 18—25 H, s> 10 H 20 H,
SHEEWR 153 d, BrrEl, KB, bk 3k
!
2017 4F £hi% F; HIEI4R5 1418, FME R IIEATLE IR 0.5 kg ST 4 b LR
!
2018 4F £hl Fy 21 LS, 45 1049, R R I 5E 10 695 kg/hm?, BR 4 96.5 em , R 52128 |-Gk
ok Pk O B BJUGE B, A4 4R 18049
!
2019—2020 4F: PAG:FE 18049 S il 8 Y M A e ZHL BB A A IX dalda o
!
2020 4E PI4FE 18049 SNt i i MRS L e A 1A A =i s
!
2022 4F T K E I E 4 N A RE 8827
B 1 £#F 882 YmFskiE It T2
F1 £EREZKRNEMWTERY
" 2019 AR X AR5 2020 4 X I 2020 4IRS
1 A
PP f(kg/hm?) 8 CK 34 /% 774k /(kg/hm?®) 8 CK 34 /% 774 /(kg/hm®) % CK 1 /%
ZRAR TN T AL B2~ 5T B 11457.0 6.0 83175 9.6 — —
VLA HEL T A Dk 10 761.0 5.5 10 825.1 7.6 9704.6 5.7
TLINVE E U TH X AR 11 643.0 11.7 10 851.9 7.2 — —
TR TR AT FRA 7 11 340.0 1.8 10 770.0 6.8 — —
VLRI RNL B A PR A H] 11803.5 9.1 10 157.6 10.8 9 168.0 3.8
VLA B BRIV B2 58 r 10327.5 5.6 9607.5 3.7 — —
WX = BE i DY (857 11782.5 0.8 11 295.0 5.5 10 893.9 42
LR SRR T Tk K Rl 10 197.0 8.7 11282.6 47 9 666.0 6.3
TLIAE T AR~ B 10 413.0 6.1 10 200.0 6.4 10 788.0 6.7
T rE B AR B GEAR BV E I 5 T 10 405.5 8.6 9687.5 5.6 9837.0 5.9
AR K BAGERNL A BR A F 10212.0 1.5 9902.6 5.7 10512.0 8.7
LR R T AW B2 AT e 10 369.5 1.4 9362.6 34 10 881.9 11.6
A8 KB SR T 9750.0 0.1 10 262.6 7.2 9 690.0 3.5
A TS BB AR5 i 10 624.5 7.0 9910.1 9.9 9189.0 2.7
S 10791.9 53 10173.8 6.7 10 033.0 5.9

T : CK KA RN IRTE 3 5 “—" 3R R T
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Faot Hi1l

2.3 CKJEHEAR

S5 AR M AR AN A it Jo e A 0 I 3
CEDO)2 AEF B (6 2) 704, 404 882 K ik
RS 3 REZARME. 2019 4K BRI A& TG T -
G RE 882 AR IK 84.5% ,AEKFIK 74.6% , KK
ik 71.8% , FitH 4.9 mm, KIE R 1.7, Pk
FIK 26.0% , R 4.5% , HAERER & & (R
S, T IED IS 15.7% , BEHRE R 66 mm, Bl TH (E N
6.8 %, BHIE 1 g, BF|E 3 R FREARE
2020 4K JT R I 45 T FE bR . A 882 L KE A
84.4% , K KK 75.5% & RE KK 70.9% ik R
5.0 mm, KFEHHN 1.7, FFRLRIA 19.0%, FEHE R
4.8% , EAETER &Ik 15.6% , A E M 74 mm, Bl
THIE R 6.5 9%, B 1 9, R 2R 3 ARG R
HE o 2 AEASIN S R I 4B 882 TR e i 22

SACR, HAh A TR AR TG 222 5%, AT B AN [ 4R
A A X R R AT R R
2.4 PitkdEhr

P VT IR AR Bk 2 B 4 ) LR 4P 0 5 9 R T
TR BEFE T 2019 AE4ERP IS E (£ 3), 4
882 RN L AP tETa £k 3.03, FHMUR i 5 46
3 9152020 AFHRNEE R T2 i
B 2,20, FEEURR R PUR 1 9 AP LR A T
BAETLIR R 2 22 A K, HORRIAE Al A 3¢
KES, 06 2 FLEE R IEE M 882 hyiHT
JEIR o F1M AR 2019 AR 4EE BT 5 9452020 4F
PRS0 PR S 9,2 AR AR R EE N A
i 882 HUEK A A . ARSI 2019 AR
FEN 3 G%,2020 AFUEE N 3,2 AR SE S R —FE,
TERE 4K 882 i S50 Ak -

x2 £1F 882 /KBRS

b EAR R BKRE % Rk / -~ Ty EAR EREER R BNEE B
Ul N
7wy o % k&% mm PR R % AR/% mm 9% %
2019 I3 84.5 74.6 71.8 49 1.7 26.0 45 15.7 66 6.8 1
2020 {3 84.4 75.5 70.9 5.0 1.7 19.0 48 15.6 74 6.5 1
#x3 £HE R MEIEREMEESITMER
AR I 1 9% SR AR /9
. Mg T8 ) LEE TN LEETEMY LEETENY
FAh AR IR R
- VRS HURESURE
K AN ISR . -3 el - e
A i} sH B Sy K ) 1y K )
2019 43 1.75 3 3.03 3 4.0 5 3 3
2020 2.0 2.30 1 2.20 1 3.5 5 3 3

T K RSO 401 2R SRR /3 AR v - 0 9%, O 5 1 40, R R 8 < 5.0% ;3 9, B R ZHE 5.1% ~ 15.0% 5 94, Rl
RERAE 15.1% ~ 30.0% ;7 G, F IR ZAE 30.1% ~ 50.0% ;9 Z, it 2k ZAE 50.1% ~ 100.0% . FEIFRHUIELE G RN 43 9hm
WE:0 2, @i (HR), 8T8 < 0.1 1 2%, HL(R), L5 A5 807E 0.1 ~ 2.053 Z, hHi(MR) , LA FEEUE 2.1 ~ 4.0;5 2, HIE(MS),
CRETREUE 4.1 ~ 6.057 2, 18(S) LB H8EUE 6.1 ~ 7.5;9 94, /R (HS ), LG8 HUE 7.6 ~ 9.0 35484 (MR x 25%+ Tk
I IR % 25%0+ BRI R AR x 50% ) o EAMHlioe K9 43 bR - 0 4%, 59 U Tooa Bt 5 1 9, 85 O AR/ IV BE , K BEAN
#Id 3 em;3 G IREE S RIATEFREY 14 £247 55 9 IRBE S RIATRFREY 172 £247 57 S 0Bt S RIS TRIFR Y 3/4 224759 S, &M k0%
TR RN . SRBUMATRITIE S GARUE : 0 0, TO 5 1 B, RIRZELE 0.01% ~ 5.09%53 B, KIFZEAE 5.10% ~ 15.09%55 2, kI
A 15.10% ~ 30.09%37 e, KIFFFE 30.10% ~ 50.09%;9 K, KIFHLE 50.10% ~ 100.00%. KI5 =CRtkEL / SARED x 100%

2.5

TE DX (7 b DX A 7 SIS AT 28 5, TE SR B X, 1E 4

A 882 JE Al X8Iz JE ELAE T g BT U AR
B IX R A5 BH P 0 i DX 1L 7R R B 20 X VT
TTLAIEHBIX | 2 BT I 2 R dnT LAY Hh DX e,
EFR SRR A 5353 1) FFOREAR DXL ] FpAEL . fEAS

35 H 20 HAA#ER,6 H 15 HAEABA, iH7F
WTE 8 H 15—25 H , lEJA7E 10 J1 20 HAE A . 18
INZHIX, IEH4E0y 5 H 10 H A4 #&Fr,6 H 5 H
LA, R 9 A 1—10 H , iU 7E
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2025 4 A%
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10 H 20 HAA , &4F 8k,
3 £1%F 882 BEME R B A

3.1 GEEHER, R AR

YRR R AT R ZERAE 95% V) b BRI
SR 882 Az, AN B B R AT B 2 ~ 3 d, 1A
[ KBS0 5 ~ 6 K, HIRFTRFFIRIR . #&FIHT
FHARME - 2 5 BFNRIG R ERIR R, B 100 ke FEFRAS
TN 17% 808 - 235 W57 300 g Fl 25% 505 TR Bk =
7777 60 mL, i RS B - 0 1R I (52 )400 mL iR 7K
FERh . PUEB—&T 5 A 25 H AL R, b E
— A 70 ke/hm?, EE IR B[l 45 R B 25 4HORD
100 g Zi 47 s FARBLAFP i —h 40 kg/hm?, 35 45
& SEEHRLIER S H 20 HEEFR,6 H 15 HEE 4.

B HA, Mo A S O B, ELACRS i« F
JE A SE T, SRAT O AR | 12 R IR AN T
K, BERTET, B 1R FR 7RI K 2, R K
T, AT R MUK AR RO B B K
1~ 2 d, DARAFE AR A 25 . K 2 R
TEERbHEAK . B 2 nF 1O RIRT KR R B
B r s HE (R 2 100 ~ 120 kg/hm?) , 75 J5 00 B 1%
BHER E B AR 2 ~ 3 WK, B IEAARRTE 100 ~
120 kg/hm?, BAR AT 2 ~ 3 d it R (R E 8 S0
120 ~ 150 kg/hm?) , 75 3 B AE B3 Ut AL AT, FiAf 22 {7
FRRAKZ, DRl o 76 K38 IR FnAS Ak mis 4 51
T 125, IR A Wi 40%FHIE R 75 ¢/hm? 50% 4 WE
Hiff 150 o/hm?,240 o/L BERKTEIE 450 g/hm?, 2B
HAE KAl R BOR R . B 3 ~ 4 DR AT
1 PR (), FEPIEHE T2 FERAR
B R % R 4y WA I A% BRI R R RO AT 2 fe
FETCREREE , BT SRR, FT2GRTRHET K,
2~3d i bKiEHE.
3.2 GEETREAR, B

FEKFERS AR BT, ZEHERH -4 A7 K, b
OO E S, X A ) EL R B R R OK B 1R
L RAF A KRR A K R B WA, Jolk
FIAERS FIRRE , ARG TRHE 15 ~ 20 em, TRAHAT LAXE N
T E SN AAE , AT T RS IS G KA
RALE , AR & KRE S, TRBFSE Rl
TIWERt, (11522 T mibn , (8 A, FJEHEK,
HUBBCT-4 | BEK HH (8] = (IG5 22 AN 2 5 em, PUSE 1 ~
2d JEHEKEEH 1~ 2 d, fEmJeRyag , PRk, &

AT YHEAK AR 2 ~ 3 em K2 . HURBURIE 1
BB AEA K IR AR AT e R B A AL R B,
PURRBIS P e 20 d 224, —B 6 A fifssk,
FRAFE R — R HREE 12 em J7HE 25 em, 25 B 45761
15 33 J1 X thm® A4 7GR 4 ~ 5 BRIEY; T 18
PRI 25 ~ 30 d, 2R — A PRIE 13.3 em ATHE
25 em, 5 JEREHITE 30 T3¢ /hm?, 57 GERA 2 ~ 3 FE
AR R T W B ARG B8, T JC A ML IR K
B, R I T L N T AR , 0 PR o o
3.3 JEKE R

4t H WM 4l N 300 ~ 375 kg/hm® . P,0s 90 ~
120 kg/hm* K,0 225 ~ 240 kg/hm?, FAE  ZrBEAE 3%
T REIR A R LA 4 0 3 2 30 IRRLEZE: 1)
Jit 2 BN, BEAE 43 2 Wkt , 55 1 RO iERE S il
HE ML it 48% & 4 IE (N P05 K0 A9 i & Fb A
26 : 12 : 10)425 kg/hm?, 55 2 KAE_E 5K it
48% A ME 100 kg/hm?; 2) FERREBEAU5 7 d fiik
FAE IR ER 150 kg/hm?’s 3)BUE ARG 15~20d
it 3 BENE , it IR 3 225 kg/hm?;4) 3515 2R, i
Jiti 45%52 4 HE(N P05 K0 [T R 27 6 ¢ 12)
375 kg/hm?; 5 ) A 455 FH (TR 475 0 AN [ Hsf 90 7K e
FERF A R 03 M AMIE o it (2 AEAE L PRAEAE AN
KRB, B DRSO . 38 24 W T AR R
JIE B R — S A5 Z R R e KRR, (i 1 K A
R B Z W R S KRB E R AR D1 AN B
1EFREE,

IKIRAE B A K TR RR R (R BE K )
WA B A TSR A B, FENH
LS TR0 € O R S e w21 L e
FEAR BN K H 2R T BB, DA R o = 5 KR 43
BEMI R R ROK 2 AR 208 b7 1k SR 2
FEC ML KT TR A AR AR R B L 0 1 i
IKFE SR Ak 28 2 R AR B %ot 7K o045 R URK 1t
B B I [RIAR A K f2 it A B R 7 0 BE AR ik /D
FIACIR AP KRS HE SR 25 50 28 i B, IR 4R 0 48
He, 30 T8, R H KR AR R 3% 71, B 1R
= WO R s ORHT 7 ~ 10 d & EFEK
34 HHREEGTE

AR A AR e o Hh R R R ) ) T
K2, ml B A2 A ARG BhiG , KH
Az BB LA R BTG T BT R A TS B TR,
IKFERN B A2 5y JB e T2 HUp AU B v , 2k
R FP 2 AT LA IR 5 B 25 2 SR 5T s KL A
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#5535 1090 HL bk a] 9B 4 83 7] 150 o/hm? 40%
T R Al YRR M ) 75 o/hm? 60% 4 W i vl 15k
Fi7 150 g/hm?® A 7B I 5 IR T 4 BEIAS 5 L R
I BOR R I A REAE TR RS R ELEE, F 40%
IR EL PR 1 050 mL/hm?> ., 249% WE ik ok iz L 2 5]
600 mL/hm? 5% S H 4% FH It i & 1) 900 mL/hm?
109tk Uk ] 3Ky 7] 450 g/hm?® PEATITIG 3 3R 44
FEIAZS 7 G SO s IR R G IR R R
2 T M 45 B 25, T 50% 25 H - T BR s K L )
300 mL/hm?, 10% BT 4 - B 77 51 750 mL/hm?,
3% SEBTAE T 2R B iR R 7L 3R] 375 mL/hm?,60%
S IE U AT IR R 7] 150 g/hm? ., 209% WE ik 47 2L 75 5
1 500 mL/hm? 4T RG6 ; ShAESA 0 ] ESR 45 S0
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Breeding of New High—yield and High—quality Variety Jingeng 882 and
Its Supporting Cultivation Techniques

GU Rui, YANG Kai, ZHONG Qingzhao, SUN Yahong, PEI Haiyi, ZHOU Liangyu
(Jiangsu Golden Agriculture Co., Ltd., Yancheng 224100, China)

Abstract: Jingeng 882 is an excellent new variety of geng-rice independently selected by Jiangsu Golden Agriculture Co., Ltd. It is
developed through years of targeted breeding using Suxiu 867 as the maternal parent and 12 fan 46 as the paternal parent through
artificial hybridization and pedigree method. The average yield of the two-year regional trial of Jingeng 882 is 10 482.8 kg/hm?, and the
rice quality meets the national third level standard. It is moderately resistant to rice blast disease and stripe leaf blight. In summary, it
has the advantages of high yield, high quality, strong resistance and wide adaptability. On the basis of introducing its breeding process
and variety characteristics, this paper systematically summarizes the aspects of seedling cultivation, field planting, fertilizer and water
management, disease and pest control, and harvesting. The purpose is to promote the wider application of Jingeng 882 and provide
reference for the breeding and cultivation management of new geng rice varieties in the future.

Key Words: Jingeng 882; Breeding; Variety characteristics; Cultivation management

(L% 64 W)

Effects of Compound Microbial Agents on Growth and
Yield Factors of Huamai 1028

CAO Yuanyuan, WANG Xianru, CHEN Ci'e, ZHANG Ancun, LIU Qian, CAI Qiufeng, DING Wenkai
(Yancheng Institute of Breeding Institute, Jiangsu Dahua Seed Industry Group Co., Ltd., Yancheng 224235, China)

Abstract: In order to explore the effect of compound microbial agents on growth and yield structure of Huamai 1028. In this paper,
through field experiment, four treatments were set up to explore the effects of only the compound microbial agents alone and
compound microbial agents on the basis of conventional fertilization on growth period, plant height, overwintering seedlings, peak
seedlings, spike formation rate, effective spike number, spike length, grain number per spike, thousand-grain weight and other field
phenotypes and yield structure of Huamai 1028. The results showed that the yield of treatment 2 increased by 5.3% compared with CK,
and the yield of treatment 3 increased by 15.1% compared with treatment 4. At the same time, overwintering seedlings, peak seedlings,
spike formation rate, effective spike number, grain number per spike were significantly increased compared with the control. Under the
treatment of no the application of conventional fertilizer and only the addition of compound microbial agents, the growth period of
wheat was one day later than that of CK. Under the condition of normal fertilization, the growth period of adding biological agent was
one day earlier. It can be seen that the compound microbial agent can improve the yield structure of wheat, increase the utilization rate
of chemical fertilizer, and regulate the growth period.

Key Words: Compound microbial agent; Wheat; Yield; Field trait
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Breeding and Cultivation Techniques of New Silage
Barley Variety Yunzhumai No.1

LIU Lie?, YU Yaxiong', WANG Zhiwei', DUAN Jianghua? QIAO Xiangmei?, LI Jinxiu?, CHENG Jiasheng®,
CHENG Geng', HUANG Tingzhi, ZHANG Bingying?, WANG Zhilong*
(1. Institute of Food Crops, Yunnan Academy of Agricultural Sciences, Kunming 650205, China;
2. Agricultural Technology Extension Center of Heging County, Dali 671599, China)

Abstract: Yunzhumai 1 is a new type of forage barley variety specifically developed for silage through hybridization of Yundamai No.6
as the maternal parent and Yunpi No.7 as the paternal parent by Grain Crops Research Institute of Yunnan Academy of Agricultural
Sciences and Agricultural Technology Extension Center of Heging County, using pedigree selection. In the two consecutive years of
variety regional trials, the average fresh weight of this variety was 50 699.40 kg/hm?, ranking first, with a highly significant increase of
19.27% compared to the control, and the evaluation of high-yield stability was “very good”. The average dry weight was 17 831.1 kg/hm?,
also ranking first, with a highly significant increase of 16.68% compared to the control. Yunzhumai No.1 has strong tillering ability,
good leaf retention, high-yield stability, good lodging resistance, and wide adaptability. It was registered by Ministry of Agriculture and
Rural Affairs of China in 2024 for non-major crop varieties, with the registration number of GPD Barley (Qingke) (2024) 530008. This
variety is suitable for cultivation in autumn and winter barley-growing areas at altitudes of 1 000 to 2 400 meters in Yunnan Province.
Key Words: Yunzhumai No.1; Silage barley; Quality; Cultivation technique
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FEARTETF 47 FAL T A ST T DR
RURE & ABO0SS ¥ & WA TAAE R AR B
AL DLFR DM 5 5 BORSE R AR A,
ZRIRAHERN . A SRR 2 15 T R (A B H LK
F#1,2006 4F i F R RED R A EZ R e (H
FRE 2006068)1, FhF 47 R KRR E
AR T ER ARG TR0 SEAERR 2 SR HTLARA K
Al £ A1 PR w35 7 AR AU ARG A S A, L
B e AR U GE T SRR BB TE
R AR T RGEER, D E BRI R A 4R
HET R AP A AL A
1.2 ®EHURE

2009 45 AR 2 SAERA . $hF 47 1ER
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FEAEIRE , iZ i Fh T 2017 2018 e LR L HEL &5
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L TEW EE PG BRI 2 ARG P, MR R R SR
R, IR RSO AR & BIURFREE B, 4
AFH A 146.7 d,2018 4F 7K AFHE AR B -9 iR 25
I R, IR RSOk AR &, BIURFR R B,
TR 147.1 4,2 44885 162 R R38R
83.8% , K&K V1N 13.3% , ks K HF-H N

68.9% , ¥R B Fb A 1.85. 2019 AES UK FE
P LA (PRI ) o 2020 F1 2021 4E SN
B R X AR . 2022 4E S/ PR . 2023 4F
W LA R T E R R SFTE (%
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2009 4H ERE 2 5 x EhF 47

2010 44 Fi] FI RS R8BSR AR A AR

2010 4F5 Fi BERER IR 95 T B 5 Y B
2011 445 F{ FIFE R RAFA A AR AR TR

2011 4E 5 Fi i bk 5

2012 4 Fi PPN R AR R A, A THOR TS e
2013 4EE Fi PEATRR R LA

2014 4E K F{ TF I 22 i bR L35 1A

2015 4FEL Fi RS E 2 5 O T

2016 A& qu ai e LA

2017 4F 5L F:Lm AR HBGRS , [RIAE 2RO T2 sl
2018 4E KL Fl” st Rl AR, /N HTRRURIAR , 7] A7 2E G T 22 st
2019 4F 5 Filz LA KA L

2020 4F 5 Fin R REIX X A

2021 4FEL Flm CRABREX X%

2022 HEHE Flls TR iR

1 4E4E 162 R B T

2 fEFE 162 TE4F T

2.1 KRR

AR 162 JE O BUKRESL A IZ s R e B
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22 FREEH
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e 690.56 19.90
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M 683.4 11.39 667.7 12.16 580.5 4.01
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A 673.0 10.62 650.1 7.67 585.3 532
PRIz 667.6 10.08 658.3 8.74 578.8 4.62
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Breeding and Supporting Cultivation Techniques of Conventional
Glutinous Geng-rice Variety Huanuo 162

LI Pengfei, GAO Yibo
(Jiangsu Dahua Seed Industry Group Co., Ltd., Nanjing 210002, China)

Abstract: Huanuo 162, a new conventional glutinous geng-rice variety, was bred by Jiangsu Dahua Seed Industry Group Co., Ltd. via
crossbreeding with Liannuo No.2 as the maternal parent and Yanfeng 47 as the paternal parent (approval number: Wanshendao
2023T017). It features high and stable yields and is suitable for being popularized and planted in the medium geng-rice regions of
Anhui Province. Huanuo 162 has demonstrated excellent performance in both regional and production trials. In the regional trials of
2020 and 2021, its average yields were 672.2 kg/667 m? and 655.4 kg/667 m? respectively, showing an increase of 9.75% and 9.02%
compared to the control. In the 2022 production trial, the average yield reached 584.1 kg/667 m? with a 5.16% increase compared to
the control. Moreover, Huanuo 162 exhibits strong disease resistance, particularly to rice blast and bacterial blight. Additionally, the
rice quality of this variety is rather fine and suitable for processing and food applications. To guarantee its efficient production in actual
cultivation, the breeding process, varietal characteristics, and supporting cultivation techniques of Huanuo 162 have been investigated
and summarized, and appropriate cultivation and management measures have been put forward, in order to promote the popularization
and application of Huanuo162.

Key Words: Huanuo 162; glutinous geng-rice; Breeding; Cultivation technique
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